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Abstract 

The well-established inverse relation between purpose in life and mortality risk is 

widely interpreted in the literature as evidence that higher purpose causes greater 

longevity. This study assesses the role of baseline health in linking purpose and 

longevity. Based on a prospective cohort sample of 5,953 US adults aged ≥ 50 drawn 

from the Health and Retirement Study (2006–2018), we replicate a recent high-

quality study that documents the correlation between purpose and longevity and then 

examine the sensitivity of the results to varying the amount of baseline health mea-

surement error and limiting the sample to individuals with more homogeneous levels 

of baseline health. The relation between life purpose and longevity strongly attenu-

ates when using more robust measures of baseline health and excluding individuals 

who are already seriously ill. For instance, in a model that uses the coarse measures 

of baseline health typically used in this literature, individuals with low purpose exhibit 

a hazard ratio for the subsequent 4-year period of 2.59 (95% CI = 1.43, 4.68). Once 

adjusting for more robust objective measures of baseline health, the hazard ratio 

falls to 1.77 (95% CI = 0.97, 3.22). After adjusting for objective measures of baseline 

health and excluding already ill individuals, the associated hazard ratio falls to 1.20 

(95% CI = 0.66, 2.20) for survival over years 5–8 and 0.75 (95% CI = 0.42, 1.32) for 

survival over years 9–12. The results suggest that baseline health confounding or 

mediation explains much of the apparent relation between life purpose and longevity, 

and that the strong associations reported in the literature may largely reflect inad-

equate measurement of baseline health rather than a causal effect of purpose on 

longevity.

Introduction

Purpose in life—the perception that one’s life has meaning, direction, and goals—is 
a psychological dimension of wellbeing typically measured via the Ryff and Keyes 
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7-question instrument [1]. Longevity, measured here as all-cause mortality over a 
12-year follow-up period, represents the most fundamental health outcome of inter-
est. Physical health—including chronic conditions, functional limitations, and objec-
tive measures such as lung function and grip strength—is both a determinant of 
longevity and a potential source of confounding in studies of psychological predictors 
of mortality. Purpose, longevity, and health are deeply intertwined: physical health 
directly affects longevity, physical health shapes psychological states including one’s 
sense of purpose, and purpose may influence biological processes or health behav-
iors that affect longevity. Understanding the nature of these interrelationships has 
significant implications for public health—if life purpose causally improves longevity, it 
represents a potentially important and low-cost lever for intervention.

Motivated by the potential public health implications of a causal purpose-longevity 
relation, previous work documents a remarkably strong association between life 
purpose and longevity [2–19]. A 2016 meta-analysis, for instance, reports that higher 
purpose is associated with a relative risk of 0.83 for all-cause mortality (p < 0.001) 
[20]. The purpose-longevity association might arise, however, because (i) high 
purpose causes lower future mortality risk, or (ii) a decline in baseline health (that, 
by definition, causes higher mortality risk) either confounds the purpose-longevity 
relation by causing individuals to respond more negatively to questions about pur-
pose (e.g., “I enjoy making plans for the future and working to make them a reality”) 
or mediates it by serving as the pathway through which purpose affects longevity. 
Inconsistent with the confounding or mediation explanations, the literature concludes 
that purpose has a strong independent effect on longevity beyond baseline health. 
That is, baseline health confounding or mediation appears to play little role in explain-
ing the purpose-mortality association, as extant work finds purpose predicts longevity 
after controlling for “baseline health,” “baseline physical health,” and “medical sta-
tus…and health behaviors” [2,4,8]. For example, a recent study estimates that a two 
standard deviation shift in purpose is associated with more than 8 years of additional 
life and that this relation is “… substantially unchanged …” when adjusting for “… 
health behaviors, activity limitations, and health conditions …” [18].

A concern with the interpretation that purpose causes longevity beyond baseline 
health, however, is that this conclusion only holds if baseline health is adequately 
measured. If baseline health is coarsely measured, the correlation between life 
purpose and longevity may arise because purpose proxies for additional varia-
tion in baseline health. That is, if baseline health either confounds or mediates the 
purpose-mortality relation, then mismeasurement in baseline health will inflate the 
purpose-longevity relation [21]. This study’s aim is to investigate the role of baseline 
health mismeasurement in driving the purpose-longevity association by adopting 
two standard approaches for dealing with a confounding variable: reducing baseline 
health measurement error and restricting the sample to individuals who begin with 
more homogeneous baseline health levels [21,22]. If, as the literature suggests, 
purpose predicts longevity when controlling for baseline health, then the hazard ratios 
associated with purpose should largely be invariant to variation in measurement error 
in baseline health or the exclusion of already ill individuals.
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Materials and methods

Study design

This study uses a prospective explanatory cohort design to examine the relation between 2006 life purpose, 2006 base-
line health, and all-cause mortality over the subsequent 12 years (2006–2018). This design follows a defined population 
forward in time to assess the effect of an exposure on an outcome while accounting for potential confounding variables 
[23]. A STROBE checklist is provided in the supporting information [S1 in S1 File].

Data source

The Health and Retirement Study (HRS) is a nationally representative biennial prospective cohort survey of individuals 
aged ≥ 50 and their spouses, conducted by the University of Michigan with funding from the National Institute on Aging. 
HRS methods and design are described elsewhere [24,25] and are available at https://hrs.isr.umich.edu/documentation/
survey-design. In 2006, HRS randomly selected half the participants for an enhanced face-to-face interview that included 
objective measures of physical health—including lung function and grip strength—and a leave-behind psychosocial ques-
tionnaire that assessed life purpose. We use the psychosocial sample weights that adjust for both core sample weights 
and psychosocial sample non-response [26].

The sample consists of 8,425 individuals who were eligible to complete the questionnaire of which 7,282 had life pur-
pose data. Inclusion criteria required participants to be aged ≥ 50, eligible for the 2006 leave-behind psychosocial ques-
tionnaire, and have non-zero psychosocial sample weights. Exclusion criteria included missing covariates, missing sample 
weights, or unavailable follow-up data. A total of 1,329 individuals were excluded due to missing covariates or weights, 
leaving an initial sample of 5,953 individuals for the 2006–2010 period. Another 132 and 302 respondents were lost due to 
missing follow-up data for the 2010–2014 and 2014–2018 periods, respectively. Detailed descriptions of the data clean-
ing process are provided in the supporting information [S2 Fig 1, S3 Table 1, S4 Table 2, and S5 Table 3 in S1 File]. The 
sample size for this study was determined by the HRS sampling design and the availability of complete data rather than 
a prospective power calculation, as is standard for secondary analyses of existing cohort data. Because this study uses 
deidentified publicly available information and HRS respondents provide informed written consent, it was exempted from 
University of Arizona’s Institutional Review Board (IRB) review.

