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Abstract

Objectives: Purpose in life has been associated with diverse health outcomes; however, few studies have examined its associations with pro-
gressive motor decline in older adults. We tested if higher purpose would be associated with lower likelihood of incident parkinsonism as well
as with lower levels and slower rates of increase in parkinsonian signs.

Methods: Participants were 2,626 older adults from the Rush Memory and Aging Project and Minority Aging Research Study followed for
an average of 7.2 years (standard deviation [SD] = 4.6). Purpose was measured using the purpose in life subscale of the modified Ryff's
and Keyes's measure of psychological well-being. Four parkinsonian signs (i.e., parkinsonian gait, rigidity, bradykinesia, and tremor) were
assessed using the United Parkinson’s Disease Rating Scale. WWe examined purpose with risk of developing incident parkinsonism using Cox
proportional hazards models. We also used linear mixed-effect models to assess the association between purpose and parkinsonian sign
trajectories.

Results: After including demographics, health conditions, and health behaviors in the model, for a 1-SD increase in purpose, the hazards
ratio for incident parkinsonism was 0.88 (95% confidence interval [CI] 0.80, 0.97). A 1-SD increase in purpose was associated with a —=0.19
(95% CI -0.24, -0.15) point lower score in the global parkinsonian summary score at baseline but no differences in rate of change were
evident.

Discussion: Higher purpose was associated with lower hazards of incident parkinsonism and lower levels of parkinsonian signs at baseline.
Associations were seen even after adjustment for a wide range of covariates. Findings suggest higher purpose may contribute to maintenance

of healthy physical function among older adults.
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Parkinsonism, a clinical syndrome characterized by a combi-
nation of symptoms including parkinsonian gait, bradykine-
sia, tremor, and rigidity, is increasingly recognized as a highly
prevalent indicator of declining physical functioning in older
adults (Buchanan et al., 2021; Louis & Bennett, 2007). Studies
have shown that this heterogeneous disorder affects 50% or
more of adults by age 85 (Bennett et al., 1996) and is associ-
ated with increased risk of a wide range of adverse health out-
comes such as mortality, Alzheimer’s dementia, mild cognitive
impairment, and physical disability (Buchman et al., 2016).
In addition, cerebrovascular disease pathologies either indi-
vidually or in combination appear to play a role in the devel-
opment of parkinsonism and its progression (Buchman, Yu,
Oveisgharan, Farfel, et al., 2021). A greater accumulation of
mixed-brain pathologies, particularly cerebrovascular disease
pathologies that tend to accumulate in brains of older adults,
is linked to faster progressive parkinsonism (Buchman, Yu,
Wilson, Leurgans, et al., 2019). Importantly, individuals dif-
fer in their ability to tolerate accumulating brain pathologies,
and this capacity has been previously referred to as resilience
or neural reserve (Bennett, 2017; Stern et al., 2019). Given

the high prevalence of parkinsonism and the increased risk
of adverse health outcomes with which the syndrome is asso-
ciated, it is important to identify protective factors that may
confer greater resilience to progressive parkinsonism.

There is significant heterogeneity in the age-related declines
in motor function, with some individuals experiencing little
loss of function while others display rapid functional decline
(Buchman, Yu, Oveisgharan, Petyuk, et al., 2021). Recent
work has found that while almost all older adults exhibit
some brain pathologies, the degree to which these pathol-
ogies contribute to motor impairment differs significantly
between individuals (Buchman, Yu, Oveisgharan, Farfel, et
al., 2021; Buchman, Yu, Wilson, Leurgans, et al., 2019). This
suggests that certain factors may offer resilience by offsetting
the negative effects of accumulating brain pathologies that
contribute to motor decline. Studies have identified biologi-
cal and behavioral factors such as motor resilience proteins
and increased physical activity as examples of resilience
factors against motor and cognitive decline (Buchman et
al., 2023; Buchman, Yu, Oveisgharan, Petyuk, et al., 2021;
Buchman, Yu, Wilson, Lim, et al., 2019). Further, studies have
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investigated higher-order factors such as educational attain-
ment and social connections as potential sources of resilience
(Bennett et al., 2003, 2006). While various facets of psycho-
logical well-being have been linked with greater likelihood of
healthy aging and healthspan (James et al., 2019; Kim et al.,
2019; Koga et al., 2022), few studies have directly assessed
whether psychological well-being may serve as a resilience
factor in the context of physical function and motor decline.

