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IMPORTANCE Identifying factors contributing to sustained physical functioning is critical
for the health and well-being of the aging population, especially as physical functioning may
precede and predict subsequent health outcomes. Prior work suggests optimism may protect
health, but less is known about the association between optimism and objective physical
functioning measures as individuals age.

OBJECTIVE To evaluate the longitudinal association between optimism and 3 physical
functioning measures.

DESIGN, SETTING, AND PARTICIPANTS This was a prospective cohort study using data
from the Women’s Health Initiative (WHI) with participants recruited from 1993 to 1998
and followed up over 6 years. Data analysis was conducted from January 2022 to July 2022.
Participants included postmenopausal women older than 65 years recruited from 40 clinical
centers in the US.

EXPOSURE Optimism was assessed at baseline using the Life Orientation Test–Revised.

MAIN OUTCOMES AND MEASURES Physical functioning was measured at 4 time points across
6 years by study staff evaluating performance in grip strength, timed walk, and chair stands.

RESULTS The final analytic sample included 5930 women (mean [SD] age, 70 [4] years).
Linear mixed-effects models controlling for demographics, depression, health status, and
health behaviors showed that higher optimism was associated with higher grip strength
(β = 0.36; 95% CI, 0.21-0.50) and number of chair stands (β = 0.05; 95% CI, 0.01-0.10) but
not timed walk at baseline. Higher optimism was also associated with slower rates of decline
in timed walk (β = −0.09; 95% CI, −0.13 to −0.04) and number of chair stands (β = 0.01;
95% CI, 0-0.03) but not grip strength over time. Cox proportional hazards models showed
that higher optimism was associated with lower hazards of reaching clinically defined
thresholds of impairment for all 3 outcomes over 6 years of follow-up. For example, in fully
adjusted models, for a 1-SD increase in optimism, hazard ratios for reaching impairment
thresholds were 0.86 (95% CI, 0.80-0.92) for grip strength, 0.94 (95% CI, 0.88-1.01)
for timed walk, and 0.91 (95% CI, 0.85-0.98) for chair stands.

CONCLUSION AND RELEVANCE In this cohort study of postmenopausal women, at baseline,
higher optimism was associated with higher grip strength and number of chair stands but
not with the time it took to walk 6 m. Higher optimism at baseline was also associated with
maintaining healthier functioning on 2 of the 3 performance measures over time, including
less decline in walking speed and in number of chair stands women could perform over
6 years of follow-up. Given experimental studies suggesting that optimism is modifiable,
it may be a promising target for interventions to slow age-related declines in physical
functioning. Future work should explore associations of optimism with maintenance of
physical functioning in diverse populations.
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A long with rising global life expectancy, years living with
disability have increased.1 In 2016, 25.7% of noninsti-
tutionalized US adults reported a disability, with mo-

bility issues being the most common.2 Although women live
longer and have fewer chronic conditions than men, they con-
sistently report more functional limitations with age.3 De-
clines in physical functioning are prominent barriers to healthy
aging, causing significant deterioration in quality of life, and
are linked to worse physical health and increased medical
expenditures.4-6 Physical functioning may also precede and
predict subsequent health outcomes.7 Therefore, identifying
factors contributing to sustained physical functioning is
critical for improving the health and well-being of the aging
population, especially women.

Recent research has investigated modifiable positive so-
cial and psychological factors that could be leveraged to en-
hance physical activity and performance. Evidence indicates
that optimism—the generalized tendency to expect good out-
comes—may be one such factor.8 Optimism is associated with
improved subsequent health outcomes including reduced risk
of cardiovascular diseases and greater longevity.9,10 Prior work
suggests that optimism may be associated with healthier tra-
jectories of physical functioning with age, but direct tests of
the hypothesis are limited. For example, a study of older
women linked optimism with healthier aging according to a
composite measure that included self-reported measures of
physical functioning.11 Prior work assessing functional status
has used both self-report and performance-based measures
of physical functioning. Although self-reported measures pro-
vide important insight, performance-based measures pro-
vide higher validity and reproducibility and more strongly
predict major health outcomes, including mortality and
hospitalizations.12,13 Furthermore, performance-based mea-
sures can differentiate gradients in physical functioning even
among individuals who report no specific limitations when
using self-reported measures.12,14,15 However, few studies of
optimism and physical functioning have used performance-
based measures, often using cross-sectional designs with mixed
findings.16,17