Data collection

HRS data collection is conducted by trained interviewers who receive standardized training for both the core interviews 
and the enhanced face-to-face interviews. Data collection includes demographic data, health behaviors, self-reported 
health conditions, objective physical health measures (including lung function assessed via Mini-Wright Peak Flow Meter 
to measure peak expiratory flow in liters per minute and grip strength based on a “Smedley spring-type” hand dynamome-
ter), and psychosocial assessments including purpose in life. Full descriptions of all baseline health variables are provided 
in the supporting information [S6 in S1 File]. Mortality data are collected via next-of-kin exit interviews and a search of the 
National Death Index [27].

Exposures and outcomes

The primary exposure is life purpose measured at baseline (2006) assessed by the Ryff and Keyes 7-question measure 
(e.g., “I am an active person in carrying out the plans I set for myself”) on a six-point Likert scale [1]. Following HRS 
guidance, we reverse score the 4 negative statements and average scores over the statements for respondents who 
answer ≥ 4 statements [26]. Following Alimujiang et al. [2], respondents are partitioned into five groups by life purpose 
score (1.00–2.99, 3.00–3.99, 4.00–4.99, 5.00–5.99, and 6.0). Additional covariates include gender, age, education, race, 
marital status, and four health behaviors—smoking status, alcohol consumption, vigorous physical activities, and BMI. Full 
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variable construction details including raw HRS data names and sources are provided in supporting information S7 Table 
4 in S1 File. Descriptive statistics are provided in supporting information S8 Table 5 in S1 File.

The primary outcome is all-cause mortality over the 12-year follow-up period partitioned into three successive 4-year 
subperiods: years 1–4 (2006–2010), years 5–8 (2010–2014), and years 9–12 (2014–2018).

The key potential confounding variable is baseline physical health in 2006. The models we consider vary with respect to 
baseline health metrics. The first two baseline health measures are identical to those employed by Alimujiang et al. [2]—
an indicator for the presence of one or more of six chronic diseases (hypertension, diabetes, cancer, lung disease, heart 
disease, or stroke based on self-reported physician diagnosis) and a functional status score that ranges from 0 to 5 repre-
senting the number of activities of daily living with which the individual has some difficulty (walking across a room, bathing, 
eating, dressing, and getting in and out of bed). We consider five additional baseline health metrics. First, we replace the 
chronic disease indicator with indicators for each of the six chronic diseases as the hazard ratios vary dramatically across 
the conditions (S9 Table 6 in S1 File). Second, we construct a “broad limitations” metric as the first principal component 
from the four RAND-calculated functional limitations metrics based on whether respondents have some difficulty with 
Mobility, Large Muscles, Gross Motor Skills, and Fine Motor Skills (higher value implies greater physical limitations; see 
S10 Table 7 in S1 File) [28]. The first principal component, with eigenvalue 2.63, explains 66% of the total variation across 
the four functional limitation measures; all four indicators load positively on this component, with factor loadings ranging 
from 0.65 to 0.91. Third and fourth, we include age- and gender-adjusted lung function and grip strength. Fifth, we include 
respondents’ subjective self-rated health in 2006. We rescale functional limitations, broad limitations, lung function, grip 
strength, and self-rated health to z-scores for ease of comparison.

Definition of terms

Life purpose refers to the perception that one’s life has meaning, direction, and goals and is measured by the Ryff and 
Keyes 7-question measure (e.g., “I am an active person in carrying out the plans I set for myself”) on a six-point Likert 
scale where higher values indicate greater purpose [1].

Longevity is operationalized as survival time in months from the 2006 baseline interview, with all-cause mortality as the 
event of interest. Follow-up extends over a 12-year period from 2006 to 2018.

Baseline health refers to physical health status at the 2006 interview and includes both self-reported indicators (e.g., 
diagnosed with a chronic condition and functional limitations) and objective measures (e.g., lung function and grip 
strength). Baseline health is a potential confounder of the purpose-longevity association if poor health causes both higher 
mortality risk and more negative responses to purpose questions, and a potential mediator if purpose affects longevity 
through its effects on baseline physical health. Our prospective cohort study framework does not differentiate between 
these two explanations as both produce observationally equivalent patterns of attenuation; we address this issue in detail 
in the Discussion section.

Statistical analysis

We consider two standard approaches to evaluating baseline health as a potential confounder or mediator of the 
purpose-longevity relation. First, we estimate a series of four Cox proportional hazard models that vary the precision in 
baseline health measurement. Model 1 is identical to the model in Alimujiang et al. [2] except it excludes their two mea-
sures of baseline health—functional status and the chronic condition indicator. Model 2 is identical to the authors’ primary 
model, adding functional status and the chronic condition indicator to our Model 1. Model 3 makes two changes to Model 
2: replacing the chronic condition indicator with indicators for each of the six chronic conditions and adding broad limita-
tions, lung function, and grip strength as covariates. Model 4 adds the subjective measure of baseline health (self-rated 
health) to Model 3. For completeness, we also report results for Model 2, 3, and 4 without life purpose covariates to focus 
solely on the relation between health covariates and mortality [see S11-S13, Tables 8–10 in S1 File].
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Second, following previous work that demonstrates an early mortality exclusion is an effective method of reducing the 
bias when the confounding variable is baseline health, we exclude individuals who perish soon after baseline to remove 
both diagnosed and potentially subclinical undiagnosed individuals who are seriously ill at baseline, resulting in a more 
homogeneous baseline health sample [21,29]. We evaluate the proportional hazards assumption using two complemen-
tary approaches. First, for each of the four model specifications, we add an interaction term between continuous life pur-
pose score and the natural logarithm of elapsed time, estimated over the full 2006–2018 follow-up period (see S14 Table 
11 in S1 File). The interaction term is statistically significant (at the p < 0.001 level), confirming the proportional hazards 
assumption is violated as the association between purpose and longevity materially weakens over time regardless of the 
level of health adjustment. Second, we examine Schoenfeld residual plots for the baseline Model 2 specification for each 
of the three 4-year subperiods (see S15 Fig 2 in S1 File). The LOESS smoother shows a noticeable upward drift over the 
initial 4-year window (2006–2010), a continued upward trend at the beginning of the second 4-year window (2010–2014), 
and a relatively flat line in the final 4-year window (2014–2018). The pattern is consistent with baseline health confounding 
being strongest in the near term when individuals who are already ill (both diagnosed and undiagnosed) are most likely to 
die at elevated rates, and suggests the proportional hazards violation attenuates as the early mortality exclusion progres-
sively removes the most seriously ill individuals from the data and the sample becomes more homogeneous. Both tests 
therefore support the split-period design and are consistent with baseline health confounding being most severe in the 
near term. Thus, we estimate separate Cox models for three 4-year periods: years 1–4 (2006–2010), 5–8 (2010–2014), 
and 9–12 (2014–2018). All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC).

