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Abstract

Background: Motoric Cognitive Risk (MCR) syndrome is characterized by cognitive complaints
and slow gait speed in the absence of dementia. There is consistent evidence that it predicts
dementia and premature mortality. Less is known about its antecedents, particularly the role of
psychological function. Purpose in life is an aspect of well-being that reflects a goal-oriented and
driven life that has been implicated in cognitive aging.

Objective: To examine the cross-sectional association between purpose in life and MCR and to
test the hypothesis that purpose is associated with lower risk of new cases of MCR over an up to
12-year follow-up.

Design: Cross-sectional and longitudinal multi-cohort design.

Subjects: Participants were from the Health and Retirement Study (HRS; A=6,785) and the
National Health and Aging Trends Study (NHATS; A=5,665).

Methods: Participants reported on their purpose in life and cognitive complaints and completed a
walking speed assessment. Cognitive complaints and walking speed were assessed again up to 12
years later in HRS and up to 7 years later in NHATS.

Results: Higher purpose in life was associated with a 33% lower risk of MCR concurrently
(meta-analytic OR=.75; 95% CI=.62, .90, p=.002) and an about 26% lower risk of incident MCR
longitudinally (meta-analytic HR=.77; 95% CI=.70, .84, p<.001). These associations were
significant in each sample, were independent of sociodemographic covariates, and persisted after
controlling for personality and health-related factors (depressive symptoms, physical activity,
disease burden).

Conclusions: Purpose in life is associated with lower risk of incident MCR, an association that
replicated in two independent samples. Purpose is a malleable aspect of psychological function
that is a promising target of intervention for healthier cognitive aging.
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Introduction

Prior to the onset of cognitive impairment, individuals often complain of declines in their
memory or other cognitive functions! and many have motor limitations, such as slow
walking speed?. The combination of these two factors has been identified as a pre-dementia
risk syndrome3->. Specifically, Motoric Cognitive Risk (MCR) syndrome is the combination
of subjective cognitive complaints and slow gait speed in the absence of concurrent
cognitive impairment3. MCR has been associated with increased risk of dementia® and
premature mortality®. Although sociodemographic factors (e.g., age, education), chronic
disease (e.g., hypertension, diabetes), and brain volume (e.g., low total gray matter) have
been implicated in the development of MCR, there is still little understanding of the risk
factor for its development®. Psychological factors, including a history of depression’ and
personality8: , have been implicated recently in assessments of MCR. There may be other
aspects of psychological function that also contribute to the development of new cases of
MCR over time. Purpose in life is one such psychological factor that may be associated with
lower risk of MCR.

Purpose in life is a component of psychological well-being that reflects feeling that one’s
life is directed and goal oriented!®. Purpose has been linked to better health across the adult
lifespan. Individuals who feel that their lives are purposeful, for example, tend to report
better subjective health in young adulthood?, have healthier cardiovascular and
inflammatory profiles in middle adulthood'2, perform better on walking speed and other
tests of physical function in older adulthood!3, and ultimately have lower risk of premature
mortalityl4. Purpose in life has also been associated with healthier cognitive aging. Higher
purpose, for example, has been associated with lower risk of Alzheimer’s diseasel® and
demential® and greater resilience to Alzheimer’s disease neuropathologyl’. And, prior to the
onset of cognitive impairment, purpose has been associated with fewer subjective memory
complaintsl8, better executive function1®, higher verbal fluency2°, and less age-related
cognitive decline?!. Given that purpose promotes healthier cognition and faster walking
speed, it may be associated with less risk of developing MCR, which may help to maintain
cognitive function and ultimately reduce risk of cognitive impairment.

The present research examines the relation between purpose in life and MCR cross-
sectionally and the development of incident MCR longitudinally. We test the preregistered
hypothesis that higher purpose in life is associated with lower risk of having the MCR
syndrome measured concurrently and with lower risk of developing the syndrome over the
follow-up. We test this hypothesis in two large samples of older adults. We also examine
whether the association between purpose and MCR is moderated by age, gender, race,
education, or baseline cognition to evaluate whether the association is limited to a specific
population or whether it generalizes across sociodemographic and cognitive characteristics.
Finally, in unregistered sensitivity analyses, we test the robustness of the longitudinal

J Am Geriatr Soc. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al.