Prior research on optimism and physical functioning has
been conducted in relatively homogeneous populations, and
whether this association is similar across racial and ethnic
groups is unknown.16,17 Of note, racial and ethnic disparities
are evident in age-related decline in physical functioning,
with minority groups experiencing higher levels of functional
limitations with age.18,19 Some studies suggest optimism lev-
els are also patterned by race and ethnic groups.20 However,
recent research examining optimism in relation to other health
outcomes has found associations are often (but not always)
similar across racial and ethnic groups, despite varying distri-
butions of both optimism and health.10,21

Using a sample of postmenopausal women from the Wo-
men’s Health Initiative (WHI), we investigated the longitudi-
nal association between optimism and 3 performance-based
measures of physical functioning: grip strength, timed walk,
and chair stands. We tested whether higher optimism levels
would be associated with better baseline performance as well
as a slower rate of decline in these 3 measures over 6 years.

To evaluate whether optimism would be associated with bet-
ter performance across the full spectrum of physical function-
ing, we considered associations with continuous measures of
functioning. We further evaluated if optimism would be as-
sociated with a more clinically relevant outcome, impair-
ment levels that predict other adverse health outcomes, using
previously identified thresholds.22-28 We considered poten-
tial confounders, including baseline physical health and de-
pression, as they have been associated with optimism and
physical functioning.29-31 We also examined whether associa-
tions were similar across racial and ethnic groups.

Methods
Study Population
The WHI is a study of postmenopausal women aged 50 to 79
years at enrollment and includes a set of randomized clinical
trials and an observational study. WHI is among the largest US
studies probing the link between psychological traits and physi-
cal health, offering a unique opportunity to assess these asso-
ciations using a prospective design and accounting for a rich ar-
ray of covariates. Participants were recruited from 40 clinical
centers across the US between 1993 and 1998 and followed
up annually (details have been previously described).32

Performance-based physical functioning tests were adminis-
tered during clinic visits from 1993 through 2005 to a subsample
of women older than 65 years randomly selected from the di-
etary modification and hormonal trials.33 Women missing more
than 3 of the 6 items on the optimism measure or the baseline
outcome measure were excluded from analyses. Participants
provided written informed consent using materials approved
by institutional review boards at each center. This study fol-
lowed the Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) reporting guidelines.

Measures
Optimism
Baseline optimism was assessed via the Life Orientation Test–
Revised (LOT-R), which has good discriminant and conver-
gent validity and reliability34 and predicts various health out-
comes in older women.11,35 Participants reported the degree

Key Points
Question Is optimism associated with age-related changes
in performance-based measures of physical functioning?

Findings In this cohort study that included 5930 postmenopausal
women, at baseline, higher optimism was associated with higher
grip strength and number of chair stands but not with the time it
took to walk 6 m. Higher optimism at baseline was also associated
with maintaining healthier functioning on 2 of the 3 performance
measures over time, including less decline in walking speed and
in number of chair stands women could perform over 6 years
of follow-up.

Meaning Optimism may be a promising target for interventions
to slow age-related decline in physical functioning.

Research Original Investigation Optimism and Objective Measures of Physical Functioning

E2 JAMA Psychiatry Published online March 20, 2024 (Reprinted) jamapsychiatry.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Harvard University user on 03/21/2024

http://www.equator-network.org/reporting-guidelines/strobe/
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2023.5068


to which they agreed with each of the 6 items on a 5-point
Likert scale via written surveys. Three negatively framed items
were reverse coded, and all 6 items were summed to create a
score from 6 to 30; higher scores indicate greater optimism.
For those missing 3 or fewer items, we conducted person-
mean substitution.36 Internal consistency reliability in the
current sample was α = .74.

Physical Functioning
Standard measures of physical functioning, grip strength, timed
walk, and chair stands, were assessed at baseline and at
follow-up years 1, 3, and 6. Prior work demonstrates that these
measures are reliable and sensitive to changes in older
women.26-28,37-39 During clinic visits, trained staff following stan-
dardized protocols assessed each of the measures twice. The
mean of 2 assessments at any given time period was used.40

Grip strength was measured in the dominant hand using
a hydraulic handgrip dynamometer. Participants were in-
structed to squeeze the handle of a dynamometer as hard as
possible. For observations missing due to safety or health rea-
sons or attempted but not completed, the minimum value of
0 kg was imputed for consistency with prior studies.40

Timed walk was assessed by measuring the time in sec-
onds taken to complete a 6-m walk, performed at usual pace,
using ambulatory aids as needed. For observations missing
due to safety or health reasons or attempted but not able to
complete, the maximum value of 60 seconds was imputed.40

Following recommendations,41 observations with less than 2
seconds for both measurements were considered missing.