Results

Table 1 reports the results. Baseline health mismeasurement is reduced moving from Model 1 to Model 4. Results for the 
initial 4-year period (2006–2010, years 1–4), the subsequent 4-year period (2010–2014, years 5–8) which, by definition, is 
limited to individuals who survive the initial 4-year period, and final 4-year period (2014–2018, years 9–12) which is limited 
to individuals who survive at least 8 years post baseline, are reported, respectively, in the top, middle, and bottom portions 
of Table 1.

The patterns in Table 1—both across models and over horizons—are striking. First, for individuals in the lowest pur-
pose category, there is a monotonic decline in hazard ratios associated with purpose when baseline health mismeasure-
ment is mitigated (i.e., moving from Model 1 to Model 4) holding period constant, and over horizon holding model constant 
(moving from years 1−4 to years 5−8 to years 9−12). Second, the magnitude of the reduction is substantial. For instance, 
moving from Model 1 to Model 3, the magnitude of the effect size associated with the lowest purpose category falls 53% 
when examining survival in the first 4 years (i.e., ln(1.77)/ln(3.38)-1) and 68% for years 5−8 (i.e., ln(1.20)/ln(1.78)-1). 
Third, holding the model constant, the early mortality exclusion also results in a precipitous fall in the magnitude of the 
hazard ratio associated with low life purpose. For example, in Model 1, the magnitude of the low life purpose hazard ratio 
falls 53% (ln(1.78)/ln(3.38)-1) when simply limiting the sample to those who survive at least 4 years post baseline and falls 
more than 100% (i.e., the hazard ratio drops to < 1) when limiting the sample to those who survive at least 8 years post 
baseline.

Fourth, consistent with mismeasurement of baseline health, functional score predicts longevity only when excluding the 
more robust objective baseline health metrics. That is, functional score is statistically meaningful only in Model 2 for years 
1–4 (HR = 1.23; 95% CI = 1.16, 1.30) and 5–8 (HR = 1.18; 95% CI = 1.11, 1.25). Once incorporating broad limitations, lung 
function, and grip strength (i.e., Models 3 and 4), functional score is no longer meaningfully related to survival in years 1–4 
(HR = 0.99; 95% CI 0.90, 1.09) or years 5–8 (HR = 0.98; 95% CI = 0.89, 1.09). In contrast, broad limitations, lung function, 
and grip strength continue to meaningfully predict mortality risk. For instance, even after conditioning on survival for at 
least 4 years post baseline, higher broad limitations (HR = 1.23; 95% CI = 1.09, 1.39), lower lung function (HR = 0.77; 95% 
CI = 0.70, 0.84), and lower grip strength (HR = 0.85; 95% CI = 0.78, 0.93) all predict greater mortality risk in years 5–8.
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To better gauge the potential clinical relevance, we estimate absolute risk estimates for the typical woman and man 
in our data (see S16 Text 2 and S17 Fig 3 in S1 File). Consistent with the pattern in hazard ratios reported in Table 1, 
the difference in absolute risks is greatly attenuated when either including the additional health metrics or introducing 

Table 1.  HRs and 95% CIs of all-cause mortality.

Model 1 Model 2 Model 3 Model 4

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Period: 2006–2010 (years 1–4, n = 5,953 individuals and 600 deaths)

1.00-2.99 (lowest) 3.38 (1.88-6.07) 2.59 (1.43-4.68) 1.77 (0.97-3.22) 1.54 (0.85-2.82)

3.00-3.99 2.01 (1.17-3.44) 1.83 (1.06-3.13) 1.36 (0.79-2.34) 1.24 (0.72-2.14)

4.00-4.99 1.66 (0.97-2.83) 1.62 (0.95-2.76) 1.29 (0.75-2.21) 1.19 (0.70-2.04)

5.00-5.99 1.08 (0.62-1.88) 1.08 (0.62-1.88) 0.98 (0.56-1.70) 0.91 (0.52-1.59)

6.00 (reference) 1 1 1 1

Chronic disorders None Chronic Indicator Individual disorders Individual disorders

Functional score 1.23 (1.16-1.30) 0.99 (0.90-1.09) 1.00 (0.91-1.11)

Broad limitations 1.24 (1.09-1.41) 1.13 (0.99-1.30)

Lung function 0.76 (0.69-0.84) 0.78 (0.71-0.86)

Grip strength 0.82 (0.75-0.91) 0.83 (0.76-0.91)

Self-rated health 0.76 (0.68-0.85)

Period: 2010–2014 (years 5–8, n = 5,221 individuals and 702 deaths)

1.00-2.99 (lowest) 1.78 (0.99-3.21) 1.58 (0.87-2.86) 1.20 (0.66-2.20) 1.08 (0.59-1.98)

3.00-3.99 1.97 (1.22-3.20) 1.88 (1.16-3.05) 1.58 (0.97-2.57) 1.46 (0.89-2.37)

4.00-4.99 1.33 (0.82-2.16) 1.33 (0.82-2.15) 1.19 (0.73-1.93) 1.11 (0.69-1.81)

5.00-5.99 1.52 (0.94-2.47) 1.55 (0.95-2.51) 1.48 (0.91-2.41) 1.40 (0.86-2.28)

6.00 (reference) 1 1 1 1

Chronic disorders None Chronic Indicator Individual disorders Individual disorders

Functional score 1.18 (1.11-1.25) 0.98 (0.89-1.09) 1.00 (0.90-1.10)

Broad limitations 1.23 (1.09-1.39) 1.14 (1.00-1.29)

Lung function 0.77 (0.70-0.84) 0.77 (0.71-0.85)

Grip strength 0.85 (0.78-0.93) 0.86 (0.78-0.93)

Self-rated health 0.81 (0.73-0.90)

Period: 2014–2018 (years 9–12, n = 4,217 individuals and 756 deaths)

1.00-2.99 (lowest) 0.86 (0.49-1.50) 0.84 (0.48-1.48) 0.75 (0.42-1.32) 0.68 (0.38-1.20)

3.00-3.99 1.18 (0.80-1.73) 1.15 (0.78-1.69) 1.04 (0.71-1.54) 0.97 (0.66-1.43)