Purpose in life refers to the extent to which individuals
feel their lives have meaning, purpose, and direction (Ryff,
2014; Ryff & Heidrich, 1997; Steger et al., 2006). It has
been associated with a range of health outcomes including
better cardiovascular health, reduced risk of mortality, and
sustained physical functioning (Bennett, 2017; Buchman,
Yu, Oveisgharan, Farfel, et al., 2021; Buchman, Yu, Wilson,
Leurgans, et al., 2019). A prior longitudinal study in the Rush
Memory and Aging Project (MAP) also found higher levels of
purpose in life modified the association between Alzheimer’s
dementia pathologic changes and cognition. Participants with
higher levels of purpose exhibited better cognitive function
despite the burden of the disease, suggesting purpose in life
may provide resilience against these pathologies (Boyle et al.,
2012). Given cognitive and motor declines share risk factors
and common biology such as brain pathologies (Buchman &
Bennett, 2011), prior research suggests that a higher sense
of purpose in life may increase resilience to potential nega-
tive effects of brain pathologies. However, few studies have
examined the association between purpose in life and motor
decline or progressive parkinsonism. As research increasingly
suggests that sense of purpose and meaning in life (a closely
related concept to purpose in life) can be altered with active
interventions (Breitbart et al., 2015; Klein, 2017), investigat-
ing whether a higher sense of purpose in life is prospectively
associated with incident parkinsonism and trajectories of par-
kinsonian signs may inform future interventions to support
healthy aging. To our knowledge, no studies have investigated
whether purpose in life is associated with slower rate of par-
kinsonism progression.

We used longitudinal data from Rush MAP and Minority
Aging Research Study (MARS), which are ongoing epidemio-
logic studies of older adults, to test the following hypotheses:
(1) higher sense of purpose in life at baseline would be asso-
ciated with lower incidence of parkinsonism over follow-up;
(2) higher sense of purpose in life at baseline would be asso-
ciated with lower levels of parkinsonian signs at baseline; (3)
higher sense of purpose in life at baseline would be associ-
ated with slower rates of increase in parkinsonian signs over
follow-up. In order to ease comparisons across studies, we
assessed parkinsonian signs using a global summary score
and also using separate domain scores. Following prior work,
we also considered a range of potential confounders includ-
ing sociodemographic factors, health conditions, and depres-
sive symptoms as they have been associated with both sense
of purpose in life and parkinsonism (Buchman et al., 2016;
Cohen et al., 2016; Kim et al., 2017).

Method

Participants and Procedure

Participants were older adults without known dementia at
baseline from the Rush MAP and MARS. These are longi-
tudinal studies with similar data collection procedures and
measures, allowing for pooled analyses (Barnes et al., 2012;

Bennett et al., 2012). Enrollment for MAP and MARS is
ongoing, and participants’ analytic baseline years differ based
on their study entry dates. The MAP consists of predomi-
nantly White individuals with diverse socioeconomic back-
grounds, and enrollment began in 1997. Participants were
recruited from approximately 40 continuous care retirement
communities and senior subsidized housing facilities in and
around the Chicago metropolitan area (n = 2,252 at baseline).
Assessment of purpose in life began in 2001. The MARS is a
cohort of Black individuals that started enrollment in 2004.
Participants were recruited from community-based organiza-
tions, churches, and senior housing facilities in the metropol-
itan Chicago area and outlying suburbs (7 = 809 at baseline).
Assessment of purpose in life began in 2004. All measures
were collected at annual visits at participant homes (Barnes et
al., 2012; Bennett et al., 2012). Baseline for analysis was con-
sidered as the time of study entry. Details of the recruitment
method and study protocol have been described in detail else-
where (Barnes et al., 2012; Bennett et al., 2005).

