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Abstract

Purpose of Review In this review, we synthesize recent research that has reported associations of a higher sense of purpose in life
with reduced risk of developing cardiovascular disease (CVD), and then explore mechanisms that might underlie these
associations.

Recent Findings Accumulating observational and experimental evidence suggests that having a higher sense of purpose might
influence CVD risk through three pathways: (1) enhancement of other psychological and social resources that buffer against the
cardiotoxic effects of overwhelming stress; (2) indirect effects through health behaviors; and (3) direct effects on biological
pathways.

Summary A sense of purpose in life is emerging as an independent risk factor for incident CVD. A key remaining question is
whether purpose causally effects CVD risk; in the “Future Research Directions” section, we focus on work needed to establish
causality and provide suggestions for next steps.

Keywords Purposeinlife, meaninginlife - Psychological well-being - Cardiovasculardisease - Health psychology - Epidemiology

Introduction

In the USA, nearly half of all US adults (121.5 million) have
cardiovascular disease (CVD: which is comprised of coronary
heart disease, heart failure, stroke, and a recently revised
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definition of hypertension); additionally, CVD is estimated
to cost our economy $351.2 billion each year [1]. Most psy-
chological, biomedical, and public health efforts have focused
on reducing harmful risk factors when considering CVD, an
approach that has contributed greatly to prevention and treat-
ment programs that have led to steep declines in CVD mor-
tality [1]. However, early signs suggest that this decline is
diminishing, and might even be reversing in some groups
[2]. Thus, expanding the focus to include upstream psycho-
logical assets and resilience factors might help inform the
comprehensive and multidisciplinary response that our society
needs to make continued progress against CVD.

Emerging evidence suggests that different dimensions of
positive psychological well-being (e.g., a sense of purpose
in life, optimism, life satisfaction) are independently associat-
ed with a healthier profile of CVD-related behaviors and re-
duced risk of CVD. While some investigators have posited
that effects of positive psychological well-being simply reflect
the absence of psychological distress, a more recognized risk
factor for CVD, studies to date consistently report protective
effects of psychological well-being that are independent of
psychological distress (e.g., depression) [3—7, 8¢, 9, 10].
Psychological well-being has been defined in various ways,
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and although its exact content and contours continue to evolve
with new empirical research and theoretical models [11], two
main theoretical perspectives have characterized its essential
features. First is the hedonic approach, which defines psycho-
logical well-being as the pursuit of pleasure and happiness,
often characterized by (1) a high frequency of positive affect,
(2) a low frequency of negative affect, and (3) the evaluation
of one’s life as satisfying [12]. Second is the eudaimonic ap-
proach, which defines psychological well-being as the act of
identifying meaningful pursuits and striving toward reaching
one’s ultimate potential [8+¢]. Also, there are other psycholog-
ical constructs that fall under the broad umbrella of psycho-
logical well-being but do not fit clearly within either theoret-
ical approach (e.g., optimism).

More recently, a rapidly growing body of evidence
suggests that a sense of purpose in life, a component of
eudaimonic well-being and one dimension of psychologi-
cal well-being, might protect against adverse physical
health outcomes [8<e, 13, 14]. A sense of purpose in life
has been conceptualized in various ways [8ee, 15, 16¢,
17-20], but it can be defined as the extent to which indi-
viduals experience life as being directed and motivated by
valued life goals. A “sense of purpose in life” (hereafter,
sense of purpose in life, sense of purpose, purpose in life,
or purpose) and “meaning in life” are two terms that some
studies have treated interchangeably, i.e., referring to the
same underlying construct. However, other studies have
differentiated between these terms, considering each as
having a unique conceptual definition and antecedents
[21]. We recognize the conceptual differences in these
constructs and discuss the distinctions between them fur-
ther in the “Future Research Directions” section.
However, because the number of studies considering ei-
ther purpose in life or meaning in life, in relation to CVD,
is relatively small and because existing studies often do
not provide clear guidance on which construct is being
precisely measured, we do not attempt to determine if
purpose in life, meaning in life, and other related con-
structs have differential effects on CVD—an issue we
revisit in the “Future Research Directions” section.
Further, for this review, we consider both constructs with-
out distinguishing them and call them purpose in life stud-
ies throughout.