4.00-4.99 0.96 (0.66-1.40) 0.96 (0.66-1.40) 0.93 (0.64-1.36) 0.88 (0.60-1.28)

5.00-5.99 0.88 (0.60-1.29) 0.88 (0.60-1.30) 0.92 (0.63-1.35) 0.89 (0.60-1.31)

6.00 (reference) 1 1 1 1

Chronic disorders None Chronic Indicator Individual disorders Individual disorders

Functional score 1.08 (1.00-1.16) 0.97 (0.86-1.10) 0.99 (0.87-1.12)

Broad limitations 1.12 (0.97-1.28) 1.01 (0.87-1.17)

Lung function 0.81 (0.74-0.88) 0.82 (0.75-0.90)

Grip strength 0.87 (0.80-0.95) 0.87 (0.80-0.96)

Self-rated health 0.78 (0.70-0.87)

Note: Boldface indicates statistical significance (p < 0.05). Functional score, broad limitations, lung function, grip strength, and self-rated health are 
standardized. Additional covariates (in all models) include controls for age, sex, education, marital status, smoking status, frequency of vigorous physical 
activity, days/week consuming alcohol, and body mass index. All variables are measured at baseline (2006). HR, hazard ratio.

https://doi.org/10.1371/journal.pone.0349401.t001
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an early mortality exclusion. For instance, absent any health measures (Model 1), the difference in absolute risks for 
the typical woman in our sample over the first four years (years 1–4) in the lowest and highest life purpose categories is 
4.9% (7.1% for low purpose versus 2.2% for high purpose). The gap between the purpose groups, however, systemati-
cally declines as additional health metrics are added to the analysis. Moving from Model 1 to Model 4, for example, the 
gap falls from 4.9% to 1.1%. Further consistent with the results in Table 1, the patterns in absolute risk greatly attenuate 
once conditioning on surviving at least 4 or 8 years post baseline. For instance, once conditioning the sample to those 
that survive at least 4 years post-baseline, the point estimates suggest the typical woman in the lowest life purpose 
category has lower absolute risk than the typical woman in the second highest life purpose category (based on Models 
3 or 4).

We also examine the sensitivity of the baseline health estimates to the inclusion of purpose. Specifically, S11 Table 
8, S12 Table 9, and S13 Table 10 in S1 File report hazard ratios for the baseline health metrics for Models 2, 3, and 4, 
respectively, both with and without the life purpose covariates. Two findings are noteworthy. First, baseline health strongly 
and independently predicts longevity across all model specifications and time periods. For example, when excluding 
purpose from Model 3, lung function (HR = 0.76; 95% CI = 0.69, 0.83), grip strength (HR = 0.81; 95% CI = 0.74, 0.90), and 
broad limitations (HR = 1.27; 95% CI = 1.11, 1.44) all strongly predict mortality risk in years 1–4. Second, the baseline 
health metric hazard ratios are essentially unchanged whether or not life purpose is included in the model. For instance, 
the health metric coefficients in Model 3 shift by less than 0.01 in almost all cases across all three periods. The results 
confirm that although adding baseline health greatly attenuates the purpose-longevity association, adding purpose has 
essentially no effect on the health-longevity relation.

Our tests in Table 1 follow the approach in Alimujiang et al. [2], which uses life purpose categories rather than a con-
tinuous variable to avoid imposing a specific functional form on the relation between life purpose and mortality risk. In the 
supporting information [see S18, S19 in S1 File], we report results after replacing the purpose categorical variable with a 
continuous purpose variable. These tests lead to the same conclusions—the relation between purpose and longevity is 
greatly attenuated when better controlling for baseline health and when employing an early mortality exclusion.

Discussion

The purpose-mortality association systematically attenuates as measurement error in baseline health is reduced by (i) 
employing more robust measures of baseline health or (ii) excluding individuals who are already seriously ill. Importantly, 
the strategies we employ reduce, but do not eliminate, residual confounding. For example, because many seriously ill 
individuals survive for more than 4 or 8 years, the early mortality exclusion will not eliminate residual confounding. Simi-
larly, although moving from Model 1 to Model 4 reduces residual confounding, the more robust baseline health metrics still 
contain measurement error. For instance, even with our most extended model, the framework does not (a) differentiate 
testicular cancer (with a 5-year survival rate in excess of 90%) from pancreatic cancer (with a 5-year survival rate less 
than 10%), (b) differentiate stage I lung cancer (with 5-year survival rate greater than 80%) from stage IV lung cancer 
(with 5-year survival rate less than 25%), or (c) classify chronic kidney disease as a chronic condition (the 5-year survival 
rate for a person on dialysis is 35–40%). For instance, purpose will still capture differences in health between an indi-
vidual given a diagnosis with a 10% 5-year survival rate and an individual given a diagnosis with a 90% 5-year survival 
rate (assuming such diagnoses result in different answers to questions such as “I enjoy making plans for the future and 
working to make them a reality”) unless the difference in diagnoses are fully captured by broad limitations, lung function, 
grip strength, and self-rated health.

In short, if health impacts how respondents answer questions about purpose, then unless one can perfectly measure 
baseline health, residual confounding remains a potential issue. Thus, for example, an inclination to view the fact that, 
although the relation between the lowest purpose category and longevity is no longer statistically significant in Models 3 
(HR = 1.77; 95% CI = 0.97, 3.22) and 4 (HR = 1.54; 95% CI = 0.85, 2.82) when there is no early mortality exclusion (i.e., the 
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2006–2010 period), the point estimates have the predicted pattern and the confidence intervals are wide, must be tem-
pered with the knowledge that all 4 models still contain residual baseline health confounding.

Beyond the issue of residual confounding, our prospective cohort study framework does not differentiate baseline 
health confounding from baseline health mediation of the purpose-longevity relation, as both produce observationally 
identical patterns of attenuation [30]. An alternative interpretation is that baseline health mediates rather than confounds 
the relation between purpose and longevity. There are, however, three important considerations associated with the 
mediation interpretation. First, if baseline health mediates the relation, then any control for baseline health is an overad-
justment and resulting purpose hazard ratios underestimate the total effect size of purpose on longevity [31,32]. Thus, 
under the mediation interpretation, Model 1 purpose estimates are less biased than those in Models 2, 3, and 4, and 
Model 1 estimates are still too conservative if the remaining covariates (e.g., BMI) also capture baseline health (S20 Table 
13 in S1 File reports the hazard ratios associated with purpose excluding all control variables). Even if Model 1 estimates 
are too conservative, the magnitude of the life purpose causal effect is astounding under the mediation interpretation. For 
example, based on the Model 1 estimates (and as shown in S17 Fig 3 in S1 File), holding other factors constant, a man 
in the highest life purpose category exhibits an absolute mortality risk of 4.1% in years 1–4, while a man in the lowest life 
purpose category exhibits an absolute mortality risk triple (12.3%) that value.