Chair stand performance was assessed in participants who
were able to stand at least once without using their hands or
arms from a straight-backed, nonpadded, flat-seated, arm-
less chair. The number of chair rises performed in 15 seconds
was recorded. Two, 15-second trials of repeated chair stands
were performed with arms folded across the chest, with a 1-
to 2-minute rest between trials. For observations missing
due to safety or health reasons or attempted but not able to
complete, the minimum value of 0 was imputed.40

Consistent with other cohorts and likely due to the differ-
ence in complexities of these tasks, more observations were
missing for timed walk and chair stands than grip strength.42

For analyses using impairment thresholds, thresholds were
defined as reaching less than 16 kg for grip strength, greater
than 7.5 seconds for a 6-m timed walk, and fewer than 5 times
in 15 seconds for chair stands.22-25

Covariates
At baseline, participants self-reported their demographic and
health information. Demographics included age (years), mari-
tal status (married or marriagelike relationship, divorced or
single, widowed), education (<high school, some high school,
some college or associate degree, college graduate or more),
income (<$20 000, $20 000-$49 999, $50 000-$74 999,
$75 000 or more), and occupation (managerial/professional,
technical/sales/admin, service/labor, homemaker only). Race
and ethnicity were self-identified according to options de-
fined by investigators (American Indian or Alaska Native, Asian
or Pacific Islander, Black, Hispanic/Latina, White, or other,

which included races or ethnicities not specifically listed).
Trained study staff assessed baseline body mass index (BMI;
calculated as weight in kilograms divided by height in meters
squared). We assessed baseline health conditions using a
modified version of the Charlson Comorbidity Index (eAppen-
dix 1 in Supplement 1).43 Depressive symptoms were as-
sessed using the validated Burnam Screening Algorithm
questionnaire, and a cutoff value of 0.06 identified women ex-
periencing depression (eAppendix 2 in Supplement 1).29

Relevant health behaviors including smoking, diet quality,
alcohol consumption, and physical activity were also consid-
ered (eAppendix 3 in Supplement 1). All covariates except age,
BMI, health conditions, physical activity, and diet quality
were operationalized as categorical variables. Dummy vari-
ables for missingness were included for missing categorical
covariates.44,45 Individuals with missing continuous covari-
ates were excluded from analyses using this information.

Statistical Analysis
We first examined covariate distribution by optimism levels.
To evaluate whether higher optimism was associated with
baseline and sustained physical functioning over time, we used
linear mixed-effects models with random intercepts and ran-
dom slopes, using residual maximum likelihood estimators
and compound symmetry covariance structures.46 Model 1
adjusted for age. Model 2 adjusted for baseline demographics
as potential confounders, as prior studies have found de-
mographic differences in both optimism and physical
functioning.18,20,47 Model 3 added baseline health condi-
tions, depression, and BMI as potential confounders. Model
4 further added potential confounders including baseline
smoking, diet quality, alcohol consumption, and physical ac-
tivity. We assessed models that included time × optimism in-
teraction terms (assessing rate of change) and main effect mod-
els that did not include these interaction terms (assessing
pooled effects across time). As we did not have postbaseline
health behavior data, we could not rigorously examine poten-
tial mediating effects. Each model included optimism as a stan-
dardized continuous measure (z score). To assess potential non-
linear associations between optimism and physical functioning,
we categorized optimism into quartiles based on the score dis-
tribution in our sample and tested for discontinuous effects.
We also tested for interaction between optimism (continu-
ous), time, and each category of race and ethnicity by adding
appropriate dummy-coded interaction terms. We combined
women identifying as American Indian and Alaska Native with
those identifying as other race and ethnicity due to limited
sample sizes in these categories.

Next, we used Cox proportional hazards models to assess
differences in time to reach thresholds of impairment in physi-
cal functioning by baseline optimism levels. For each out-
come, we incorporated the same sets of covariates in increas-
ingly adjusted models, as described previously. We examined
the proportional hazards assumption by Schoenfeld residuals.