The goal of this review is to provide a broad overview of
current knowledge regarding whether and how sense of pur-
pose might influence risk of developing CVD. We start by
focusing on studies evaluating links with CVD incidence.
Then, we discuss evidence suggesting three key biobehavioral
pathways by which a sense of purpose in life might reduce risk
of CVD: (1) psychological and stress-buffering pathways, (2)
behavioral pathways, and (3) biological pathways. We con-
clude with a discussion of limitations of the existing evidence
and recommendations for future research.
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Sense of Purpose in Life and Cardiovascular
Disease

In 2016, a meta-analysis of 10 prospective studies observed
that people with a higher sense of purpose had reduced risk of
all-cause mortality [22¢¢]. Using the Newcastle-Ottawa
Scale—developed to assess the quality of observational epi-
demiological studies—the quality of studies included in the
meta-analysis was rated as excellent with a mean score of 8
out of 9. All of the studies used prospective designs, had
reasonable follow-up times, and adequately controlled for
key confounders. All of the purpose in life assessments were
self-reported and typically used validated multi-item mea-
sures, although a few used single-item measures. Among
these studies, 5 that specifically evaluated cardiovascular
events [22¢, 23-26] were considered separately (pooled n =
124,948; mean follow-up duration, 7.3 years; mean age, 57—
72 years), and results showed that the relative risk for cardio-
vascular events among people with a higher sense of purpose
was 0.83 (95% CI1 0.75, 0.92) in models adjusting for a range
of key potential confounders, including demographics, con-
ventional cardiovascular risk factors, and psychological dis-
tress [22¢e, 23-26].

Since the meta-analysis was published, we are aware of two
additional prospective studies evaluating purpose in life in re-
lation to CVD outcomes, and they are highly convergent with
findings from the meta-analysis. One study included 453 older
US adults (mean age, 84 years) who reported levels of purpose
upon enrollment in the study. Followed for an average of
6 years, study participants were autopsied upon their death
and assessed by neurologists. The results showed that a higher
sense of purpose was associated with lower odds of macroscop-
ic infarcts (OR 0.54; 95% CI 0.35, 0.83) but not microinfarcts
(OR 0.78; 95% CI 0.50, 1.23). These associations persisted
after adjusting for a wide range of potential confounders [27].
The second study included 6985 older adults from the Health
and Retirement Study and evaluated cause-specific mortality
over the 4-year follow-up period [28]. Compared with those
with the highest levels of purpose in life, those with the lowest
levels of purpose had increased risk of mortality from heart,
circulatory, and blood conditions (HR 2.66; 95% CI 1.62—
4.38), but not other causes of death, after adjusting for
sociodemographics and a wide array of health behaviors and
several dimensions of psychosocial well-being and distress.

Many studies evaluating purpose in life and CVD outcomes
have relatively short follow-up periods with a mean of 7 years
of follow-up; this is a concern because of the potential for
reverse causality. To help temper this concern, future research
should consistently evaluate this question by (1) using longer
follow-up periods, (2) more robustly controlling for indicators
of cardiovascular risk at baseline, and (3) and considering re-
moving study participants who develop CVD-related outcomes
within a few years of baseline as sensitivity analyses. These
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methodological factors would help reduce the likelihood for
reverse causality. However, a majority of studies evaluating
the purpose—CVD connection already incorporate some meth-
odological strategies (e.g., adjusting for a range of cardiovascu-
lar risk factors at baseline) which can partially address potential
concerns about reverse causality. Thus, it seems unlikely that
even if future studies consistently account for all of these fac-
tors, they will overturn findings from existing studies. That said,
causal inference will be more compelling when future studies
incorporate longer follow-up periods and remove study partic-
ipants who develop CVD early in the follow-up. Further, we
discuss additional ways that future studies in this area can be
further methodologically enhanced in the “Future Research
Directions” section. The studies in this section provide sugges-
tive evidence that purpose might reduce CVD risk, but research
has yet to clearly identify potential mechanisms underlying the
purpose—CVD association.

