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Abstract

Accumulating evidence shows that a higher sense of purpose in life is associated with lower risk of
chronic conditions and premature mortality. Health behaviors might partially explain these
findings, however, the prospective association between sense of purpose and health behaviors is
understudied. We tested whether a higher sense of purpose at baseline was associated with lower
likelihood of developing unhealthy behaviors over time. Prospective data were from the Health
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and Retirement Study, a national sample of U.S. older adults. Our sample included 13,770 adults
assessed up to five times across eight years. Among people who met recommended guidelines for
a given health behavior outcome at baseline, those in the top versus lowest quartile of purpose in
life had 24% lower likelihood of becoming physically inactive (95% CI:0.68-0.85), 33% lower
likelihood of developing sleep problems (95% CI:0.58-0.79), and 22% lower likelihood of
developing unhealthy body mass index (BMI) (95% CI1:0.69-0.87) in sociodemographic-adjusted
models. Further there was a marginal reduction in smoking relapse (HR=0.65, 95% CI1:0.41-1.03)
and no association with heavy alcohol use (HR=1.02, 95% CI:0.81-1.29). Findings for physical
inactivity, sleep problems, and unhealthy BMI remained evident after further adjusting for baseline
health status and depression. Our results, suggest that a sense of purpose in life might emerge
(with further research) as a valuable target to consider for interventions aimed at helping older
adults maintain some health behaviors.

Keywords

epidemiology; health psychology; purpose in life; psychological well-being; health behaviors;
physical activity; smoking; body weight; sleep; alcohol consumption

The number of older adults is growing rapidly throughout the world and meeting the unique
needs of this growing demographic is considered a next global public health challenge.
Although average life expectancy has increased, so has the number of years lost to disability.
23 A key contributor to staving off chronic disease and years lost to disability is engaging in
healthy behaviors. However, less work has focused on factors that influence health behaviors
themselves, and among this relatively small body of research, the majority of effort has
focused on identifying risk factors for unhealthy behaviors. Investigators are now
increasingly seeking “health assets,”resources that enhance a person’s ability and
willingness to maintain healthy behaviors.*:> As populations age, identifying factors that
foster the maintenance of healthy behaviors is a public health priority for improving the
health and well-being of older adults.

Emerging work suggests that a sense of purpose in life is one promising asset. While it is
shaped by social structural factors and changing life circumstances,® preliminary studies
suggest that it can potentially be modified through deliberate intervention.-10 A sense of
purpose is viewed as a central component of well-being and refers to the extent that people
see their lives as having meaning, a sense of direction, and goals.6-11-13 Accumulating
evidence has observed that having a higher sense of purpose is associated with better
biologic functioning (e.g., lower allostatic load, less inflammation, better glucose
regulation),14-16 and lower risk of chronic disease (e.g., cardiovascular disease, Alzheimer’s
disease)1®17-22 and mortality.18.23 Investigators speculate that one biobehavioral pathway
underlying these associations is health behaviors.8-12.21 \/iktor Frankl proposed a key theory
that addresses why a sense of purpose helps individuals live longer: higher purpose provides
individuals with a greater will to live, and this enables people to bear more short-term
discomfort since they can appreciate why discomfort is worth enduring.13 Applying this
theory to health behaviors, people with a higher sense of purpose might have more incentive
to engage in behaviors that are time-consuming, difficult, costly, fear-inducing,
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uncomfortable, or even painful (e.g., colonoscopies), because sustaining better health might
enhance people’s ability to strive toward their purpose. However, whether purpose
temporally precedes or is causally related to better health behaviors remains unclear.

Several studies have observed that a higher sense of purpose is associated with more
physical activity, healthier sleep, higher consumption of fruits and vegetables, increased use
of preventive healthcare services, enhanced sleep quality, and possibly less smoking.
15,20,24-30 However, the direction of effects is difficult to determine due to various
methodological limitations. First, many are cross-sectional, making it challenging to assess
the direction of the relationship. Second, most studies use data from small and specific
subpopulations (e.g., college students and patient groups) and thus it is unknown whether
results generalize to older adults or healthy populations. Third, many studies have not
adequately accounted for potential confounders (e.g., psychological distress, baseline
health). Fourth, among the few existing longitudinal studies, most have short follow-up
times (<1 year) and it cannot be determined whether the associations between purpose and
health behaviors persist over longer durations of time. Fifth, some studies used suboptimal
purpose assessments (e.g., measures that were 1-item or had subpar psychometric
properties).