Second, the mediation interpretation requires a reinterpretation of extant evidence—if baseline health fully mediates 
the purpose-longevity relation then, by definition, purpose does not predict longevity once controlling for baseline health 
as claimed in the literature. Moreover, if baseline health fully mediates the relation, then baseline health appears to be the 
causal channel. Thus, evidence to support other (e.g., future behavioral, biological, or stress-buffering) causal channels 
would require either (i) evidence that these variables mediate the purpose-longevity relation when perfectly (or at least 
better) controlling for baseline health (i.e., these factors are additional mediators), or (ii) evidence that these factors medi-
ate the purpose-baseline health-longevity relation (e.g., causation runs from purpose to baseline health to future behavior 
to longevity).

Third, an arguably more reasonable interpretation is that baseline health both confounds and mediates the purpose- 
longevity relation. That is, the relation between purpose and baseline health is bidirectional [8]—purpose causes better 
baseline health which leads to longer lives (i.e., baseline health mediates the purpose-longevity relation) and better base-
line health causes an individual to respond more favorably to questions about purpose (i.e., baseline health confounds the 
purpose-longevity relation). Because this is just a combination of the two explanations discussed above, this interpretation 
is also inconsistent with the literature’s conclusion that purpose predicts longevity after accounting for baseline health.

Perhaps more puzzling is that if the relation is bidirectional, it is so in a peculiar fashion as the evidence in Table 1 
suggests that, regardless of the extent of controlling for baseline health, the purpose categories are monotonically related 
to longevity only in the 4 years immediately following baseline. In contrast, the Model 3 lung function hazard ratio is 0.76 
(95% CI = 0.69, 0.84) for years 1–4, 0.77 (95% CI = 0.70, 0.84) for years 5–8, and 0.81 (95% CI = 0.74, 0.88) for years 
9–12. Thus, under the mediation explanation, however purpose affects baseline health, that portion of baseline health 
caused by purpose only predicts near-term longevity. For instance, if baseline health mediates the relation between pur-
pose and longevity because higher purpose is associated with the behavior of more frequent checkups, then the benefits 
of these more frequent checkups only appear in the short-term. Such an interpretation appears to contrast with evidence 
that the benefits of checkups primarily accrue over longer horizons [33].

Related, the early mortality exclusion may result in attenuation because purpose (either independently or through 
baseline health) has the strongest protective effects for individuals who do not survive at least 4 or 8 years post baseline. 
Nonetheless, the early mortality exclusion is a well-recognized method of controlling for baseline health in both the life 
purpose and broader literatures. Specifically, although several purpose-longevity studies [2,6,16] include a 1- or 2-year 
early mortality exclusion in their sensitivity analysis, extant work suggests that a substantially longer exclusion period is 
needed to better control for baseline health as most serious illnesses have survival rates beyond 1–2 years [34,35]. For 
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example, a recent meta-analysis [36] of the relation between BMI and mortality limited the sample to 189 studies that had 
a minimum of 5-year early mortality exclusion to minimize baseline health confounding and a recent study [21] investigat-
ing the relation between physical activity and longevity considers a 4-year early mortality exclusion.

We also consider a wide range of sensitivity tests that demonstrate the robustness of our conclusions including a 
detailed investigation of the role of multicollinearity (S21, S22, S23, S24, S25, and S26 in S1 File), updating only health 
or purpose (S27 and S28 in S1 File), updating both health and purpose (S27 and S29 in S1 File), estimating Model 2 for 
the sample that does not require the additional health variables (S30 in S1 File), adding the psychological status variables 
used in the Alimujiang [2] extended model (S31 in S1 File), comparing the relations over years 1–2 versus 3–4 (S32 and 
S33 in S1 File), partitioning the sample into those with and those without a chronic condition at baseline (S34, S35, and 
S36 in S1 File), partitioning the sample by respondent age (S34, S37, and S38 in S1 File), and using raw (rather than age- 
and gender-adjusted) lung function and grip strength (S39 in S1 File). As detailed in the supporting information, regardless 
of how we frame the test, the results uniformly support the hypothesis that the purpose-longevity relation is greatly attenu-
ated when minimizing measurement error in baseline health.

Our results demonstrate that the relation between purpose and longevity greatly attenuates when better capturing het-
erogeneity in baseline health, both through more robust baseline health measures and through an early mortality exclu-
sion. At the same time, because our study is based on the data, methodology, and structure of a single previous study [2], 
it shares that study’s limitations. It is possible that alternative research designs or data may find evidence that purpose 
predicts longevity even when better controlling for baseline health. That is, the “absence of evidence is not evidence of 
absence” [37]. Nonetheless, given only coarse metrics of baseline health have been used in this literature, to claim a 
causal relation beyond that captured by baseline health, future work would need to demonstrate that the relation persists 
when better controlling for baseline health [20].

Conclusions

Our evidence suggests the well-documented association between purpose and longevity arises from either (i) residual 
baseline health confounding, (ii) baseline health fully (or nearly fully) mediating the purpose-longevity relation, or (iii) some 
combination of (i) and (ii). All three interpretations are inconsistent with the widely held view that purpose causes longevity 
when controlling for baseline health.

The literature’s consensus that life purpose causes longevity appears to be so strong that recent reviews not only pro-
pose that future work should focus on understanding how purpose causes longevity (i.e., through behavioral, biological, 
and stress-buffering channels) rather than if purpose causes longevity, but also advise practicing health care professionals 
to focus on purpose to mitigate their patients’ mortality risk [5,7,8,38–43]. Moreover, governments and non-profit organi-
zations are investing in life purpose intervention programs based on the perceived causal relation between purpose levels 
and subsequent morbidity. For instance, based on the interpretation in the extant literature, the American Heart Associa-
tion identifies purpose (and well-being) as a new “Noteworthy” focus of their 2030 Impact Goals. Thus, understanding the 
causal relation between purpose, baseline health, and longevity is critical as, at best, this guidance is premature. At worst, 
if these findings replicate across other datasets and research designs, resources are being poorly allocated, and life pur-
pose interventions provide potentially false guidance to patients, health care professionals, and those who influence public 
policy.