Participants were excluded from the analytic sample if they
were missing the purpose in life measure at baseline (N =
243), missing data about parkinsonian signs at all time points
(N = 21), missing data on more than four of the seven health
condition measures at baseline (N = 6), if they reported using
Parkinson’s disease (PD) medication at baseline (N = 62; in
order to reduce concerns about reverse associations between
purpose and risk of parkinsonism) or if they were missing
information about use of PD medication (N = 1), if they had
PD at baseline (N = 67), or if they were missing information
about PD at baseline (N = 12). For incident parkinsonism
analyses, participants were additionally excluded if they had
parkinsonism at baseline (7 = 564), had no data on parkin-
sonism at baseline (7 = 13), or had no follow-up data on
parkinsonism (7 = 273). The final analytic sample was 1,839
for incident parkinsonism and 2,626 for parkinsonian signs
analysis. The study was approved by the Institutional Review
Board of Rush University Medical Center and informed con-
sent was obtained from all participants.

Measures

Purpose in life

Purpose in life was assessed at the baseline interview using
the purpose in life subscale of the modified measure derived
from Ryff’s and Keye’s scales of psychological well-being.
Participants were asked to rate their level of agreement with
10 items on a 5-point Likert scale. Items included phrases such
as “I feel good when I think of what I’ve done in the past and
what I hope to do in the future” and “I have a sense of direc-
tion and purpose in life” (see Supplementary Material Section
1 for all items). Negatively worded items are reversed so that
higher scores indicated greater purpose in life. Following
other work with these cohorts (Boyle et al., 2010a), item
scores were averaged to create a total score ranging from 1 to
5. We considered the purpose in life score as a standardized
continuous measure (z-score).

Parkinsonian signs

At the annual clinical evaluation, trained nurse clinicians
scored each of the 26 items of the previously validated mod-
ified motor portion of the United Parkinson’s Disease Rating
Scale (mUPDRS; Bennett et al., 1997; see Supplementary
Material Section 2 for items) over up to 20 years of follow-up

20z e 21 uoisenb Aq 190819//9Z02eq6/5/6//21014e/AB0j0jucsabo0syaAsd/woo dno-olwapese//:sdiy woly papeojumoq


http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbae026#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbae026#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbae026#supplementary-data
http://academic.oup.com/psychsocgerontology/article-lookup/doi/10.1093/geronb/gbae026#supplementary-data

The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 2024,Vol. 79, No. 5 3

(Bennett et al., 1997, 1999). Each item was scored on a scale
from 0 to 4 or 0 to 5, where 0 indicates normal or healthy
functioning and higher scores indicate increasing dysfunction.
Following prior work in these cohorts (Buchman & Bennett,
2020; Buchman et al., 2016), four parkinsonian sign domain
scores were derived from the 26 items, including parkinso-
nian gait (six items), rigidity (five items), bradykinesia (eight
items), and tremor (seven items). Each domain score was
calculated by summing scores assigned to each relevant indi-
vidual item, divided by the maximum possible score for that
domain, and then multiplied by 100 to create a score ranging
from 0 to 100, with a higher score indicating more severe dys-
function in that domain. This calculation was used to express
the domain scores in a common metric (Bennett et al., 1997).
A global parkinsonian summary score was derived by averag-
ing scores of the four domains and used as a composite mea-
sure of dysfunction. Prior work suggests parkinsonian signs
evaluated using this method closely correspond to evaluations
obtained from neurologists with expertise in movement dis-
orders (Bennett et al., 1997). The measure has high interrater
reliability with intraclass correlations exceeding 0.97 for all
items, and short-term temporal stability and reproducibil-
ity in men and women in a variety of cohorts (Abdolahi et
al., 2013; Bennett et al., 1997, 1999). Due to the positively
skewed distributions, following prior work (Buchman, Yu,
Wilson, Leurgans, et al., 2019), we square-root-transformed
the global parkinsonian summary score and the parkinsonian
gait and bradykinesia domain scores and these were analyzed
as continuous measures. We categorized the domain scores
for tremor and rigidity as 0 or >0 and analyzed these scores
as binary measures.

Incident parkinsonism

Parkinsonism was considered present if two or more of the
four parkinsonian domains were rated as positive for parkin-
sonian signs. Each domain was considered positive if two or
more of the items in that specific domain were scored >1, indi-
cating mild abnormality (Buchman & Bennett, 2020). The
first occurrence of parkinsonism was considered as incident
parkinsonism.