Mechanisms: Psychological/Stress-Buffering
Pathways, Behavioral and Biological
Pathways

Prior work has proposed a conceptual model suggesting how pos-
itive psychological well-being might influence cardiovascular
health (see Fig. 1). This model suggests a sense of purpose might
influence CVD risk through three biobehavioral pathways: (1)
enhancement of other psychological and social resources that buff-
er against the cardiotoxic effects of overwhelming stress; (2) indi-
rect effects through health behaviors; and (3) direct effects on

Restorative
Processes

Social and Physical
Environment

biological pathways. For each pathway, a higher sense of purpose
might enhance the likelihood of restorative processes (e.g., healthy
diet) and decrease the likelihood of deteriorative processes (e.g.,
smoking and inflammation) [3]. Further, a sense of purpose might
help people initially perceive stressors as less difficult (or help
them react less to stressors), and it might also foster quicker
recovery when stress is experienced (see Fig. 1). Additionally,
the model recognizes that all of these processes unfold over the
life course, and that levels of purpose may ebb and flow over
time [8e¢, 29-33]. These fluctuations could suggest that age mod-
ifies the effect of purpose on CVD. For example, if purpose de-
creases in older adulthood, the purpose—CVD association might
appear somewhat less robust. However, further research is needed
to pinpoint the exact nature of the trajectory of purpose in life as
individuals age. Further, the model recognizes that these associa-
tions are all influenced by our social (e.g., social determinants of
health) and physical environments. In the following sections, we
summarize findings evaluating purpose in life’s association with
each of these potential pathways, emphasizing processes particu-
larly relevant to CVD. Although most existing studies are cross-
sectional, some studies have used more rigorous methods (e.g.,
longitudinal or experimental study design, appropriate adjust-
ment for potential confounders), and we emphasize findings
from the methodologically stronger studies when available.

Psychological Pathways and Stress Buffering

Research has linked purpose in life with various psychological
mechanisms that might underlie CVD risk. People with a higher
sense of purpose might experience less cardiotoxic stress

Healthy Aging

Life Course

Fig. 1 This model suggests that a sense of purpose might influence CVD
risk through three biobehavioral pathways: (1) enhancement of other
psychological and social resources that buffer against the cardiotoxic
effects of overwhelming stress; (2) indirect effects through health
behaviors; and (3) direct effects on biological pathways. The model

recognizes that all of these processes unfold over the life course and are
influenced by our social (e.g., social determinants of health) and physical
environments. +, positive relationships; —, inverse/negative relationships.
Adapted from Kubzansky et al. [3]
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because (1) they either perceive stressors as less difficult or are
less reactive to stressors, or (2) individuals with a higher sense of
purpose might be less likely to engage in unhealthy coping
behaviors (e.g., smoking) or activate the stress-linked neurohor-
monal cascade—all processes that can increase CVD risk.
Several studies suggest that people with a higher sense of pur-
pose perceive stressors as less difficult and are also less reactive
to stressors when they are perceived, which might result in less
frequent stimulation of a potentially cardiotoxic stress axis (i.e.,
activating the sympathetic—adrenal medullary system and hypo-
thalamic—pituitary—adrenocortical axis, or dampening of the
parasympathetic nervous system). For example, one laboratory
study with 253 middle-aged adults assessed links between nat-
urally varying levels of purpose in life and the study partici-
pants’ eye-blink startle reflex in response to negative stimuli, a
measure of stress reactivity. The researchers observed that peo-
ple with a higher sense of purpose had a slower eye-blink startle
reflex [34], interpreted as evidence of less reactivity to the stress-
or. Similarly, a separate laboratory study of 29 older adults pre-
sented participants with photographs designed to elicit negative
affective responses while the participants underwent a functional
MRI scan to measure real-time blood flow in the brain [35]. In
response to the photographs, participants with a higher sense of
purpose displayed relatively less blood flow (or “activation”) in
the amygdala, a brain region that helps process threat, fear, and
stress, and relatively more “activation” of the ventral anterior
cingulate cortex, a brain region involved with emotion
regulation.