Method

Page 3

relations with three sensitivity analyses. First, because personality traits have been
associated with incident MCR?, we test whether the association is independent of
personality traits and whether purpose interacts with personality to predict incident MCR.
Second, we test whether the association is independent of depressive symptoms, disease
burden, and physical activity, as these factors could be mechanisms of the association
between purpose and MCR risk. Third, to address the possibility of reverse causality, we
selected participants with the longest follow-up interval — 12 years in the HRS — to test
whether the association holds when the outcome is separated from the baseline assessment
by over a decade.

Participants and Procedure

Participants were from two large-scale studies of health and aging: the Health and
Retirement Study (HRS) and the National Health and Aging Trends Study (NHATS). This
analysis was preregistered at https://osf.io/2b8mt/?
view_only=f34e1462ebf442d093dc665e6b5e3907.

HRS is a longitudinal study of Americans 50 and older and their spouses?2. The site https://
hrs.isr.umich.edu/about provides information about the HRS and how to access the data. The
present research excluded participants younger than 65 years because they did not complete
the timed walk necessary to compute MCR (see below). Purpose in life and walking speed
were first measured in the 2006 wave for a random half of the HRS sample, the other half of
the sample completed these measures in 2008. These two waves were combined as baseline.
Cognitive complaints were measured at every assessment. Follow-up assessments occurred
in 2010/2012, 2014/2016, and 2018 (half sample only). After excluding participants with
dementia (see below for how dementia was identified) at each assessment (participants who
developed MCR before dementia were retained in the sample), a total of 6,785 and 4,616
participants in HRS had the relevant data to be included in the cross-sectional and
longitudinal analyses, respectively. Across the follow-up, 1488 participants developed
dementia before MCR and/or died. The remaining 681 participants who did not have follow-
up data had less education (a=.22, p<.001), were more likely to be African American
(X2:42.05, p<.001), had lower purpose in life (¢=.12, p=.001), and scored lower in cognitive
function (¢=.40, p<.001) than participants with follow-up data. There was no difference by
age or gender.

NHATS is a longitudinal study of Medicare beneficiaries23. More information about NHATS
and how to access the data can be found at https://www.nhatsdata.org/. All participants were
aged 65 or older at the baseline assessment. All measures were available in the baseline
assessment (2011) and at annual assessments through 2018. After excluding participants
with dementia (see below for how dementia was identified) at each assessment (participants
who developed MCR before dementia were retained in the sample), a total of 5,665 and
2,877 participants in NHATS had the relevant data to be included in the cross-sectional and
longitudinal analyses, respectively. Across the follow-up, 2039 participants developed
dementia before MCR and/or died. The remaining 772 participants who did not have follow-
up data had less education (a=.30, p<.001), were more likely to be African American
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(X2:27.74, p<.001), had lower purpose in life (¢=.09, p=.018), and scored lower in cognitive
function (a=.30, p<.001) than participants with follow-up data. There was no difference by
age or gender.

MCR.—Muotoric cognitive risk syndrome was computed in the standard way for HRS and
NHATS®. In HRS, cognitive complaints were scored as responding either fair or poor to the
item “How would you rate your memory at the present time? Would you say it is excellent,
very good, good, fair, or poor?” or responding worse to the item “Compared to (the last 2
years/2 years ago), would you say your memory is better now, about the same, or worse now
than it was then?” In NHATS, cognitive complaints were scored as responding fair or poor
to the item “How would you rate your memory at the present time? Would you say it is
excellent, very good, good, fair, or poor?”, or responding worse to the item “Compared to 1
year ago, would you say your memory is better now, about the same, or worse now than it
was then?”, or responding every day, most days, or some days to the item “In the last month,
how often did memory problems interfere with your daily activities? Would you say every
day, most days, some days, rarely, or never?”. In both HRS and NHATS, slow gait speed was
defined as walking speed <=1 SD below age-specific (6574 years/75+ years) and sex-
specific (male/female) means within each cohort on a timed walk. At each assessment in
both samples, MCR was defined as the presence of both cognitive complaints and slow gait
speed in the absence of dementia.

Purpose in life.—In the HRS, purpose in life was assessed with the 7-item Purpose in Life
scale from the Ryff Measures of Psychological Well-being scalel®. Items (e.g., “I have a
sense of direction and purpose in my life.”) were rated from 1 (strongly disagree) to 6
(strongly agree). 1tems were scored in the direction of greater purpose and the mean taken
across items (alpha reliability=.74). In the NHATS, purpose in life was measured with the
single item, “My life has meaning and purpose” rated from 1 (agree a lof) to 3 (agree not at
all). The item was reverse scored in the direction of greater purpose. In both samples,
purpose in life was entered into the analysis as a continuous variable.