Supporting information

S1 File. S1 STROBE checklist. S2 Fig 1. Data cleaning flowchart. S3 Table 1. Censored and death 2006–2010. S4 
Table 2. Censored and death 2010–2014. S5 Table 3. Censored and death 2014–2018. S6 Text 1. Baseline health 
variable construction. S7 Table 4. Variable definitions and sources. S8 Table 5. Descriptive characteristics of 2006 HRS 
participants. S9 Table 6. Hazard ratios for individual chronic diseases from Model 3. S10 Table 7. Factor loadings for 
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broad limitations measure. S11 Table 8. Model 2 sensitivity of baseline health to inclusion of purpose. S12 Table 9. Model 
3 sensitivity of baseline health to inclusion of purpose. S13 Table 10. Model 4 sensitivity of baseline health to inclusion 
of purpose. S14 Table 11. Constant proportionality tests. S15 Fig 2. Schoenfeld residual plots for life purpose score. 
S16 Text 2. Absolute risks. S17 Fig 3. Absolute risks for life purpose. S18 Text 3. Continuous life purpose. S19 Table 
12. Continuous life purpose and mortality. S20 Table 13. Purpose and mortality (no covariates). S21 Text 4. The role 
of multicollinearity. S22 Table 14. Models 6–9 (adding health metrics one at a time). S23 Table 15. Standard errors for 
purpose (Models 0–9). S24 Table 16. Variance inflation factors (Models 0–9). S25 Table 17. Variance inflation factors for 
individual purpose categories. S26 Table 18. Variance inflation factors for purpose. S27 Text 5. Updating purpose and/or 
health. S28 Table 19. Model 3 updated purpose or updated baseline health. S29 Table 20. Models 1 and 3 with updated 
purpose and baseline health. S30 Table 21. Model 2 (includes participants without additional health metrics). S31 Table 
22. Model 5—Adding psychological status variables to Model 4. S32 Text 6. Mortality in years 1–2 and 3–4. S33 Table 
23. Life purpose and mortality (years 1–2 versus 3–4). S34 Text 7. Analysis by chronic condition and age. S35 Table 24. 
Models 1 and 3 for those with and without chronic condition. S36 Table 25. Models 1 and 3 (continuous purpose) for those 
with and without chronic condition. S37 Table 26. Models 1 and 3 for young (<75) and old (≥75). S38 Table 27. Models 1 
and 3 (continuous purpose) for young (<75) and old (≥75). S39 Table 28. Models 3 and 4 based on raw lung function and 
grip strength. S40 References.
(ZIP)

Acknowledgments

RS and HT contributed equally to this work.

Author contributions

Conceptualization: Richard Sias, Harry Turtle.

Data curation: Richard Sias, Harry Turtle.

Formal analysis: Richard Sias, Harry Turtle.

Investigation: Richard Sias, Harry Turtle.

Methodology: Richard Sias, Harry Turtle.

Project administration: Richard Sias, Harry Turtle.

Resources: Richard Sias, Harry Turtle.

Software: Richard Sias, Harry Turtle.

Validation: Richard Sias, Harry Turtle.

Writing – original draft: Richard Sias, Harry Turtle.

Writing – review & editing: Richard Sias, Harry Turtle.

References
	1.	 Ryff CD, Keyes CL. The structure of psychological well-being revisited. J Pers Soc Psychol. 1995;69(4):719–27. https://doi.org/10.1037//0022-

3514.69.4.719 PMID: 7473027

	2.	 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(5):e194270. https://doi.org/10.1001/jamanetworkopen.2019.4270 PMID: 31125099

	3.	 Gruenewald TL, Karlamangla AS, Greendale GA, Singer BH, Seeman TE. Feelings of usefulness to others, disability, and mortality in older adults: 
The Macarthur study of successful aging. J Gerontol Ser B. 2007;62(1):28–37. https://doi.org/10.1093/geronb/62.1.P28

	4.	 Shiba K, Kubzansky LD, Williams DR, VanderWeele TJ, Kim ES. Associations Between Purpose in Life and Mortality by SES. Am J Prev Med. 
2021;61(2):e53–61. https://doi.org/10.1016/j.amepre.2021.02.011 PMID: 34020851

https://doi.org/10.1037//0022-3514.69.4.719
https://doi.org/10.1037//0022-3514.69.4.719
http://www.ncbi.nlm.nih.gov/pubmed/7473027
https://doi.org/10.1001/jamanetworkopen.2019.4270
http://www.ncbi.nlm.nih.gov/pubmed/31125099
https://doi.org/10.1093/geronb/62.1.P28
https://doi.org/10.1016/j.amepre.2021.02.011
http://www.ncbi.nlm.nih.gov/pubmed/34020851


PLOS One | https://doi.org/10.1371/journal.pone.0349401  May 21, 2026 11 / 12

	 5.	 Boehm JK. Positive psychological well-being and cardiovascular disease: Exploring mechanistic and developmental pathways. Soc Personal Psy-
chol Compass. 2021;15(6):e12599. https://doi.org/10.1111/spc3.12599 PMID: 35860033

	 6.	 Boyle PA, Barnes LL, Buchman AS, Bennett DA. Purpose in life is associated with mortality among community-dwelling older persons. Psychosom 
Med. 2009;71(5):574–9. https://doi.org/10.1097/PSY.0b013e3181a5a7c0 PMID: 19414613

	 7.	 Kubzansky LD, Huffman JC, Boehm JK, Hernandez R, Kim ES, Koga HK, et al. Positive psychological well-being and cardiovascular disease. J 
Am Coll Cardiol. 2018;72(12):1382–96. https://doi.org/10.1016/j.jacc.2018.07.042

	 8.	 Trudel-Fitzgerald C, Kubzansky LD, VanderWeele TJ. A review of psychological well-being and mortality risk: Are all dimensions of  
psychological well-being equal?. Measuring Well-Being. New York: Oxford University Press. 2021. https://doi.org/10.1093/
oso/9780197512531.003.0006

	 9.	 Hill PL, Weston SJ. Evaluating eight-year trajectories for sense of purpose in the health and retirement study. Aging Ment Health. 2019;23(2):233–
7. https://doi.org/10.1080/13607863.2017.1399344 PMID: 29212348

	10.	 Hill PL, Turiano NA. Purpose in life as a predictor of mortality across adulthood. Psychol Sci. 2014;25(7):1482–6. https://doi.
org/10.1177/0956797614531799 PMID: 24815612

	11.	 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 Psy-
chosom Res. 2013;74(5):427–32. https://doi.org/10.1016/j.jpsychores.2013.01.013 PMID: 23597331

	12.	 Kim ES, Sun JK, Park N, Kubzansky LD, Peterson C. Purpose in life and reduced risk of myocardial infarction among older U.S. adults with coro-
nary heart disease: A two-year follow-up. J Behav Med. 2013;36(2):124–33. https://doi.org/10.1007/s10865-012-9406-4