Covariates

Baseline sociodemographic information was assessed as
potential confounders, given prior work has found sociode-
mographic differences in purpose in life and parkinsonism
(Hemming et al., 2011; Shiba et al., 2021). Study participants
self-reported age (years), sex (male/female), race (White,
Black, American Indian or Alaskan Native, Native Hawaiian
or Other Pacific Islander, Asian, Other, or Unknown) and
ethnicity (yes or no for Spanish/Hispanic/Latino), educa-
tion (years of education), and marital status (never married,
married, widowed, divorced, separated). Due to the limited
sample size in some racial and ethnic groups, we recatego-
rized participants based on race only to White and Black. We
set race as “Other” for those who identified with the other
categories.

Baseline health conditions were also assessed as potential
confounders as they could affect both sense of purpose and
parkinsonism. Based on prior work in this cohort, we assessed
health conditions at baseline via a composite measure of
seven medical conditions (Boyle et al., 2009). Conditions
queried included diabetes, heart disease, hypertension, thy-
roid disease, cancer, head injury, and stroke. All conditions

except for stroke and diabetes were assessed via self-report of
a clinician’s diagnosis of specific conditions. For stroke, neu-
rological examination by clinicians and review of prior brain
scans (if available) were additionally incorporated. Diabetes
was assessed based on self-report of diagnosis by a clinician
or the use of relevant medication for the condition (partic-
ipants supplied all medications taken in the 2 weeks prior
to the evaluation; Schneider et al., 2005). The total count of
conditions present in this sample ranged from 1 to 7 and was
used as a continuous measure. For those missing information
on >4 conditions, the score was considered as missing. PD
was also assessed based on self-reported history for which
dopaminergic medication was received. The use of medica-
tion for PD was also assessed via inspection of medications
taken in the 2 weeks prior to the evaluation.

As prior work has linked depression with both purpose
in life and parkinsonism (Hedberg et al., 2010; Uemura et
al., 2013), depressive symptom was considered as a poten-
tial confounder. Levels of depressive symptoms were assessed
with the modified 10-item version of the self-report Center
for Epidemiological Studies—Depression scale (Kohout et al.,
1993). Participants were asked if they experienced each of
the 10 symptoms in the past week (yes/no). A total score is
derived by summing the total number of symptoms reported.
For participants missing <5 items, the score was rescaled to
be out of 10 by averaging the nonmissing item values and
multiplying by 10. For those missing more than five items, the
score was considered as missing.

Building on prior work suggesting body mass index (BMI;
assessed height and weight to derive kg/m?) and health behav-
iors could either confound the association or lie on the path-
way between purpose in life and health outcomes (Kim et al.,
2020), we evaluated models including these biobehavioral
factors as well. Trained staff measured BMI at the baseline
visit. Relevant health behaviors including smoking and alco-
hol consumption were also assessed by self-report at base-
line. Never smoker, former smoker, and current smoker status
was categorized based on the answer to the following two
questions: “Do you smoke cigarettes now?” and “Did you
ever smoke cigarettes regularly?” Alcohol consumption was
assessed first by asking participants if they had consumed at
least 12 drinks ever and in the last 12 months. Individuals
who answered no to both questions were given a total alco-
hol consumption of 0 g. Those who responded yes were then
asked to estimate the quantity of beer, wine, and liquor con-
sumed and the frequency of consumption. The total grams
of alcohol consumed per day was calculated based on these
responses. Dummy variables for missingness were created for
missing categorical covariates.

Statistical Analysis

To assess whether higher levels of purpose in life were associ-
ated with lower risk of incident parkinsonism, we used Cox
proportional hazards models. Cox models facilitate evaluat-
ing not only if individuals developed parkinsonism, but also
the time to when parkinsonism onsets. We examined propor-
tional hazards assumption by Schoenfield residuals and the
assumption was upheld for purpose in all models (p > .035).
We employed the following sets of models for the analysis.
Model 1 included baseline sociodemographic factors (i.e.,
age, race, education, marital status); Model 2 added further
potential confounders to the model including baseline health
conditions and depressive symptoms. Model 3 additionally
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included BMI, alcohol consumption, and smoking status that
could be potential confounders or lie on the pathway from
purpose in life to parkinsonian signs. Next, for the global
parkinsonian summary score, parkinsonian gait, and bradyki-
nesia, we used linear mixed-effect models with random inter-
cepts and random slopes to test whether the rate of increase
in parkinsonian signs over time was slower with higher levels
of purpose in life. These models used the residual maximum
likelihood method and a compound symmetry covariance
structure. For tremor and rigidity, we employed mixed-effects
logistic regression to test whether higher levels of purpose
were associated with higher odds of having any sign for these
two domains. We incorporated the same sets of covariates in
increasingly adjusted models as described for the above anal-
yses. All analyses were conducted in R 4.2.2.