We tested if higher baseline purpose in life was associated with a lower likelihood of
engaging in unhealthy behaviors over time, among people who reported meeting guidelines
for that given behavior at baseline. We selected five health behaviors (smoking, physical
activity, alcohol use, sleep, and body mass index (BMI))! because they reduce risk of
developing age-related chronic diseases.3! We identified relevant covariates based on past
research (e.g., demographics, baseline health), and also adjusted for depression because it
has been linked with lower purpose and unhealthy behaviors.

Study Population

We used data from the Health and Retirement Study (HRS). It began in 1992 and is an
ongoing nationally representative panel study of non-institutionalized U.S. adults aged >50
years (no upper age limit for inclusion), which surveys participants by phone every two
years. Starting in the 2006 wave, HRS staff visited a randomly-selected 50% of HRS
participants for an enhanced face-to-face (EFTF) interview. Further details about the HRS
(e.g., how the cohort was created) can be found elsewhere.32 The remaining 50% of
participants were assessed in the same way in 2008. After the EFTF interview, respondents
were given a self-administered psychosocial questionnaire that assessed sense of purpose;33
the response rate for this psychosocial questionnaire was 88% in 2006 and 84% in 2008.33
All respondents who completed the questionnaire were included in the analytic sample. To
increase our sample size and statistical power, we combined data from 2006/2008 and
considered those years as baseline for the current study, resulting in a final analytic sample
of 13,770 participants. Respondents who did not complete the psychosocial questionnaire,

Iwe recognize that health-behavior related outcomes is the phrase that would more precisely capture these five factors. However, we
call these five factors health behaviors throughout the manuscript to enhance our study’s readability.
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versus those who did, were more likely to be younger, female, non-White, and less educated.
However, absolute differences were small.

For our study outcomes, we considered five health behaviors. Up to five repeated
assessments of each health behavior were used over the eight-year follow-up period. Four
behaviors were assessed in the full sample every two years (t1;2006/2008; t,;2008/2010;
t3;2010/2012; t4;2012/2014; t5;2014/2016), while sleep was assessed every four years and
only in half the sample (t1;2006/2008; t3;2010/2012; t5;2014/2016). For each health
behavior, the analytic sample varied depending on how many people met recommended
guidelines for each health behavior at baseline. We summarized the number of people who
met recommended guidelines for each outcome at baseline in Table 2 and Table S1.

Because the study used de-identified, publicly available data, the Harvard T.H. Chan School
of Public Health Institutional Review Board considered it exempt from review.

Purpose in life.—Purpose was assessed at baseline (t1;2006/2008) and then at 4 year
intervals after baseline (t3;2010/2012 and t5;2014/2016), using the validated 7-item purpose
subscale of Ryff’’s Psychological Well-Being Scales.34 On a 6-point Likert scale,
respondents rated the degree to which they endorsed items like “I have a sense of direction
and purpose in my life.” Following HRS protocol, if respondents completed at least 5 of 7
items (96.9%), a purpose score was derived by calculating the mean of all items (Cronbach
a=0.74). Purpose scores were relatively stable over time with intraclass correlation
coefficients ranging from 0.55-0.61. We considered purpose as a standardized continuous
variable (mean=0, standard deviation=1). We also created quartiles based on the baseline
distribution of purpose scores in the analytic sample to examine possible non-linear
threshold effects.

Health behaviors.—All five health behaviors were self-reported. HRS assesses these
factors using measures similar to those used in other large-scale epidemiological cohorts.
When comparing the prevalence of each health behavior, by age group, in HRS with two
other nationally representative surveys of health (the National Health and Nutrition
Examination Survey [NHANES] and the National Health Interview Survey [NHIS]), there is
high concordance across all three cohorts for all behaviors.3> Additionally, some measures
have validated self-report assessments against objective assessments (e.g., self-reported
smoking vs. urinary cotinine—a biomarker of exposure to tobacco smoke) and shown high
concordance. 36