Cognitive function.—In the HRS, cognitive function was measured with the modified
Telephone Interview for Cognitive Status (TICSm?24). The TICSm is the sum of performance
on three cognitive tasks: memory, serial 7s, and backward counting. In NHATS, cognitive
function was measured as the sum of three tasks that measured memory (immediate and
delayed word recall), orientation (date, month, year, day of the week, President and Vice
President), and executive function (clock drawing)23. Dementia in HRS was defined as a
score <7 on the TICSm, and dementia in NHATS was defined as doctor diagnosis of
dementia/Alzheimer’s disease, a score of =2 on the AD8 Dementia Screening interview, or a
score of 1.5 SD below the mean in at least two of three tasks.

Sociodemographic covariates.—Sociodemographic covariates were age in years,
gender (male versus female), race (African American versus white/other), and years of
education.

J Am Geriatr Soc. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al.

Page 5

Covariates for sensitivity analyses.—Personality traits were assessed with the Midlife
Development Inventory (MIDI2%) in both samples. HRS used a 26-item version and NHATS
used a 10-item version to measure neuroticism, extraversion, openness, agreeableness, and
conscientiousness. Depressive symptoms were measured with an 8-item version of the
Centers for Epidemiological Studies Depression scale in the HRS and with the Patient
Health Questionnaire-2 in the NHATS. Disease burden in both cohorts was measured as the
sum of seven chronic diseases (hypertension, diabetes, cancer [excluding skin], lung disease,
heart condition, stroke, arthritis). Physical activity was measured as frequency of moderate
physical activity on a 4-point item in the HRS and as having engaged in physical activity in
the last month (yes/no) in the NHATS.

Analytic Strategy

Results

Logistic regression was used to examine the cross-sectional association between purpose in
life and MCR controlling for the sociodemographic covariates (Model 1) and with cognitive
function as an additional covariate (Model 2). Cox regression was used to examine the risk
of incident MCR over the follow-up. Specifically, time was coded as time-to-incidence from
baseline to the first instance of MCR over the follow-up. Participants who did not develop
MCR were censored at their last available assessment. Purpose was used to predict risk of
incident MCR over the follow-up, controlling for sociodemographic covariates (Model 1)
and with baseline cognitive function as an additional covariate (Model 2). Participants with
MCR at baseline were not included in the survival analysis. The proportional hazards
assumptions were met in both HRS and NHATS (i.e., the time x purpose interaction was
nonsignificant [p>.05] in either sample). All continuous variables were standardized to a
mean of 0 and standard deviation of 1 (i.e., z-score) before analysis. Moderation analyses
tested whether the association varied by age, gender, race, education, or baseline cognition
in both the cross-sectional and longitudinal analyses.

We then did four sensitivity analyses. First, we included the five personality traits as
additional covariates to test whether the association was independent of personality. We also
tested for an interaction between purpose and each trait to test for interactive effects on
MCR risk. Second, we included depressive symptoms, disease burden, and physical activity
as additional covariates to determine whether these factors explained the association
between purpose and risk of incident MCR. Third, we used inverse probability weighting to
examine whether the pattern of attrition had an effect on the results in both studies. Fourth,
in the HRS, we tested the association between purpose and risk of MCR with the longest
follow-up interval possible — 12 years — to evaluate whether the association between purpose
and MCR risk could be due solely to reverse causality.

Descriptive statistics for study variables in HRS and NHATS are shown in Table 1. At
baseline, the prevalence of MCR was ~6% in both HRS and NHATS. About 10% of
participants in the HRS developed incident MCR over the up to 12-year follow-up, and
nearly 7% of NHATS participants developed incident MCR over the up to 7-year follow-up.
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Cross-sectional analysis.

The cross-sectional associations for both samples are shown in Table 2. In the HRS,
participants with a higher purpose in life had a 47% lower risk of concurrent MCR.
Likewise, in NHATS, higher purpose was associated with a 22% lower risk of concurrent
MCR. The combined meta-analytic effect was OR=.75 (95% CI=.62, .90), p=.002. The
association persisted after controlling for concurrent cognitive function in both samples
(meta-analytic OR=.77; 95% CIl=.64, .94), p=.008). In HRS, although significant for both
genders, the association was slightly stronger among females than males

(ORpurpose x gender=-80, 95% C1=.65-.98, p=.030). This interaction did not replicate in
NHATS, and there was no moderation by age, race, education, or baseline cognition in either
sample (all ps>.05), which indicated that purpose had the same association with lower risk
of MCR across sociodemographic groups and cognition.