Further, we applied inverse probability weights (IPW) for
censoring to account for potential bias that may arise if those
who died or were lost to follow-up were systematically differ-
ent from those remaining in the sample (eAppendix 4 in
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Supplement 1). To assess whether associations of optimism
with physical functioning varied by age, we tested for inter-
action between optimism and age group (age 65-72 years vs
73-81 years) and also stratified analyses by age group. To as-
sess potential bias induced from imputing optimism using
person-mean substitution, we conducted analyses excluding
women missing any data on optimism. We also conducted
analyses excluding observations with missing data on physi-
cal functioning. Lastly, we assessed associations adjusting for
trial arm (hormone therapy, dietary modification, and the cal-
cium and vitamin D trials). The nlme and survival packages in
R, version 4.1.2 (R Project for Statistical Computing) were used.
Two-sided P values < .05 were considered significant. Data
analysis was conducted from January 2022 to July 2022.

Results
A subsample of 5962 women (25%) older than 65 years was ran-
domly selected from the dietary modification and hormonal
trials.33 Women missing 3 or more of the 6 items on the opti-
mism measure (n = 30) or the baseline outcome measure (grip
strength, n = 65; timed walk, n = 120; chair stands, n = 153)
were excluded from analyses. The final analytic sample in-
cluded 5930 women (mean [SD] age, 70 [4] years). Women self-
identified with the following race and ethnicity categories: 12
American Indian or Alaska Native (0.2%), 133 Asian or Pacific
Islander (2.2%), 469 Black (7.9%), 154 Hispanic/Latina (2.6%),
5093 White (85.9%), and 57 other (1.0%). Although partici-
pants included vs excluded in the study were largely similar,
some differences were observed. For example, included par-
ticipants more often held managerial/professional or technical/
sales/admin jobs and had less missing data for depression,
smoking, and alcohol consumption (eTable 1 in Supple-
ment 1). The number of participants with follow-up measure-
ments from 4, 3, 2, and 1 time points was 3844, 1252, 553, and
281 for grip strength; 3753, 1284, 561, and 277 for timed walk;
and 3619, 1311, 597, and 295 for chair stands, respectively. At
baseline, the mean (SD) optimism score was 23 (3.0). Mean (SD)
optimism scores for women by race and ethnic category were
22.1 (3.1) for American Indian or Alaska Native, 21.9 (2.9) for
Asian or Pacific Islander, 23.0 (3.2) for Black, 22.1 (3.6) for
Hispanic/Latina, 23.4 (3.3) for White, and 22.9 (3.1) for those
who identified as other. Table 1 shows the distributions of base-
line covariates and outcomes by optimism quartiles. Baseline
physical functioning measures for grip strength and timed walk
were comparable with mean values from other samples (no
comparable data for chair stands found). Intercorrelations be-
tween measures of physical function were modest (grip
strength and timed walk, r = −0.05; grip strength and chair
stands, r = 0.15; timed walk and chair stands, r = −0.18).

Optimism and Physical Function at Baseline and Over Time
Optimism and Grip Strength
On average, grip strength declined at a rate of 0.57 kg per year
over follow-up. In all models, higher optimism was associ-
ated with stronger grip strength at baseline. For example, in
the fully adjusted model (model 4), a 1-SD increase in opti-

mism was associated with a 0.36 kg (95% CI, 0.21-0.50) stron-
ger grip strength (Table 2). However, rate of decline in grip
strength was not associated with optimism (time × optimism
β = 0; 95% CI = −0.03 to 0.03) (Table 2). In the main effect
model, a 1-SD increase in optimism was associated with a
0.37-kg (95% CI, 0.23-0.50; model 4) stronger grip strength
(Table 3).

Optimism and Timed Walk
On average, time to walk 6 m increased at a rate of 0.20 sec-
onds per year over follow-up. Higher optimism was not asso-
ciated with timed walk at baseline (optimism β = −0.10;
95% CI = −0.05 to 0.25; model 4) (Table 2) but was associated
with a slower rate of decline in timed walk over follow-up. In
model 4, a 1-SD increase in baseline optimism was associated
with a 43% slower rate of decline in walking time each year
(time × optimism β = −0.09; 95% CI = −0.13 to −0.04) (Table 2).
Higher optimism was not associated with timed walk in any
of the main effect models (eg, optimism β = −0.06; 95% CI,
−0.18 to 0.07; model 4) (Table 3).