Participants were considered unhealthy for each of the health behaviors if they met
previously established criteria. The supplementary text provides further details about each
assessment. 1) Smoking Relapse. Smoking relapse (yes/no) was assessed by asking
participants, “Do you smoke cigarettes now?” We use the term smoking relapse because all
participants who began smoking over our study follow-up period were all prior smokers. 2)
Physical inactivity. Following prior research in HRS,37 participants were considered
physically inactive if they did not engage in vigorous physical activity (e.g., running,
swimming) =1x/week over the past 12 months. 3) Heavy alcohol use. Following National
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Institute on Alcohol Abuse and Alcoholism guidelines,38 non-heavy alcohol use was defined
as <14 drinks/week for men and <7 drinks/week for women. Participants not in this alcohol
consumption range were classified as heavy alcohol users. 4) Sleep Problems. Participants
completed the 4-item Jenkins Sleep Questionnaire, a validated screening instrument that
assesses sleep complaints and insomnia symptoms.39 Participants were considered unhealthy
if they reported =1 sleep problem. 5) Unhealthy BM/. Individuals self-reported weight and
height, and BMI was calculated as weight/height? (kg/m?). Based on growing evidence
demonstrating that having a moderately higher BMI is health protective for older adults,%0
anyone with a BMI of either <23 or >28 kg/m? was considered as having unhealthy BMI.

Covariates.—All covariates were self-reported at baseline and included
sociodemographics, health status, and depression. Sociodemographics were age
(continuous), sex, race/ethnicity (white, black, Hispanic, other), marital status (married, not
married), educational attainment (<high school, GED/high school diploma, =college
degree), total wealth (based on quintiles of the distribution), and health insurance (covered,
not covered). Health status was assessed by evaluating self-reported presence/absence of
having a doctor’s diagnosis for seven medical conditions: heart problems, stroke, cancer,
hypertension, diabetes, lung disease, and arthritis or rheumatism.*! Depression was assessed
using the modified (i.e., 8-item) and validated Center for Epidemiological Studies
Depression Scale (Cronbach a=0.80; >4 categorized as depressed).42

Statistical analysis

We used Cox proportional hazards models to evaluate associations between baseline purpose
in life with likelihood of subsequently engaging in unhealthy behaviors, among people who
reported meeting guidelines for that given behavior at baseline. We tested the proportional
hazards assumption by assessing the scaled Schoenfeld residuals and found the assumption
was valid (Table S2). For each health behavior, we considered three models. Model 1
included only age. Model 2 additionally added sex, race, marital status, health insurance,
and socioeconomic status (total wealth, education). Model 3 additionally added baseline
health status and depression. All analyses were conducted in R 3.4.1 (R Core Team (2017).
R Foundation for Statistical Computing, Vienna, Austria).

Additional Analyses—We conducted additional analyses. 1) To address concerns that
major chronic conditions might act as a confounder (i.e., leading to both lower sense of
purpose and higher likelihood of engaging in or developing unhealthy behaviors) we re-ran
the main models after removing anyone with cancer, heart disease, or stroke at baseline, an
even more conservative method of evaluating this potential concern, than our initial strategy
of adjusting for chronic conditions at baseline. 2) We evaluated alternate BMI and physical
inactivity cutpoints 3) To address concerns that healthy behaviors at baseline precede lower
levels of purpose, we used generalized estimating equations (GEE) and included each
baseline health behavior as the independent variable in separate models with 3 repeated
assessments of purpose (t1;2006/2008, t»;2010/2012, t3;2014/2016) as the dependent
variable. If initial levels of a health behavior influence subsequent levels of purpose, we
would expect to observe that meeting (versus not meeting) recommended levels of that

Prev Med. Author manuscript; available in PMC 2021 October 01.
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factor is associated with either a more rapid increase in purpose or a slower rate of decline in
purpose over time.

Missing Data—Among respondents in the final analytic sample, the overall item response
rate was 94.1%. Because missing data were distributed across variables, complete-case
analyses resulted in a loss of 52.8%-68.5% respondents depending on the outcome under
examination. Hence, we imputed all missing exposure, covariate, and outcome data using
multiple imputation by chained equations. We created 20 imputed datasets and combined
estimates from each using Rubin’s formula.*3 We chose the multiple imputation approach
because it provides valid estimates under weaker assumptions than other methods of
handling missing data (such as complete-case analysis) and also helps address potential bias
that is generated by attrition.#4-46

At baseline, the distribution of sociodemographic and health characteristics was generally
similar across levels of purpose with some notable differences (Table 1). For example, those
in the highest versus lowest purpose quartile were more educated (34.9% versus 16.7% with
a >college degree) and less likely to have depression (4.31% versus 27.1%). At baseline, the
overall prevalence of unhealthy behaviors in the HRS sample (n = 13,770) was 12.6% for
current smoking, 68.9% for physical inactivity, 8.85% for heavy alcohol use, 69.6% for
sleep problems, and 62.1% for unhealthy BMI (Table S1). Figure 1 displays the prevalence
of individuals who failed to meet the guidelines for each health behavior, at each wave, by
quartile of purpose.