Other work suggests that individuals with a higher sense of
purpose might experience potential stressors as less difficult.
For example, a study evaluating the role of purpose in life
among 315 older adult caregiving dyads—i.e., a caregiver
and an individual for whom the caregiver cares due to func-
tional disability—reported that caregivers with a higher sense
of purpose reported fewer difficulties either emotionally or
physically with providing care to their spouse. Of note, the
association between purpose in life and emotional care-related
difficulties was apparent only among women [36]. Moreover,
arecent daily diary study of 1949 middle-aged adults, tracking
up to 8 daily assessments of stressors and affect, observed that
on days when participants faced increased daily stressors,
those with higher purpose displayed less pronounced spikes
in negative affect [37]. These findings might add insight to
findings from two previous studies observing a weaker asso-
ciation between daily hassles and depressive symptoms when
comparing study participants with a higher versus lower sense
of purpose [38, 39]. In combination, these studies suggest that
people with a higher a sense of purpose perceive potential
stressors as less stressful to begin with, are less reactive to
stressors, and possess an enhanced ability to recover from
stressors.

These stress-buffering effects might be partly attributable
to healthier coping mechanisms that are associated with a
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higher sense of purpose. Prior work has linked sense of pur-
pose with greater likelihood of engaging in several healthy
coping strategies, including active problem-focused coping
(e.g., identifying current stressors and working to reduce their
impact instead of ignoring and denying problems) [40—42]
and proactive coping (e.g., working to neutralize or mitigate
effects of anticipated future stressors) [43—45]. In one illustra-
tive study among 145 adults in their late 20s, participants were
given cameras and instructed to take photographs of things
that made their lives feel meaningful—a strategy designed to
enhance purpose [46]. One month later, increases in purpose
were evident and these were also associated with increased
proactive coping; an important mediator of this association
was the degree to which individuals focused their attention
on the future [43]. Thus, individuals with a stronger sense of
purpose might self-regulate more effectively, because they are
more likely to have a future-oriented perspective—thereby
more likely to think about the future, anticipate future conse-
quences, and plan ahead accordingly [47]. This is consistent
with at least a few studies reporting that people with a higher
sense of purpose display a heightened ability to curb impul-
sivity and exert self-control [48, 49] as well as higher self-
efficacy [50, 51]. Taken together, these findings might suggest
that among individuals experiencing high levels of daily
stress, those with a higher sense of purpose might be better
able to avoid impulsively indulging in unhealthy behaviors
(e.g., binge drinking, smoking, and stress eating) and instead
invoke their proactive coping, future temporal focus, and
heightened self-efficacy to engage in healthier behaviors for
stress relief (e.g., physical activity).

Further, adhering to health behaviors requires the ability to
make healthy choices consistently in the midst of competing
options. Having a sense of purpose in life might aid in this
challenge. For example, one recent functional neuroimaging
study suggests people with a higher sense of purpose engage
in less conflict-related cognitive processing when shown
health messages about physical activity. The study recruited
220 participants who were, on average, in their early 30s,
overweight or obese, sedentary, and less likely to enjoy phys-
ical activity. Participants viewed health messages promoting
physical activity while an MRI scanner measured blood flow
to various brain regions, including those that tend to be active
when people feel conflicted during decision making (e.g., do [
take the elevator or stairs today?). Participants with a higher
sense of purpose were less likely to show increased blood
flow—a proxy for brain activity—in brain regions responsible
for conflict processing, and they also reported increased re-
ceptivity to health advice [52]. Thus, people with a higher
sense of purpose might be able to make a range of healthier
behavioral decisions with more cognitive ease. The constella-
tion of psychological resources that people with a higher sense
of purpose appear to possess might influence people’s likeli-
hood of starting and adhering to a range of health behaviors.
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Behavioral Pathways

Sense of purpose in life might enhance the likelihood that
people engage in restorative health behaviors (e.g., physical
activity, healthy sleep quality, use of preventive health care
services) and also decrease the likelihood that people engage
in harmful behaviors (e.g., smoking). In one of the key theo-
ries to address why having a greater purpose in life might help
individuals live longer, Viktor Frankl suggested higher pur-
pose provides individuals with a greater will to live and this
enables them to bear more short-term discomfort or difficul-
ties because they can appreciate why it might be worth it in the
long run [53]. Applying this theory to health behaviors, people
with higher purpose may act in healthier ways and take more
preventive steps because they have a greater will to live,
which gives them more incentive to take preventive measures
that may seem time-consuming, costly, fear-inducing, or even
painful (e.g., colonoscopies).