Optimism and Chair Stands
On average, the number of chair stands completed in 15 sec-
onds declined at a rate of 0.11 stands per year over follow-up.
In all models, higher optimism was associated with perform-
ing more chair stands at baseline. In model 4, a 1-SD increase
in baseline optimism was associated with 0.05 (95% CI, 0.01-
0.10) more chair stands (Table 2). Higher optimism was also
associated with a slower rate of decline in the number of chair
stands performed over time. In model 4, a 1-SD increase in base-
line optimism was associated with a 9% slower rate of de-
cline in the average number of chair stands performed (time
× optimism β = 0.01; 95% CI, = 0-0.03) (Table 2). In the main
effect model, a 1-SD increase in optimism was associated with
0.07 (95% CI, 0.03-0.12; model 4) more chair stands (Table 3).

Across all outcomes, we found no evidence of a threshold
effect in optimism levels categorized into quartiles. We also
found no evidence of interaction between optimism, time, and
categories of race and ethnicity (eTable 2 in Supplement 1).

Optimism and Developing Impaired Physical Functioning
Over follow-up, participants reached predefined thresholds for
impairment in grip strength (850 [15.5%]), timed walk (869
[16.4%]), and chair stands (876 [17.2%]). We report results for
Cox proportional hazards models without interaction terms for
time in Table 4, as the main effects for optimism were un-
changed after including them. Higher optimism was associ-
ated with lower hazards of reaching levels for impairment in all
outcomes. For example, in model 4, for a 1-SD increase in op-
timism, the hazard ratio for becoming impaired was 0.86
(95% CI, 0.80-0.92) for grip strength, 0.94 (95% CI, 0.88-1.01)
for timed walk, and 0.91 (95% CI, 0.85-0.98) for chair stands.

Additional Analysis
Findings were similar after incorporating the IPWs for censor-
ing (eTable 3 in Supplement 1). We found no evidence of a sta-
tistically significant interaction between optimism and age. Re-
sults for stratified analysis by age group are shown in eTable 4
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Table 1. Baseline Characteristics by Quartiles of Optimism in the Women’s Health Initiativea,b

Characteristic
Overall
(n = 5930)

Optimism (Q1 = least optimistic)

Q1
(n = 1589)

Q2
(n = 1460)

Q3
(n = 1424)

Q4
(n = 1457)

Optimism, mean (SD)c 23 (3) 19 (2) 23 (1) 24 (0) 27 (1)

Demographics

Age, mean (SD), y 70 (4) 70 (4) 70 (4) 70 (4) 70 (4)

Race and ethnicity, No. (%)

American Indian or Alaska Native 12 (0) <10 <10 <10 <10

Asian or Pacific Islander 133 (2) 60 (4) 32 (2) 29 (2) 12 (1)

Black 469 (8) 159 (10) 103 (7) 99 (7) 108 (7)

Hispanic/Latina 154 (3) 74 (5) 26 (2) 30 (2) 24 (2)

White 5093 (86) 1272 (80) 1278 (88) 1242 (87) 1301 (89)

Otherd 57 (1) 13 (1) 14 (1) 21 (2) <10

Married/marriagelike relationship, No. (%) 3324 (56) 826 (52) 851 (58) 783 (55) 864 (59)

Education, No. (%)

<High school graduate 1086 (18) 404 (25) 280 (19) 237 (17) 165 (11)

High school graduate 1152 (19) 371 (23) 310 (21) 249 (18) 222 (15)

Some college or associate degree 1685 (28) 418 (26) 423 (29) 431 (30) 413 (28)

College or more 1968 (33) 379 (24) 442 (30) 497 (35) 650 (45)

Income, No. (%)

<$20 000 1321 (22) 488 (31) 328 (23) 280 (20) 225 (15)

$20 000 to $49 000 2888 (49) 728 (46) 741 (51) 724 (51) 695 (48)

$50 000 to $74 999 818 (14) 151 (10) 190 (13) 223 (16) 254 (17)

≥$75 000 512 (9) 100 (6) 116 (8) 112 (8) 184 (13)

Occupation, No. (%)

Managerial/professional 2138 (36) 420 (26) 521 (36) 547 (38) 650 (45)

Technical/sales/administrative 1833 (31) 542 (34) 468 (32) 431 (30) 392 (27)

Service/labor 1115 (19) 383 (24) 254 (17) 244 (17) 234 (16)

Homemaker only 682 (12) 181 (11) 178 (12) 170 (12) 153 (11)