In sociodemographic-adjusted Cox models (Table 2; Model 2) participants in the top versus
bottom quartile of purpose displayed 24% lower hazard of becoming physically inactive
(95% CI for HR:0.68-0.85), 33% lower hazard of developing sleep problems (95% C1:0.58-
0.79), and 22% lower hazard of developing unhealthy BMI (95% C1:0.69-0.87). Further
there was a marginal reduction in smoking relapse (HR=0.65, 95% CI:0.41-1.03) and no
association with heavy alcohol use (HR=1.02, 95% CI:0.81-1.29). Findings for physical
inactivity, sleep problems, and unhealthy BMI were maintained after further adjusting for
baseline health status and depression (Model 3).

Additional Analyses

When re-running the main models after excluding anyone with baseline cancer, heart
disease, or stroke, we observed the same pattern of findings, but associations were slightly
attenuated (Table S3). Models evaluating the alternate BMI cutpoint showed associations
with purpose only in age-adjusted models (Table S4). Models evaluating the alternate
physical inactivity cutpoint showed stronger associations (Table S4). We also used GEE
models and considered each baseline behavior separately in relation to subsequent levels of
purpose. We observed a main effect for each health behavior, except non-healthy alcohol
use, whereby engaging in healthy behaviors at baseline were associated with higher levels of
purpose (Table S5). However, results examining the interaction term between time and each
behavior suggested that rate of change in purpose over time did not depend on initial
behavior levels (i.e., we observed no evidence that engaging in healthy behaviors at baseline

Prev Med. Author manuscript; available in PMC 2021 October 01.
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(versus not) demonstrated a faster increase (or slower decline) in levels of purpose over time
(Table S5)).
Discussion

In a prospective and national sample of U.S. adults aged >50 initially engaging in healthy
behaviors, a higher baseline sense of purpose was associated with a lower likelihood of
developing physical inactivity, sleep problems, and unhealthy BMI over the eight-year
follow-up period. These associations persisted in models adjusting for sociodemographics,
baseline health status, and depression. Associations were not evident for smoking relapse or
heavy alcohol use. The baseline association between purpose and health behaviors
incorporates the lifelong forward association between purpose and health behaviors; by
removing anyone with suboptimal health behaviors at baseline, we essentially focused on
changes that occurred relatively later in life. We chose this analytically conservative
approach to reduce concerns about reverse causality. To further address such concerns, in
secondary analyses we removed anyone with major chronic conditions at baseline and
associations persisted. Moreover, we did not find evidence that rate of change in purpose
depended on health behaviors at baseline. These findings, along with cross-sectional
associations between purpose and each health behavior at baseline (where we observe that
progressively higher levels of purpose are associated with progressively healthier behaviors;
Table 1), suggests we are underestimating the effect of purpose on these health behaviors. It
is unclear why purpose showed associations with only certain behaviors. Some behaviors
might be less likely to change in older adults, thus we were unable to detect potential
associations. Further, if the true effect of purpose on smoking is small, it may be difficult to
detect associations without more cases.

We built upon past studies in this area by: 1) using a prospective design, 2) harnessing a
large, diverse, and national sample that is more generalizable to older adults, 3) adjusting for
key confounders, 4) and evaluating a longer follow-up time. In spite of methodological
differences, our results generally align with results from prior research considering purpose
in relation to physical activity,15:24:28.29 and sleep quality.15:20.26.27 Studies evaluating
purpose in relation to smoking have been mixed.12:20:47 Similar to our findings, past
prospective studies with larger samples generally observed no association, while past cross-
sectional studies observed the opposite. Our longitudinal results provide additional weight to
the growing evidence that no association exists between purpose and smoking relapse over
time. Interestingly, conceptually-related studies have observed that among users of illicit
substances, people with higher purpose display increased likelihood of recovering from
addiction.#® Little research has evaluated associations between purpose and alcohol
consumption or BMI.