Longitudinal analysis.

The results of the Cox regression are shown in Table 3. Consistent with the cross-sectional
analysis, purpose in life was associated with lower risk of developing MCR over time in
both samples (Figure 1). In HRS, participants with higher purpose were at a 35% reduced
risk of developing MCR over the up to 12-year follow-up. In NHATS, purpose was
associated with a nearly 25% reduced risk of developing MCR over the up to 7-year follow-
up. The combined meta-analytic effect was HR=.77 (95% CI1=.70, .84), p<.001. In both
samples, the association persisted controlling for baseline cognitive function (meta-analytic
HR=.78; 95% CI=.71, .84, p<.001). There was a marginally significant interaction between
purpose and depressive symptoms in the HRS, which indicated that the association between
purpose and risk of MCR was slightly stronger among individuals lower in depressive
symptoms than higher in depressive symptoms (HR=1.09; 95% CI=1.01, 1.17, p=.030); the
interaction did not replicate in NHATS (HR=.99; 95% CI=.90, 1.09, p=.852). This
association was not moderated by age, gender, race, education or baseline cognition in either
sample (all ps>.05).

Sensitivity analyses.

We did four sensitivity analyses to test the robustness of the association. First, controlling
for the five personality traits, purpose in life remained a significant predictor of MCR in both
cohorts (HR=.81, 95% ClI=.73, .91, p<.01 and HR=.80, 95% CI=.68, .95, p<.05 for HRS and
NHATS, respectively). There were no interactions between purpose and any of the traits on
risk of incident MCR in either sample (all ps>.05). Second, the association between purpose
and MCR was also independent of depressive symptoms, disease burden, and physical
activity in both cohorts (HR=.82, 95% CI=.74, .90, p<.01 and HR=.85, 95% CI=.75, .96,
p<.01, respectively, for HRS and NHATS). Third, the coefficients were similar and the
pattern of association identical when inverse probably weighting was used to account for the
patterns of attrition in both studies. Finally, purpose in life remained a significant predictor
of MCR risk in HRS when the sample was limited to participants with the 12-year follow-up
(HR=.69, 95% CI=.55, .88, p<.01; N=953, /=75 incident MCR).
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Discussion

This study provides replicable evidence that purpose in life is associated with lower risk of
MCR. When measured concurrently, individuals higher in purpose were less likely to have
the syndrome. When measured longitudinally, every standard deviation higher purpose was
associated with an ~25% reduced risk of developing incident MCR. The cross-sectional and
longitudinal findings replicated across the HRS and NHATS. The relation was also apparent
across sociodemographic groups, which indicates that the association is evident even among
individuals with lower education, advanced age, and other groups that are at higher risk for
cognitive impairment. The sensitivity analyses supported the robustness of the association.

Previous research has linked purpose in life and the two components of MCR. In particular,
there is a growing literature on purpose and physical activity and physical function.
Individuals who feel that their life is purposeful are more physically active, as measured by
accelerometer2®, and such activity may be one factor that helps maintain their physical
function in older adulthood!3, Purpose may delay the onset of slow gait through greater
engagement in physical activity. Less research has examined the association between
purpose and subjective cognition. There is evidence, however, from a related construct.
Specifically, meaning in life, a construct similar but not identical to purpose, is associated
with fewer cognitive complaints in older adulthood!®. Purpose may be associated with fewer
cognitive complaints because it supports healthier cognitive function across adulthood, and
individuals higher on purpose may have fewer complaints because they maintain good
cognition. The present research shows that purpose is also associated with lower risk of the
combination of these two risk factors. It is of note that MCR is a stronger predictor of
dementia than its individual components3. A better understanding of the predictors of the
development of MCR is needed to better predict its course and how to delay it. Most work to
identify such predictors has focused on sociodemographic factors, chronic disease, and brain
correlates®. There is recent evidence that psychological factors are implicated in MCR.
Individuals with a history of depression’ and individuals higher in neuroticism and lower in
conscientiousness, extraversion, or openness® are at greater risk of MCR cross-sectionally,
and individuals lower in openness are at greater risk longitudinally®. The present research
indicates that a psychological factor implicated in well-being, purpose in life, is associated
with lower risk of its development over time, independent of both depressive symptoms and
personality.