Health conditions

Depressed, No. (%) 457 (8) 246 (16) 108 (7) 62 (4) 41 (3)

Charlson Comorbidity Index, mean (SD) 0.97 (1) 1.07 (1) 0.93 (1) 0.97 (1) 0.89 (1)

BMI, mean (SD)e 29 (6) 29 (6) 29 (6) 29 (5) 28 (6)

Health behaviors

Smoking, No. (%)

Never smoked 3192 (54) 851 (54) 762 (52) 773 (54) 806 (55)

Past smoker 2331 (40) 611 (39) 604 (41) 556 (39) 560 (38)

Current smoker 321 (5) 104 (7) 72 (5) 71 (5) 74 (5)

Physical activity, mean (SD), METs/week 11 (13) 10 (12) 11 (13) 11 (13) 13 (14)

Alcohol, No. (%)

Nondrinker 723 (12) 219 (14) 165 (11) 161 (11) 178 (12)

Past drinker 1164 (20) 355 (22) 296 (20) 270 (19) 243 (17)

Current drinker

<1 Drink per month 752 (13) 224 (14) 182 (13) 182 (13) 164 (11)

<1 Drink per week 1257 (21) 346 (22) 327 (22) 290 (20) 294 (20)

1 to <7 Drinks per week 1369 (23) 301 (19) 330 (23) 352 (25) 386 (27)

7+ Drinks per week 624 (11) 132 (8) 150 (10) 157 (11) 185 (13)

AHEI, mean (SD) 47 (9) 46 (9) 47 (9) 47 (9) 48 (9)

Baseline physical functioning

Grip, mean (SD), kgf 23.4 (6) 22.7 (6) 23.3 (6) 23.6 (6) 24.0 (6)

Timed walk, mean (SD), sg 6.6 (7) 6.8 (6) 6.6 (7) 6.6 (7) 6.6 (7)

Chair stands, mean (SD), timesh 6.4 (2) 6.2 (2) 6.4 (2) 6.4 (2) 6.6 (2)

Abbreviations: AHEI, Alternate
Healthy Eating Index; BMI, body mass
index; MET, metabolic equivalent of
task; Q, quartile.
a Percentages may not add up to

100% due to rounding.
b Sample sizes less than 10 are noted

as <10 to protect the identifiability
of individuals.

c Optimism was categorized into
quartile ranges (6 � Q1 � 21;
21 < Q2 � 23; 23 < Q3 � 25;
25< Q4 � 30).

d Other includes races or ethnicities
not specifically listed.

e Calculated as weight in kilograms
divided by height in meters
squared.

f The range of measures for grip
strength was 0 to 61 kg.

g The range for timed walk
was 2.45 to 60 seconds.

h The range for chair stands
was 0 to 16.5 times.
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in Supplement 1. After excluding women missing any data on
optimism, the patterning of findings was similar (eTable 5 in
Supplement 1). Findings were also similar when excluding
observations missing data on physical functioning (eTable 6
in Supplement 1) and when adjusting for trial arm (eTable 7 in
Supplement 1).

Discussion
In a diverse sample of postmenopausal women in the US,
higher optimism was generally associated with better func-
tional status across 3 performance measures over time. How-
ever, findings varied somewhat by measure. Baseline opti-
mism was associated with stronger grip strength and
increased number of chair stands at baseline and when con-
sidering associations pooled across time. In contrast, base-
line optimism was associated with slower rates of decline in
timed walk and chair stands. However, higher optimism was
associated with lower hazards of becoming impaired for all
performance measures. Together, these findings suggest
that women with higher optimism have better physical func-
tioning in older age and experience slower decline, resulting
in extended time with healthy physical functioning. Notably,
these associations were observed after adjusting for a broad
range of potential confounders. Further, we found no evi-
dence to suggest that benefits of optimism in relation to
physical functioning differ across racial and ethnic groups.
However, these findings should be interpreted with caution,
as sample sizes were limited for certain racial and ethnic
categories.