Although mechanisms by which purpose influences physical inactivity, sleep problems, or
unhealthy BMI are not yet identified, mounting research shows that people with higher
(versus lower purpose) differ on numerous processes. For example, stress has been linked
with higher likelihood of sedentary behavior and worse sleep, and individuals experiencing
high stress sometimes cope by engaging in comfort eating. People with a higher (versus
lower purpose) generally perceive stressors as less stressful and emotionally recover from

Prev Med. Author manuscript; available in PMC 2021 October 01.
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negative stimuli more rapidly.#®-51 Thus, high purpose might disrupt the stress-unhealthy
behavior pathway. People with a higher sense of purpose also display a heightened ability to
curb impulsivity®2 and report higher self-efficacy.2? Thus, people with higher purpose might
avoid impulsively indulging in unhealthy behaviors (e.g., comfort eating) and instead deploy
their higher self-efficacy to engage in healthier behaviors even if they are not immediately
appealing (e.g., eating spinach, going to the gym). Further, adhering to healthy behaviors
requires the ability to make healthy choices consistently in the midst of competing options.
One recent study suggests that when confronted with competing decisions (e.g., should |
take the stairs or elevator?), people with higher purpose experience less neural conflict and
also increased receptivity to health advice.53 Thus, people with higher purpose might make
healthier behavioral decisions with more cognitive ease. These explanations are based on
theory and preliminary evidence, but future empirical work is needed to directly test these
mechanisms.

Limitations and Strengths

Our study has some limitations. Self-report bias is a possibility as both purpose and health
behaviors were self-reported. However, study participants were unaware of this study’s
hypotheses when completing the HRS survey and purpose was reported prior to each health
behavior measure. Prior work, however, has observed cross-sectional associations between
purpose with objectively measured sleep and physical activity in smaller samples.27:28
Additionally, studies comparing self-reported physical activity against doubly-labeled water
and accelerometers have shown that self-reported physical activity questionnaires are unable
to precisely indicate levels of physical activity, but are able to rank order participants by
level of physical activity—which provides crucial information.>* Another limitation was that
the sleep assessment did not specify a time frame; thus, we were unable to determine if sleep
problems were chronic or acute. Confounding by unmeasured third variables and reverse
causality are also possibilities. However, findings were maintained after taking a number of
strategies to reduce this concern, including: 1) careful control for sociodemographics,
baseline health status, and depression; 2) removing anyone with suboptimal health behaviors
at baseline; 3) removing anyone with major chronic conditions at baseline. We did not find
that engaging in any health behavior at baseline predicted changes in purpose over time.

Additional limitations include lack of diet assessment in our sample. Also, a complete
history of participants’ engagement in each health behavior was not available; thus, it
remains unclear whether people were relapsing into a given behavior or initiating the
unhealthy behavior for the first time. Future research should examine the potential
differences in the relationship between purpose and the initiation, cessation, and
maintenance of specific health behaviors over time, as each of these behavioral processes
might be influenced by different dynamics. The study was conducted among older adults
who tend to experience more social- (e.g., death of parents and spouses) physical- (e.g.,
declines functioning), and role-related losses (e.g., job loss) relative to younger adults.
Because these events might impact levels of purpose future research may want to consider
whether and how changes in purpose influence health behaviors. Because we restricted our
sample at baseline to people who met recommended guidelines for a given behavior, our
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results likely generalize to only adults who are able to maintain healthy behaviors into older
adulthood.

Our study has considerable strengths including the use of a large, diverse, prospective, and
national sample of U.S. adults aged >50. The exposure was assessed using a well-validated
measure. The prospective nature of the data mitigates concerns about retrospective reporting
bias or reverse causality, and several analyses were conducted to further reduce these
concerns.

As the number of older adults in our society rapidly increases, a comprehensive and
multidisciplinary effort is needed to meet the unique demands of an older population. We
need both policy and intervention targets that can alter well-being and behavioral health at
the population- and individual-levels. Early randomized controlled trials, ranging from
volunteering to cognitive behavioral therapy in groups, preliminarily suggest that a sense of
purpose can be enhanced.5-10 Results from this study suggest that a higher sense of purpose
is associated with maintenance of some health behaviors; future experimental research might
provide even stronger tests of this hypothesis. With additional work, policies and
interventions aiming to enhance purpose might be a novel way of simultaneously enhancing
the psychological, behavioral, and physical health of our rapidly aging population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements:

We would like to acknowledge and thank the Health and Retirement Study, which is conducted by the Institute for
Social Research at the University of Michigan, with grants from the National Institute on Aging (U01AG09740)
and the Social Security Administration.