As sensitivity analysis, we excluded those reporting three or
more depressive symptoms at baseline. We also assessed asso-
ciations after excluding those categorized as “Other” for race.
To assess potential similarity in associations across groups,
we also stratified analyses by race and looked at associations
within White and Black individuals. Those categorized as
“QOther” for race were dropped from this analysis due to small
sample size in this category. We did not test for interaction by
race due to age differences by race of the participants. Further,
to evaluate potential effect modification by sex, we included
relevant interaction terms of purpose and sex in all models.

Results

The mean and maximum follow-up time was 7.17 (standard
deviation [SD] = 4.6) and 20 years, respectively. On average,
participants had four clinic-based assessments of parkinso-
nian signs over follow-up. Notably, the majority of the sam-
ple was female (75%), and 66 % were White individuals. The
mean age at baseline was 78 years (SD = 7.9). The mean pur-
pose in life score at baseline was 3.7 (SD = 0.6; range = 2-5).
This score was comparable to those excluded from the analy-
sis due to having a PD diagnosis at baseline (mean = 3.7, SD
= 0.5; range = 2.6-4.9). Baseline characteristics of the sample
are shown in Table 1 and the mean purpose in life scores by
categories of baseline characteristics are shown in Table 2.
Purpose in life correlated positively with levels of education,
and negatively with age, number of health conditions, and
depressive symptoms at baseline (Table 2).

Purpose in Life and Incident Parkinsonism

Over follow-up, 610 out of 1,839 participants (33.2%)
developed parkinsonism. Unadjusted Kaplan—-Meir curves
are shown in Figure 1. After adjusting for baseline sociode-
mographic factors (Model 1), a 1-SD increase in purpose in
life was associated with a 15% decrease in the hazards of
incident parkinsonism (hazards ratio [HR] = 0.85 [95% con-
fidence interval {CI} 0.78, 0.94]). After additional adjustment
for covariates, this association was maintained (Model 2 HR
= 0.88 [95% CI 0.80, 0.97] and Model 3 HR = 0.88 [95%
CI10.80, 0.97]).

Purpose in Life With Levels and Changes in Global
Parkinsonian Summary Score OverTime

On average, the global parkinsonian summary score increased
by 0.08 points per year over follow-up (Time, Table 3, Model
3). In all models, higher sense of purpose at baseline was
associated with lower scores for the global parkinsonian

Table 1. Baseline Characteristics, Rush Memory and Aging Project, and
Minority Aging Research Study (N = 2,626)

Characteristic Mean (SD) N (%)
Demographics
Age, years 78.0 (8)
Female 1,977 (75)
Race
White 1,733 (66)
Black 865 (33)
Asian 10 (0)
American Indian or Alaskan <10
Native
Native Hawaiian or Other <10
Pacific Islander
Other <10
Unknown <10
Education, years 14.9 (3)
Marital status
Never married 162 (6)
Married 971 (37)
Widowed 1,065 (41)
Divorced/separated 426 (16)
Health-related factors
CES-D 1.2 (2)
Body mass index 28.2 (6)
Health conditions 2.5 (1)
Health behaviors
Alcohol, g/day 4.9 (13)
Smoking
Never 1,444 (55)
Former 1,076 (41)
Current 105 (4)

Notes: CES-D = 10-item modified version of the Center for
Epidemiological Studies—Depression scale; SD = standard deviation.
Sample sizes less than 10 are noted as <10 to protect the identifiability of
individuals.

summary score. For example, after including demographics,
health conditions, and health behaviors in the model, a 1-SD
increase in purpose in life was associated with a -0.19 (95%
CI -0.24, -0.15) point lower global parkinsonian summary
score (Purpose, Table 3, Model 3). Higher sense of purpose
was not associated with the rate of change in the global par-
kinsonian summary score (Purpose x Time, Table 3, Model 3).