Our results confirm and extend previous studies exam-
ining longitudinal associations of other facets of psychologi-
cal well-being with performance-based physical functioning
measures, which also reported somewhat varying associa-
tions. For example, a study in the Health and Retirement
Study found a higher sense of purpose in life was associated
with lower likelihood of developing slow walking speed but
not weak grip strength.48 Such variations may be explained
by prior studies indicating that age-related changes are more
pronounced in lower body measures compared with upper
body measures.38 Notably, prior studies have shown that
changes in grip strength occur at a slower rate than in timed
walk and chair stands.38 Muscle mass and strength also
appear to be more affected by aging in the lower compared
with the upper body.49,50

Several pathways may underlie observed associations
between optimism and physical functioning. Although the
association between optimism and health behaviors appears
to be bidirectional,51 evidence suggests higher optimism lev-
els precede and predict healthier behaviors, including in-
creased physical activity, healthier diet, and not smoking.44

As health behaviors have also been linked to physical func-
tioning, they may plausibly mediate associations observed in
this study. However, because our findings were observed
even after adjusting for health behaviors, other pathways likely
also contribute. Social connections and activities in which more
optimistic individuals regularly engage (eg, religious gather-
ings and volunteering) may support healthier physical
functioning.52 Neurobiological pathways, including healthier
immune or autonomic functioning or neuroendocrine changes,
are also possible.9,53

Table 2. Associations Between Baseline Optimism and Grip Strength, Timed Walk, and Chair Stands Over Follow-Up
Using Linear Mixed-Effects Models With Interaction Between Optimism and Timea

Test

β (95% CI)

Model 1b Model 2c Model 3d Model 4e

Grip strength, kgf

Optimism 0.51 (0.37 to 0.65)g 0.43 (0.28 to 0.57)g 0.37 (0.22 to 0.51)g 0.36 (0.21 to 0.50)g

Time, y −0.57 (−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g

Time × optimism 0.00 (−0.03 to 0.03) 0.00 (−0.03 to 0.03) 0.00 (−0.03 to 0.03) 0.00 (−0.03 to 0.03)

Timed walk, sh

Optimism −0.03 (−0.18 to 0.11) 0.02 (−0.12 to 0.17) 0.09 (−0.06 to 0.24) 0.10 (−0.05 to 0.25)

Time, y 0.20 (0.15 to 0.25)g 0.20 (0.16 to 0.25)g 0.21 (0.16 to 0.25)g 0.21 (0.16 to 0.25)g

Time × optimism −0.08 (−0.13 to −0.04)g −0.08 (−0.13 to −0.04)g −0.08 (−0.13 to −0.04)g −0.09 (−0.13 to −0.04)g

Chair stands, timesi

Optimism 0.15 (0.10 to 0.20)g 0.10 (0.05 to 0.15)g 0.07 (0.02 to 0.12)g 0.05 (0.01 to 0.10)j

Time, y −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g

Time × optimism 0.01 (0.00 to 0.02)j 0.01 (0.00 to 0.02)j 0.01 (0.00 to 0.02)j 0.01 (0.00 to 0.03)j

a Higher numbers for grip strength and chair stands and lower numbers
for timed walk indicate better physical function.

b Model 1 adjusted for baseline age.
c Model 2 adjusted for baseline age, race and ethnicity, education, income,

occupation, and marital status.
d Model 3 further adjusted for baseline health conditions, depression,

and body mass index.
e Model 4 additionally included smoking status, diet quality, alcohol

consumption, and physical activity.

f Sample size for analysis of grip strength ranged from 5865 to 5930 depending
on the model.

g P < .01.
h Sample size for analysis of timed walk ranged from 5811 to 5875 depending

on the model.
i Sample size for analysis of chair stands ranged from 5778 to 5824 depending

on the model.
j P < .05.
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Our findings suggest that psychological resources like
optimism may play an important role in maintaining healthy
physical functioning as individuals age. Randomized clinical
trials have demonstrated that optimism can be enhanced
through various interventions, from brief writing tasks
to more intensive cognitive-behavioral therapy-based
approaches.54,55 A key question is if intervening on opti-
mism leads to greater ability to sustain healthy physical
functioning with age. If so, optimism may be a valuable tar-
get for interventions to promote healthy aging. Moreover,
given deterioration in physical functioning with age is pat-
terned by sex and other social structural factors, optimism
may be an intervention target that could also help reduce
disparities in healthy aging.