Grants / Financial Support: This work was supported by a grant from the NIH (NIA: K99AG055696)

References

1. Suzman R, Beard JR, Boerma T, Chatterji S. Health in an ageing world—what do we know? Lancet
2015;385:484-86. [PubMed: 25468156]

2. Salomon JA, Wang H, Freeman MK, et al. Healthy life expectancy for 187 countries, 1990-2010: a
systematic analysis for the Global Burden Disease Study 2010. Lancet 2012;380:2144-62.
[PubMed: 23245606]

3. King DE, Matheson E, Chirina S, Shankar A, Broman-Fulks J. The status of baby boomers’ health
in the United States: the healthiest generation? JAMA Intern Med 2013;173:385-6. [PubMed:
23381505]

4. Seligman MEP. Positive health. Appl Psychol Int Rev 2008;57:3-18.

5. Kubzansky L, Huffman JC, Boehm JK, Hernandez R, Kim ES, Koga HK, et al. Positive
psychological well-being and cardiovascular health promotion. J Am Coll Cardiol 2018;72:1382—
96. [PubMed: 30213332]

6. Ryff CD. Psychological well-being revisited: advances in the science and practice of eudaimonia.
Psychother Psychosom 2014;83:10-28. [PubMed: 24281296]

Prev Med. Author manuscript; available in PMC 2021 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kim et al.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 10

. Breitbart W, Rosenfeld B, Pessin H, Applebaum A, Kulikowski J, Lichtenthal WG. Meaning-

centered group psychotherapy: an effective intervention for improving psychological well-being in
patients with advanced cancer. J Clin Oncol 2015;33:749-54. [PubMed: 25646186]

. Friedman EM, Ruini C, Foy R, Jaros L, Sampson H, Ryff CD. Lighten UP! A community-based

group intervention to promote psychological well-being in older adults. Aging Ment Health.
2015;1-7. [PubMed: 25398077]

. Holland JM, Chong G, Currier JM, O’Hara R, Gallagher-Thompson D. Does cognitive behavioral

therapy promote meaning-making? A preliminary test in the context of geriatric depression. Psychol
Psychother 2015;88:120-124. [PubMed: 24839175]

Klein N Prosocial behavior increases perceptions of meaning in life. J Posit Psychol 2017;12:354—
61.

Steger MF, Frazier P, Oishi S, Kaler M. The meaning in life questionnaire: assessing the presence
of and search for meaning in life. J Couns Psychol 2006;53:80-93.

McKnight PE, Kashdan TB. Purpose in life as a system that creates and sustains health and well-
being: an integrative, testable theory. Rev Gen Psychol 2009;13:242-51.

Frankl VE. Man’s search for meaning. Boston: Beacon Press; 2006.

Zilioli S, Slatcher RB, Ong AD, Gruenewald TL. Purpose in life predicts allostatic load ten years
later. J Psychosom Res. 2015;79:451-7. [PubMed: 26526322]

Steptoe A, Fancourt D. Leading a meaningful life at older ages and its relationship with social
engagement, prosperity, health, biology, and time use. Proc Natl Acad Sci 2019;116:1207-12.
[PubMed: 30617082]

Hafez D, Heisler M, Choi H, Ankuda CK, Winkelman T, Kullgren JT. Association between
purpose in life and glucose control among older adults. Ann Behav Med 2018;52:309-18.
[PubMed: 30084896]

Kim ES, Sun JK, Park N, Peterson C. Purpose in life and reduced incidence of stroke in older
adults: the health and retirement study. J Psychosom Res 2013;74:427-32. [PubMed: 23597331]
Cohen R, Bavishi C, Rozanski A. Purpose in life and its relationship to all-cause mortality and
cardiovascular events: a meta-analysis. Psychosom Med 2016;78:122-33. [PubMed: 26630073]
Kim ES, Kawachi I, Chen Y, Kubzansky LD. Association between purpose in life and objective
measures of physical function in older adults. JAMA Psychiatry. 2017;74:1039-45. [PubMed:
28813554]

Chen'Y, Kim ES, Koh HK, Frazier AL, VanderWeele TJ. Sense of mission and subsequent health
and well-being among young adults: an outcome-wide analysis. Am J Epidemiol 2019;188:664—
73. [PubMed: 30649174]

Kim ES, Delaney SW, Kubzansky LD. Sense of purpose in life and cardiovascular disease:
underlying mechanisms and future directions. Curr Cardiol Rep In Press.