Purpose in Life With Levels and Changes in
Parkinsonian Domain Scores OverTime

Parkinsonian gait and bradykinesia increased by 0.18 and
0.08 per year, respectively (Time, Table 3, Model 3). For
tremor and rigidity, a 1-year increase in time was associated
with 1.04 and 0.95 times the odds of having any versus no
signs, respectively (Time, Table 3, Model 3). In all models,
higher sense of purpose was associated with lower domain
scores at baseline across domains. For example, after includ-
ing demographics, health conditions, and health behaviors
in the model, a 1-SD increase in purpose in life was associ-
ated with 0.25 (95% CI -0.33, -0.17) point lower parkinso-
nian gait score and 0.21 (95% CI -0.28, -0.13) point lower
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Table 2. Descriptive Analyses of Purpose in Life Score With Baseline
Characteristics (N = 2,626)

Characteristic Mean (SD) Correlation coefficient p Value
Sex <.01
Female 3.72(0.5)
Male 3.78 (0.4)
Race <.01
White 3.68 (0.5)
Black 3.85(0.5)
Marital status <.01
Never married 3.65(0.5)
Married 3.83(0.4)
Widowed 3.64 (0.4)
Divorced/separated  3.76 (0.5)
Smoking .08
Never 3.75(0.5)
Former 3.72 (0.5)
Current 3.68 (0.5)
Age -0.29 <01
Education 0.29 <.01
Health conditions -0.07 <.01
Body mass index 0.03 15
Depressive symptoms -0.33 <.01
Alcohol consumption 0.04 .05

Notes: SD = standard deviation. For categorical variables, group
comparisons were conducted using # tests. For continuous variables,
Pearson’s correlation coefficients were calculated.
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Figure 1. Unadjusted Kaplan—-Meir survival curves for the global
parkinsonian summary score, stratified by quartiles of sense of purpose
in life at baseline. Q = quartiles; Q1 = lowest quartile of purpose in life;
Q4 = highest quartile of purpose in life.

bradykinesia score. For tremor and rigidity, a 1-SD increase
in purpose was associated with 0.79 times (95% CI 0.71,
0.88) and 0.70 times (95% CI 0.60, 0.82) the odds of having

any versus no signs, respectively. No associations of purpose
with rate of change were evident for any of the domain scores
(Purpose x Time, Table 3, Model 3).

Sensitivity Analyses

Findings were similar after excluding those reporting three or
more depressive symptoms at baseline (Supplementary Tables
S1 and S2). Findings were also similar after excluding those
categorized as “Other” for race (Supplementary Table S3).
When evaluating associations separately by race for White
and Black individuals, mean baseline scores for the global
summary score and the four domain scores were higher for
White individuals compared to Black individuals, likely due
to difference in the age range in the two groups (mean age
was 80.3 for White individuals and 73.5 for Black individu-
als). The associations between purpose in life and the scores
were generally similar across race, although the association
between purpose and incident parkinsonism was not evident
in Black individuals likely due to the smaller sample size and
the younger age range in this subsample (Supplementary
Tables S4 and S5). We also found no interaction between pur-
pose in life and sex (all p values for interactions >.05) in any
model.

Discussion

In a sample of older adults, having a higher sense of purpose
was associated with lower hazards of developing parkinson-
ism. A higher sense of purpose in life was also associated with
a lower baseline global parkinsonian summary score but not
the rate of change in this score over an average of 7.3 years
of follow-up. Considering specific domains, baseline asso-
ciations with purpose were evident in all domains, but we
found no associations with rate of change in these scores over
time. Notably, these associations were observed even after
adjusting for a broad range of potential confounders includ-
ing baseline sociodemographic factors, health conditions, and
health behaviors. Associations were also robust to adjustment
for depressive symptoms, suggesting that purpose in life may
confer benefits beyond the absence of depression. Although
further work is needed to explore potential mechanisms,
these findings suggest purpose in life may confer resilience to
progressive parkinsonism by contributing to a slower rate of
motor decline.