	13.	 Krause N. Meaning in life and mortality. J Gerontol B Psychol Sci Soc Sci. 2009;64(4):517–27. https://doi.org/10.1093/geronb/gbp047 PMID: 
19515991

	14.	 Nakanishi N, Fukuda H, Tatara K. Changes in psychosocial conditions and eventual mortality in community-residing elderly people. J Epidemiol. 
2003;13(2):72–9. https://doi.org/10.2188/jea.13.72 PMID: 12675115

	15.	 Okamoto K, Tanaka Y. Subjective usefulness and 6-year mortality risks among elderly persons in Japan. J Gerontol B Psychol Sci Soc Sci. 
2004;59(5):P246-9. https://doi.org/10.1093/geronb/59.5.p246 PMID: 15358797

	16.	 Sone T, Nakaya N, Ohmori K, Shimazu T, Higashiguchi M, Kakizaki M, et al. Sense of life worth living (ikigai) and mortality in Japan: Ohsaki Study. 
Psychosom Med. 2008;70(6):709–15. https://doi.org/10.1097/PSY.0b013e31817e7e64 PMID: 18596247

	17.	 Tanno K, Sakata K, Ohsawa M, Onoda T, Itai K, Yaegashi Y, et al. Associations of ikigai as a positive psychological factor with all-cause mortality 
and cause-specific mortality among middle-aged and elderly Japanese people: findings from the Japan Collaborative Cohort Study. J Psychosom 
Res. 2009;67(1):67–75. https://doi.org/10.1016/j.jpsychores.2008.10.018 PMID: 19539820

	18.	 Boylan JM, Tompkins JL, Krueger PM. Psychological well-being, education, and mortality. Health Psychol. 2022;41(3):225–34. https://doi.
org/10.1037/hea0001159 PMID: 35157480

	19.	 Koizumi M, Ito H, Kaneko Y, Motohashi Y. Effect of having a sense of purpose in life on the risk of death from cardiovascular diseases. J Epidemiol. 
2008;18(5):191–6. https://doi.org/10.2188/jea.je2007388 PMID: 18753736

	20.	 Cohen R, Bavishi C, Rozanski A. Purpose in Life and Its Relationship to All-Cause Mortality and Cardiovascular Events: A Meta-Analysis. Psycho-
som Med. 2016;78(2):122–33. https://doi.org/10.1097/PSY.0000000000000274 PMID: 26630073

	21.	 Strain T, Wijndaele K, Sharp SJ, Dempsey PC, Wareham N, Brage S. Impact of follow-up time and analytical approaches to account for reverse 
causality on the association between physical activity and health outcomes in UK Biobank. International Journal of Epidemiology. 2020;49(1):162–
72. https://doi.org/10.1093/ije/dyz212

	22.	 McGrath LJ, Ellis AR, Brookhart MA. Controlling Time-Dependent Confounding by Health Status and Frailty: Restriction Versus Statistical Adjust-
ment. Am J Epidemiol. 2015;182(1):17–25. https://doi.org/10.1093/aje/kwu485 PMID: 25868551

	23.	 Schooling CM, Jones HE. Clarifying questions about “risk factors”: predictors versus explanation. Emerg Themes Epidemiol. 2018;15:10. https://
doi.org/10.1186/s12982-018-0080-z PMID: 30116285

	24.	 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(2):576–85. https://doi.org/10.1093/ije/dyu067 PMID: 24671021

	25.	 Health and Retirement Study. HRS survey design and methodology. https://hrs.isr.umich.edu/documentation/survey-design#24

	26.	 Smith J, Ryan L, Fisher G, Sonnega A, Weir D. HRS psychosocial and lifestyle questionnaire 2006-2016. Ann Arbor, Michigan: Survey Research 
Center, Institute for Social Research, University of Michigan. 2017. https://hrs.isr.umich.edu/publications/biblio/9066

	27.	 Weir D. Validating mortality ascertainment in the health and retirement study. Ann Arbor, Michigan: Survey Research Center, Institute for Social 
Research, University of Michigan. 2016. https://hrs.isr.umich.edu/publications/biblio/9022

	28.	 Bugliari D, Carroll J, Hayden O, Hayes J, Hurd M, Karabatakis A. RAND HRS longitudinal file 2018 | health and retirement study. https://hrsdata.isr.
umich.edu/data-products/rand-hrs-longitudinal-file-2018

	29.	 Singh PN, Wang X. Simulation study of the effect of the early mortality exclusion on confounding of the exposure-mortality relation by preexisting 
disease. Am J Epidemiol. 2001;154(10):963–71. https://doi.org/10.1093/aje/154.10.963 PMID: 11700252

	30.	 MacKinnon DP, Krull JL, Lockwood CM. Equivalence of the mediation, confounding and suppression effect. Prev Sci. 2000;1(4):173–81. https://doi.
org/10.1023/a:1026595011371 PMID: 11523746

https://doi.org/10.1111/spc3.12599
http://www.ncbi.nlm.nih.gov/pubmed/35860033
https://doi.org/10.1097/PSY.0b013e3181a5a7c0
http://www.ncbi.nlm.nih.gov/pubmed/19414613
https://doi.org/10.1016/j.jacc.2018.07.042
https://doi.org/10.1093/oso/9780197512531.003.0006
https://doi.org/10.1093/oso/9780197512531.003.0006
https://doi.org/10.1080/13607863.2017.1399344
http://www.ncbi.nlm.nih.gov/pubmed/29212348
https://doi.org/10.1177/0956797614531799
https://doi.org/10.1177/0956797614531799
http://www.ncbi.nlm.nih.gov/pubmed/24815612
https://doi.org/10.1016/j.jpsychores.2013.01.013
http://www.ncbi.nlm.nih.gov/pubmed/23597331
https://doi.org/10.1007/s10865-012-9406-4
https://doi.org/10.1093/geronb/gbp047
http://www.ncbi.nlm.nih.gov/pubmed/19515991
https://doi.org/10.2188/jea.13.72
http://www.ncbi.nlm.nih.gov/pubmed/12675115
https://doi.org/10.1093/geronb/59.5.p246
http://www.ncbi.nlm.nih.gov/pubmed/15358797
https://doi.org/10.1097/PSY.0b013e31817e7e64
http://www.ncbi.nlm.nih.gov/pubmed/18596247
https://doi.org/10.1016/j.jpsychores.2008.10.018
http://www.ncbi.nlm.nih.gov/pubmed/19539820
https://doi.org/10.1037/hea0001159
https://doi.org/10.1037/hea0001159
http://www.ncbi.nlm.nih.gov/pubmed/35157480
https://doi.org/10.2188/jea.je2007388
http://www.ncbi.nlm.nih.gov/pubmed/18753736
https://doi.org/10.1097/PSY.0000000000000274
http://www.ncbi.nlm.nih.gov/pubmed/26630073
https://doi.org/10.1093/ije/dyz212
https://doi.org/10.1093/aje/kwu485
http://www.ncbi.nlm.nih.gov/pubmed/25868551
https://doi.org/10.1186/s12982-018-0080-z
https://doi.org/10.1186/s12982-018-0080-z
http://www.ncbi.nlm.nih.gov/pubmed/30116285
https://doi.org/10.1093/ije/dyu067
http://www.ncbi.nlm.nih.gov/pubmed/24671021
https://hrs.isr.umich.edu/documentation/survey-design#24
https://hrs.isr.umich.edu/publications/biblio/9066
https://hrs.isr.umich.edu/publications/biblio/9022
https://hrsdata.isr.umich.edu/data-products/rand-hrs-longitudinal-file-2018
https://hrsdata.isr.umich.edu/data-products/rand-hrs-longitudinal-file-2018
https://doi.org/10.1093/aje/154.10.963
http://www.ncbi.nlm.nih.gov/pubmed/11700252
https://doi.org/10.1023/a:1026595011371
https://doi.org/10.1023/a:1026595011371
http://www.ncbi.nlm.nih.gov/pubmed/11523746