Boyle PA, Buchman AS, Barnes LL, Bennett DA. Effect of a purpose in life on risk of incident
Alzheimer disease and mild cognitive impairment in community-dwelling older persons. Arch Gen
Psychiatry. 2010;67:304-10. [PubMed: 20194831]

Alimujiang A, Wiensch A, Boss J, Fleischer NL, Mondul AM, McLean K, et al. Association
between life purpose and mortality among US adults older than 50 years. JAMA Netw Open.
2019;2:€194270. [PubMed: 31125099]

Hill PL, Edmonds GW, Hampson SE. A purposeful lifestyle is a healthful lifestyle: linking sense of
purpose to self-rated health through multiple health behaviors. J Health Psychol 2017; 24:1392—
400. [PubMed: 28810459]

Kim ES, Strecher VJ, Ryff CD. Purpose in life and use of preventive health care services. Proc Natl
Acad Sci 2014;111:16331-6. [PubMed: 25368165]

Kim ES, Hershner SD, Strecher VJ. Purpose in life and incidence of sleep disturbances. J Behav
Med 2015;38:590-7. [PubMed: 25822118]

Phelan CH, Love GD, Ryff CD, Brown RL, Heidrich SM. Psychosocial predictors of changing
sleep patterns in aging women: a multiple pathway approach. Psychol Aging 2010;25:858-66.
[PubMed: 20731498]

Hooker SA, Masters KS. Purpose in life is associated with physical activity measured by
accelerometer. J Health Psychol 2016;21:962—71. [PubMed: 25104777]

Prev Med. Author manuscript; available in PMC 2021 October 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kim et al.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

45.

46.

47.

48.

49.

Page 11

Rush CL, Hooker SA, Ross KM, Frers AK, Peters JC, Masters KS. Meaning in life is mediated by
self-efficacy in the prediction of physical activity. J Health Psychol In Press.

Rector JL, Christ SL, Friedman EM. Well-being and long-term physical activity participation in
midlife adults: a latent class analysis. Ann Behav Med 2019;53:53-64. [PubMed: 29878042]

Spring B, King AC, Pagoto SL, Van Horn L, Fisher JD. Fostering multiple healthy lifestyle
behaviors for primary prevention of cancer. Am Psychol 2015;70:75-90. [PubMed: 25730716]

Sonnega A, Faul JD, Ofstedal MB, Langa KM, Phillips JWR, Weir DR. Cohort profile: the Health
and Retirement Study (HRS). Int J Epidemiol 2014;43:576-585. [PubMed: 24671021]

Smith J, Fisher G, Ryan L, et al. Psychosocial and lifestyle questionnaire 2006—2010:
documentation report. Ann Arbor, MI: University of Michigan Institute for Social Research https://
hrs.isr.umich.edu/sites/default/files/biblio/HRS2006-2010SAQdoc.pdf. Published February 2013.
Accessed June 9, 2019.

Ryff CD, Keyes CLM. The structure of psychological well-being revisited. J Pers Soc Psychol
1995;69:719-27. [PubMed: 7473027]

Jenkins KR, Ofstedal MB, Weir D. Documentation of health behaviors and risk factors measured in
the Health and Retirement Study (HRS/AHEAD). Ann Arbor, MI: University of Michigan
Institute for Social Research http://hrsonline.isr.umich.edu/sitedocs/userg/dr-010.pdf. Published
February 2008. Accessed June 9, 2019.

Wong SL, Shields M, Leatherdale S, Malaison E, Hammond D. Assessment of validity of self-
reported smoking status. Health Rep 2012;23:47-53. [PubMed: 22590805]

Nandi A, Glymour MM, Subramanian SV. Association among socioeconomic status, health
behaviors, and all-cause mortality in the United States. Epidemiol 2014;25:170-7.

National Institute on Alcohol Abuse and Alcoholism (NIAAA). Drinking levels defined. https://
www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking.
Accessed March 31, 2019.