Our findings extend previous work finding an association
between purpose in life and physical functioning assessed
more generally in later life. For example, a study using data
from MAP found that a higher sense of purpose was asso-
ciated with reduced risk of self-reported measures of dis-
ability including basic activities of daily living, instrumental
activities of daily living, and mobility disability (i.e., walk-
ing up and down a flight of stairs, walking half a mile, and
doing heavy housework; Boyle et al., 2010b). In contrast to
self-reported measures of disability that could be influenced
by a range of factors including physical, cognitive, and psy-
chological functioning as well as living environments, the
present study focused on parkinsonian signs, a particular
phenotype of motor functioning that is evaluated by a cli-
nician using a measure demonstrated to have high validity
and reliability. Further, in the current study, these relation-
ships were generally evident in both White and Black older
adults although associations were somewhat weaker in
Black individuals.
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Table 3. Associations of Baseline Sense of Purpose in Life With the Global Parkinsonian Summary Score and Domain-Specific Scores (N = 2,626)

Variable Model 1 Model 2 Model 3
Beta OR 95% CI Beta OR 95% CI Beta OR 95% CI

Global summary

Purpose -0.25%* -0.30,-0.21 -0.21%* -0.26,-0.16 -0.19%* -0.24, -0.15

Time 0.08** 0.07, 0.09 0.08** 0.07, 0.09 0.08%** 0.07, 0.09

Purpose x Time  0.00 -0.01,0.01 0.00 -0.01, 0.01 0.00 -0.01, 0.01
Gait

Purpose -0.36%* -0.44,-0.28 -0.27%* -0.35,-0.19 -0.25%* -0.33,-0.17

Time 0.18** 0.16,0.19 0.18** 0.17,0.19 0.18%** 0.17,0.19

Purpose x Time -0.01 -0.02,0.01 -0.01 -0.02, 0.00 -0.01 -0.02, 0.00
Bradykinesia

Purpose -0.26%* -0.34,-0.19 -0.21%* -0.29,-0.14 -0.21%* -0.28,-0.13

Time 0.08** 0.07, 0.09 0.08** 0.07,0.09 0.08%** 0.07, 0.09

Purpose x Time ~ 0.00 -0.01,0.01 0.00 -0.01,0.01 0.00 -0.02, 0.01
Tremor

Purpose 0.78** 0.71,0.87 0.79%** 0.71,0.89 0.79%** 0.71, 0.88

Time 1.04%* 1.02, 1.06 1.04%* 1.02, 1.06 1.04%* 1.02,1.06

Purpose x Time 1.01 0.99,1.03 1.01 0.99,1.03 1.01 0.99,1.03
Rigidity

Purpose 0.66** 0.57,0.77 0.66** 0.57,0.78 0.70%** 0.60, 0.82

Time 0.96 0.92,1.00 0.96 0.92,1.00 0.95%* 0.93,0.98

Purpose x Time 1.01 0.98,1.03 1.01 0.98,1.03 1.00 0.98,1.03

Notes: CES-D = 10-item modified version of the Center for Epidemiological Studies—Depression scale; CI = confidence interval; global summary = global
parkinsonian summary score; OR = odds ratio. Model 1: adjusts for baseline age, sex, race, education, and marital status. Model 2: Model 1 + further
adjusts for baseline health conditions and CES-D score. Model 3: Model 2 + further adjusts for BMI, alcohol consumption, and smoking.

*p<.05.%*p < .01.

We investigated links between purpose in life and the
separate domains of parkinsonism in addition to the global
summary score to allow for more meaningful comparisons
of findings across studies. Because parkinsonism has been
defined and evaluated in various ways, comparisons across
studies assessing parkinsonism can be difficult and content
of the measures may vary (Buchanan et al., 2021). For exam-
ple, MAP and MARS operationalize parkinsonism using a
26-item modified version of the Unified Parkinson’s Disease
Rating Scale (UPDRS) Part III (motor scale; UPDRS-III). This
modified measure includes a subset of items from the UPDRS
and adds an additional item that assesses the capacity to turn
360 degrees (Bennett et al., 1997; Buchman et al., 2016).
In comparison, the Washington Heights-Inwood Columbia
Aging Project operationalizes parkinsonism using 10 items
from the UPDRS and excludes several features that are core
features of PD, such as limb bradykinesia and gait (Louis et
al., 2003). Considering specific domains permits compari-
sons with studies that may have measured some but not all
domains included in the UPDRS.