There are likely a number of mechanisms that link purpose to lower risk of MCR. First,
individuals higher in purpose tend to engage in healthier behavior, such as avoiding tobacco
use2” and engaging in more physically activity28. The benefits of such behavior may
accumulate across the lifespan and culminate in maintaining better function in older
adulthood. Second, individuals higher in purpose tend to be more socially connected. In
particular, purpose is associated with larger social networks and greater social integration28.
Such social connection is critical for cognitive health?9. Finally, purpose is also associated
with volunteering and other ways of staying active that are associated with both physical and
cognitive function3. A lifetime of greater engagement may help the brain and body against
decline.
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The sensitivity analyses support the robustness of the association, suggest mechanisms, and
help reduce possible confounding. In particular, purpose remained a significant predictor of
incident MCR controlling for depressive symptoms, disease burden, and physical activity.
Such factors have been associated with both purpose!3 14 and MCR risk®. Although the
association persisted, its magnitude was also reduced somewhat. These three factors could
either be mechanisms (as would be hypothesized in a theoretical model) or confounders of
the association. Experimental data are needed to tease apart these possibilities. It is of note,
however, that regardless of the role they play, depressive symptoms, disease burden, and
physical activity did not account for all of the association.

Purpose in life may be a useful target of intervention for healthier cognitive aging. In
particular, there is replicable evidence that purpose can be increased through intervention3l.
These interventions, however, were not designed to promote healthier cognitive aging. The
next step is to test whether one outcome of an intervention to increase purpose is
maintenance of cognition, perhaps through lower risk of MCR. Given that purpose is
associated with better cognition1® 20 and lower risk of impairment!® 16 increases in purpose
may help better maintain cognitive function with age. There is also evidence that purpose
can be changed through brief experimental manipulations32. Such work will be critical for
testing the mechanisms through which purpose helps maintain cognition to improve
interventions for healthier cognitive aging.

Another possibility is that that purpose in life is associated with MCR because low purpose
could be an emerging symptom linked to neurodegeneration during the preclinical phase,
prior to the onset of cognitive impairment and dementia. Other psychological and behavioral
factors are associated with underlying neurodegeneration in participants with normal
cognitive function33, as well as participants with mild cognitive impairments.34 Further,
increases in symptoms, such as symptoms of depression, are linked with the presence of
neuropathology.33 Similarly, it may be that lower purpose is driving the association with
MCR because lower purpose reflects emerging neuropsychiatric symptoms linked to the
underlying disease. If purpose is an early marker of the disease process, however, it is
remarkable that such neuropathology-induced changes would occur before the emergence of
the cognitive and physical declines that define MCR. Further, work on related constructs has
demonstrated that psychological changes are not detectable in the preclinical phase of the
disease®®. Our sensitivity analysis also indicated that purpose remained a significant risk
factor for incident MCR when we accounted for depressive symptoms and when the sample
was limited to participants with over 10 years of follow-up.

The present research has several strengths, including two large samples, longitudinal
assessments, and replicable associations. There are also limitations that could be addressed
in future research. For example, although a strength, the two samples were only of older
adults. More research is needed to test whether purpose measured earlier in life — either in
young or middle adulthood - is also associated with lower risk of MCR. Future work also
needs to manipulate purpose to experimentally determine its effect on the components of
MCR. There were also nonrandom patterns of attrition in both the HRS and the NHATS that
reduced the representativeness of the samples. Results, however, were similar when inverse
probability weighting was used to account for these patterns of attrition. Finally, future work

J Am Geriatr Soc. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sutin et al.

Page 9

would also benefit from a measure of neuropsychiatric symptoms, including apathy, to

ad

dress the relation between purpose in life and neuropsychiatric symptoms and their

relation to MCR.

Despite these limitations, the present research provides replicable evidence for the role of
purpose in life in the development of MCR. Purpose is emerging as an important factor that

is

associated with better cognition across the developmental pathway from healthy cognitive

function to impairment. It may be thus one modifiable factor that is a useful target of
intervention for healthier cognitive aging.
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Aging Trends Study (NHATS; right) (lower panel). Note that Purpose in life is divided into
upper and lower values for the figure; purpose was entered into the analysis as a continuous
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