PLOS One | https://doi.org/10.1371/journal.pone.0349401  May 21, 2026 12 / 12

	31.	 van Zwieten A, Tennant PWG, Kelly-Irving M, Blyth FM, Teixeira-Pinto A, Khalatbari-Soltani S. Avoiding overadjustment bias in social epidemiol-
ogy through appropriate covariate selection: a primer. J Clin Epidemiol. 2022;149:127–36. https://doi.org/10.1016/j.jclinepi.2022.05.021 PMID: 
35662623

	32.	 Schisterman EF, Perkins NJ, Mumford SL, Ahrens KA, Mitchell EM. Collinearity and Causal Diagrams: A Lesson on the Importance of Model Speci-
fication. Epidemiology. 2017;28(1):47–53. https://doi.org/10.1097/EDE.0000000000000554 PMID: 27676260

	33.	 McCracken C, Raisi-Estabragh Z, Szabo L, Robson J, Raman B, Topiwala A, et al. NHS Health Check attendance is associated with reduced 
multiorgan disease risk: a matched cohort study in the UK Biobank. BMC Med. 2024;22(1):1. https://doi.org/10.1186/s12916-023-03187-w PMID: 
38254067

	34.	 Dattani S, Samborska V, Ritchie H, Roser M. Cancer. Our World Data. 2024. https://ourworldindata.org/cancer

	35.	 Taylor CJ, Ordóñez-Mena JM, Roalfe AK, Lay-Flurrie S, Jones NR, Marshall T. Trends in survival after a diagnosis of heart failure in the United 
Kingdom 2000-2017: population based cohort study. BMJ. 2019;364:l223. https://doi.org/10.1136/bmj.l223 PMID: 30760447

	36.	 Angelantonio ED, Bhupathiraju SN, Wormser D, Gao P, Kaptoge S, de Gonzalez AB. Body-mass index and all-cause mortality: individual- 
participant-data meta-analysis of 239 prospective studies in four continents. The Lancet. 2016;388(10046):776–86. https://doi.org/10.1016/S0140-
6736(16)30175-1 PMID: 27423262

	37.	 Sagan C, Druyan A. The Demon-Haunted World: Science as a Candle in the Dark. Random House Publishing Group. 1997.

	38.	 Kim ES, Delaney SW, Kubzansky LD. Sense of Purpose in Life and Cardiovascular Disease: Underlying Mechanisms and Future Directions. Curr 
Cardiol Rep. 2019;21(11):135. https://doi.org/10.1007/s11886-019-1222-9 PMID: 31673815

	39.	 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(4):1207–12. https://doi.org/10.1073/pnas.1814723116 PMID: 30617082

	40.	 Kim ES, Strecher VJ, Ryff CD. Purpose in life and use of preventive health care services. Proc Natl Acad Sci. 2014;111(46):16331–6. https://doi.
org/10.1073/pnas.1414826111 PMID: 25368165

	41.	 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(4):309–18. https://doi.org/10.1093/abm/kax012

	42.	 van Reekum CM, Urry HL, Johnstone T, Thurow ME, Frye CJ, Jackson CA, et al. Individual differences in amygdala and ventromedial prefrontal 
cortex activity are associated with evaluation speed and psychological well-being. J Cogn Neurosci. 2007;19(2):237–48. https://doi.org/10.1162/
jocn.2007.19.2.237 PMID: 17280513

	43.	 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(11):e80329. https://doi.org/10.1371/journal.pone.0080329 PMID: 24236176

https://doi.org/10.1016/j.jclinepi.2022.05.021
http://www.ncbi.nlm.nih.gov/pubmed/35662623
https://doi.org/10.1097/EDE.0000000000000554
http://www.ncbi.nlm.nih.gov/pubmed/27676260
https://doi.org/10.1186/s12916-023-03187-w
http://www.ncbi.nlm.nih.gov/pubmed/38254067
https://ourworldindata.org/cancer
https://doi.org/10.1136/bmj.l223
http://www.ncbi.nlm.nih.gov/pubmed/30760447
https://doi.org/10.1016/S0140-6736(16)30175-1
https://doi.org/10.1016/S0140-6736(16)30175-1
http://www.ncbi.nlm.nih.gov/pubmed/27423262
https://doi.org/10.1007/s11886-019-1222-9
http://www.ncbi.nlm.nih.gov/pubmed/31673815
https://doi.org/10.1073/pnas.1814723116
http://www.ncbi.nlm.nih.gov/pubmed/30617082
https://doi.org/10.1073/pnas.1414826111
https://doi.org/10.1073/pnas.1414826111
http://www.ncbi.nlm.nih.gov/pubmed/25368165
https://doi.org/10.1093/abm/kax012
https://doi.org/10.1162/jocn.2007.19.2.237
https://doi.org/10.1162/jocn.2007.19.2.237
http://www.ncbi.nlm.nih.gov/pubmed/17280513
https://doi.org/10.1371/journal.pone.0080329
http://www.ncbi.nlm.nih.gov/pubmed/24236176

	The importance of baseline health in linking life purpose to longevity
	Introduction
	Materials and methods
	Study design
	Data source
	Data collection
	Exposures and outcomes
	Definition of terms
	Statistical analysis

	Results
	Discussion
	Conclusions
	Supporting information
	References