Our findings suggested that higher levels of purpose in life
are associated with lower incidence of parkinsonism over
time. Furthermore, although we found associations of pur-
pose with the global parkinsonian summary score and the
domain-specific scores at baseline (i.e., those with higher
purpose had healthier global summary and domain scores),
we did not find evidence that purpose is associated with rate
of change in these scores. This could suggest that purpose
in life plays a more significant role in preventing the more
extreme end of the distribution of parkinsonian signs, rather

than providing benefits across the entire distribution. These
findings are also consistent with the possibility that the asso-
ciation between purpose in life and parkinsonism is also bidi-
rectional where parkinsonism may in turn influence one’s
sense of purpose in life. Future research should investigate
this further to understand the role of purpose in life on the
progression and manifestation of parkinsonism.

The etiology of parkinsonism is heterogeneous, suggesting
that the mechanisms underlying the link between purpose in
life and parkinsonism may vary depending on the etiology
of parkinsonism. However, as many of the risk factors and
pathologies of diseases causing parkinsonism are shared, the
mechanisms proposed to underly the link between psycho-
logical well-being and various health outcomes may apply
to parkinsonism as well. These include pathways through
health behaviors, neurobiological processes, and psychosocial
resources (Kubzansky et al., 2018). Evidence from longitudi-
nal studies suggest that those with higher sense of purpose in
life are more likely to engage in healthier behaviors like stay-
ing more physically active (Kim et al., 2020) and having bet-
ter sleep (Kim et al., 2015; Steptoe et al., 2008). Healthy levels
of physical activity, diet, and sleep have also been associated
with lower levels of parkinsonism (Agarwal et al.,2018,2022;
Kishi et al., 2020; Oveisgharan et al., 2020; Santos et al.,
2018; Uemura et al., 2011). Therefore, having a higher sense
of purpose in life may increase the likelihood of engaging in
healthier behaviors that reduce the risk and progression of
parkinsonism. Neurobiological processes may include athero-
sclerotic or metabolic changes. For example, a higher sense of
purpose in life has been associated with better cardiovascular
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health (Cohen et al., 2016). Given prior studies suggest that
vascular risk factors including diabetes, heart disease, higher
BMI, and stroke are associated with parkinsonism (Buchanan
et al., 2021), it is possible that these conditions could lie on
the pathway linking purpose to risk of parkinsonism. Studies
also suggest purpose in life may modify the effect of brain
pathologies, including Alzheimer’s disease (AD) pathologic
changes (e.g., tau tangles in nerve cells; Boyle et al., 2012).
In these studies, individuals with higher versus lower purpose
levels showed better cognitive function despite the existence
of AD pathologic changes. Such modifying effects of purpose
may also be relevant for pathologies related to parkinsonism.
Prior work has also identified genes and proteins as resilience
factors for parkinsonism (Buchman et al., 2023). Future work
should investigate these factors further to explore biological
mechanisms linking purpose in life and parkinsonism.

This study has several limitations. As the MAP and MARS
cohorts had different age distributions, we were not able to
test formally for interaction by race. However, the sample
had a good representation of Black individuals with a larger
proportion of Black individuals compared to other epide-
miologic cohorts (32% of the sample were Black men and
women). We were unable to assess the associations for pur-
pose and parkinsonism separated by the different etiologies
for parkinsonism. Future studies can investigate if differences
are seen depending on the etiology of parkinsonism. This
study also has several strengths. Parkinsonism was assessed
repeatedly over time by trained nurse clinicians using a mea-
sure that closely correspond to evaluations by neurologists
with expertise in movement disorders (Bennett et al., 1997).
This allowed for a longitudinal assessment of parkinsonism
over time with high reliability and validity. Also, we con-
sidered a broad range of covariates including depressive
symptoms and health conditions at baseline that could be
confounders for the association between sense of purpose in
life and parkinsonism.

In conclusion, we found that higher sense of purpose in life
was associated with lower parkinsonian scores at baseline and
longer time free of developing parkinsonism in older individ-
uals. Although more work is needed to investigate whether
purpose causally contributes to parkinsonism, the associa-
tions observed in this study were present even after adjusting
for a wide range of potential confounders (Breitbart et al.,
2015). Evidence from randomized controlled trials suggests
the modifiability of purpose and meaning in life (van der
Spek et al., 2017). Future research can investigate whether
modifying levels of purpose in life will directly translate to
changes in parkinsonism. As parkinsonism is highly preva-
lent and is associated with a wide range of health outcomes,
investigating its association with modifiable factors like pur-
pose in life may help inform future interventions for healthy

aging.
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