Jenkins CD, Stanton BA, Niemcryk SJ, Rose RM. A scale for the estimation of sleep problems in
clinical research. J Clin Epidemiol 1988;41:313-21. [PubMed: 3351539]

Jiang M, Zou Y, Xin Q, et al. Dose-response relationship between body mass index and risks of all-
cause mortality and disability among the elderly: a systematic review and meta-analysis. Clin Nutr
2019;38:1511-23. [PubMed: 30082166]

Fisher GG, Faul JD, Weir DR, Wallace RB. Documentation of chronic disease measures in the
Health and Retirement Study (HRS/AHEAD). Ann Arbor, MI: University of Michigan Institute for
Social Research http://hrsonline.isr.umich.edu/sitedocs/userg/dr-009.pdf. Published February 10,
2005. Accessed June 9, 2019.

Wallace RB, Herzog AR, Ofstedal MB, Steffick D, Fonda S, Langa K. HRS/AHEAD
Documentation of affective functioning measures in the Health and Retirement Study. Ann Arbor,
MI: University of Michigan Institute for Social Research http://hrsonline.isr.umich.edu/sitedocs/
userg/dr-005.pdf. Published 2000. Accessed June 3, 2019.

Little RJA, Rubin DB. Statistical Analysis with Missing Data. Hoboken, NJ: Wiley; 2002:
Asendorpf JB, Schoot R, Denissen JJA, Hutteman R. Reducing bias due to systematic attrition in
longitudinal studies: the benefits of multiple imputation. Int J Behav Dev 2014;38:453-60.
Rawlings AM, Sang Y, Sharrett AR, et al. Multiple imputation of cognitive performance as a
repeatedly measured outcome. Eur J Epidemiol 2016;32:55-66. [PubMed: 27619926]

van Ginkel JR, Linting M, Rippe RCA, van der Voort A. Rebutting existing misconceptions about
multiple imputation as a method for handling missing data. J Pers Assess. 2019;18:1-12.
Morimoto Y, Yamasaki S, Ando S, Koike S, Fujikawa S, Kanata S, et al. Purpose in life and
tobacco use among community-dwelling mothers of early adolescents. BMJ Open.
2018;8:e020586.

Martin RA, MacKinnon S, Johnson J, Rohsenow DJ. Purpose in life predicts treatment outcome
among adult cocaine abusers in treatment. J Subst Abuse Treat 2011;40:183-8. [PubMed:
21129893]

Schaefer SM, Morozink Boylan J, van Reekum CM, Lapate RC, Norris CJ, Ryff CD, et al. Purpose
in life predicts better emotional recovery from negative stimuli. PLoS ONE. 2013;8:e80329.
[PubMed: 24236176]

Prev Med. Author manuscript; available in PMC 2021 October 01.


https://hrs.isr.umich.edu/sites/default/files/biblio/HRS2006-2010SAQdoc.pdf
https://hrs.isr.umich.edu/sites/default/files/biblio/HRS2006-2010SAQdoc.pdf
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-010.pdf
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/moderate-binge-drinking
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-009.pdf
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-005.pdf
http://hrsonline.isr.umich.edu/sitedocs/userg/dr-005.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kim et al.

50.

51.

52.

53.

54.

Page 12

Fogelman N, Canli T. ‘Purpose in life’ as a psychosocial resource in healthy aging: an examination
of cortisol baseline levels and response to the Trier Social Stress Test. Aging Mech Dis
2015;1:15006.

Hill PL, Sin NL, Turiano NA, Burrow AL, Almeida DM. Sense of purpose moderates the
associations between daily stressors and daily well-being. Ann Behav Med 2018;52:724-9.
[PubMed: 30010709]

Burrow AL, Spreng RN. Waiting with purpose: a reliable but small association between purpose in
life and impulsivity. Personal Individ Differ 2016;90:187-9.

Kang Y, Strecher VJ, Kim ES, Falk EB. Purpose in life and conflict-related neural responses during
health decision making. Health Psychol 2019;38:545-52 [PubMed: 31008647]

Matthews CE, Keadle SK, Moore SC, et al. Measurement of active and sedentary behavior in
context of large epidemiologic studies. Med Sci Sports Exerc 2018;50:266—276. [PubMed:
28930863]

Prev Med. Author manuscript; available in PMC 2021 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kim et al.

Page 13

Highlights
Pathways underlying the purpose-physical health association remain unclear

We evaluated associations between purpose in life and several health
behaviors

We tested this hypothesis in a large and prospective cohort of adults aged >50

Higher purpose was associated with lower risk of becoming physically
inactive

And also lower risk of developing sleep problems and unhealthy BMI
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