Limitations
This study has several limitations. First, generalizability may
be limited as WHI participants were postmenopausal women
with higher income and educational levels than the general

population56,57; women in our subsample were willing and
eligible to participate in the clinical trial component of the
study, and data were gathered over 19 years ago. Investigat-
ing whether these associations hold across different popula-
tions and generations using more recent data is important.
However, data within this sample suggest that optimism lev-
els remain stable over time, as evidenced by the similar dis-
tribution of optimism at study closeout (average 8.6 years
postbaseline). Second, we had limited power to detect
interactions by race and ethnic categories. Third, 6 years
of follow-up may be insufficient to observe meaningful
changes in physical functioning especially in grip strength.
Fourth, we were able to assess only if health behaviors
might confound the association of optimism with physical
functioning rather than evaluate their role as mediators.
Fifth, bias may arise due to censoring for death and loss of
follow-up. However, we conducted analysis using IPW for
censoring to mitigate this concern and found associations
were unchanged.

Table 3. Associations Between Baseline Optimism and Grip Strength, Timed Walk, and Chair Stands Pooled Across Time (Main Effect Models)a

Test

β (95% CI)

Model 1b Model 2c Model 3d Model 4e

Grip strength, kgf

Optimism 0.52 (0.39 to 0.65)g 0.43 (0.30 to 0.56)g 0.38 (0.24 to 0.51)g 0.37 (0.23 to 0.50)g

Time, y −0.57(−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g −0.57 (−0.60 to −0.54)g

Timed walk, sh

Optimism −0.18 (−0.30 to −0.06)g −0.12 (−0.24 to −0.00)i −0.06 (−0.18 to 0.06) −0.06 (−0.18 to 0.07)

Time, y 0.20 (0.15 to 0.24)g 0.20 (0.15 to 0.25)g 0.20 (0.16 to 0.25)g 0.20 (0.16 to 0.25)g

Chair stands, timesj

Optimism 0.17 (0.12 to 0.21)g 0.12 (0.07 to 0.17)g 0.09 (0.04 to 0.13)g 0.07 (0.03 to 0.12)g

Time, y −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g −0.11 (−0.12 to −0.10)g

a Higher numbers for grip strength and chair stands and lower numbers
for timed walk indicate better physical function.

b Model 1 adjusted for baseline age.
c Model 2 adjusted for baseline age, race and ethnicity, education, income,

occupation, and marital status.
d Model 3 further adjusted for baseline health conditions, depression,

and body mass index.
e Model 4 additionally included smoking status, diet quality, alcohol

consumption, and physical activity.

f Sample size for analysis of grip strength ranged from 5865 to 5930 depending
on the model.

g P < .01.
h Sample size for analysis of timed walk ranged from 5811 to 5875 depending

on the model.
i P < .05.
j Sample size for analysis of chair stands ranged from 5778 to 5824 depending

on the model.

Table 4. Hazard Ratios for the Association Between Baseline Optimism (z Score) and Reaching Impaired Levels of Grip Strength, Timed Walk,
and Chair Stands, Using Cox Proportional Hazards Models

Test

HR (95% CI)

Model 1a Model 2b Model 3c Model 4d

Grip strength, kge 0.84 (0.79 to 0.90)f 0.85 (0.79 to 0.91)f 0.86 (0.80 to 0.92)f 0.86 (0.80 to 0.92)f

Timed walk, sg 0.88 (0.82 to 0.94)f 0.90 (0.84 to 0.96)f 0.93 (0.87 to 1.00)h 0.94 (0.88 to 1.01)

Chair stands, timesi 0.87 (0.81 to 0.93)f 0.89 (0.83 to 0.95)f 0.91 (0.85 to 0.97)f 0.91 (0.85 to 0.98)f

a Model 1 adjusted for baseline age.
b Model 2 adjusted for baseline age, race and ethnicity, education, income,

occupation, and marital status.
c Model 3 further adjusted for baseline health conditions, depression,

and body mass index.
d Model 4 additionally included smoking status, diet quality, alcohol

consumption, and physical activity.
e Sample size for analysis of grip strength ranged from 5155 to 5210 depending

on the model.
f P < .01.
g Sample size for analysis of timed walk ranged from 5003 to 5057 depending

on the model.
h P < .05.
i Sample size for analysis of chair stands ranged from 5023 to 5081 depending

on the model.
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Conclusions

In conclusion, in this cohort study, we found that higher
optimism was generally associated with better performance
on measures of physical functioning over a 6-year follow-up.
These findings highlight the importance of considering opti-
mism as a potential resource for individual and population

health. In clinical settings, practitioners may consider
assessing optimism levels when evaluating risks for less
healthy aging.58 Governments and institutions aiming to
mitigate declines in physical functioning among older adults
may consider whether strategies to improve optimism
also have downstream effects on physical health. Future
work should further explore this association in diverse
populations.
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