Most studies in this area have used self-report data to assess
both purpose in life and health behaviors. Thus, they cannot rule
out concerns regarding common-method bias, or in cross-
sectional studies, reverse causality. As such, we highlight studies
using longitudinal designs and objective measures whenever
available. Both cross-sectional and longitudinal studies have
found a higher sense of purpose is associated with more physical
activity [50, 54-58]. For example, a prospective study of 7304
older adults in the English Longitudinal Study of Aging (ELSA)
observed that a higher sense of purpose was associated with a
higher likelihood of engaging in moderate to vigorous physical
activity > 1x/week and a lower likelihood of sedentary behavior
over the 4-year follow-up period, after adjusting for
sociodemographic covariates, self-rated health status, and depres-
sive symptoms [54]. In another study of 104 community volun-
teers, study participants reported their levels of purpose upon
study enrolment and then wore accelerometers for three consec-
utive days to measure physical activity. Those with a higher sense
of purpose accrued a higher number of objectively measured
steps, after adjusting for sociodemographic variables and self-
reported levels of optimism, self-mastery, positive affect, and
depressive symptoms [56]. Some works have suggested these
effects might be due to enhanced self-efficacy. For example,
one recent cross-sectional study among 94 adult women and
men of varying ages directly tested this mediation pathway and
found support for a model whereby enhanced self-efficacy me-
diated the purpose and physical activity association [50].

Cross-sectional and prospective studies evaluating sense of
purpose in relation to smoking are mixed [54, 59-64].
Generally, prospective studies and studies with greater statis-
tical power (i.e., larger studies) observed no association, while
cross-sectional studies have observed the opposite. For exam-
ple, in a prospective study of ~ 7000 younger adults from the
Growing Up Today study, the baseline sense of purpose was
not associated with smoking over time after adjusting for

sociodemographic variables, depressive symptoms, and
smoking status in the prior wave of data collection. Similar
findings were observed in a study of 7304 older adults from
the ELSA cohort, which adjusted for the same covariates [54,
64]. However, most studies evaluate purpose after individuals
have initiated smoking and therefore are considering the asso-
ciation of purpose with likelihood of continuing to smoke.
This might be a different question from whether individuals
with more purpose are less likely to smoke at the outset.
Interestingly, a related and growing body of research has ob-
served that people with a higher sense of purpose have a lower
likelihood of misusing both prescription drugs and illegal sub-
stances [65-71], and, among users of illicit substances, an
increased likelihood of recovering from addiction [72-74].
Given these findings, and with only a small number of studies
of smoking, more research is needed to explore the potential
impact of purpose in life on smoking status. A small number
of studies also suggest purpose in life is associated with higher
intake of healthier foods [54, 55]. For example, in a prospec-
tive study of 7196 older adults from the ELSA cohort, people
with higher purpose were more likely to consume > 5 servings
of fruits and vegetables a day, after adjusting for
sociodemographic factors and depressive symptoms [54].
Prospective studies have consistently found positive asso-
ciations between a higher sense of purpose and healthier sleep
quality [54, 75-77] but not healthier sleep quantity [64, 78].
For example, in a study of 428 Black and 397 White older
adults from the Minority Aging Research Study and the Rush
Memory and Aging Project, a higher sense of purpose was
associated with a lower risk of self-reported sleep apnea and
restless leg syndrome over the 2-year follow-up period, after
adjusting for demographic characteristics [77]. However, not
all studies report positive findings across measures of sleep
hygiene. For example, in an overnight laboratory study of 130
middle-aged participants who wore a nightcap to monitor
REM sleep, body movement, and sleep duration while
sleeping, those with a higher sense of purpose displayed less
body movement but acquired neither healthier sleep duration
nor quantity of REM sleep [78]. A prospective study of ~
7000 younger adults in the Growing Up Today Study did
not observe a positive association of purpose with a healthy
amount of sleep and instead observed that higher purpose in
life was associated with lower self-reported sleep duration
after controlling for participants’ sociodemographic character-
istics and an array of relevant psychosocial factors [64].
Some research also suggest that purpose in life is associat-
ed with increased use of preventive healthcare services [64,
79-81]. For example, in a prospective and nationally repre-
sentative study of older adults in the US-based Health and
Retirement Study (HRS; »=7168) that adjusted for
sociodemographic factors, baseline health, and depressive
symptoms, a higher sense of purpose at baseline was associ-
ated with a higher likelihood of obtaining cholesterol tests,
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colonoscopies, and cancer screenings over the 4-year follow-
up period—but not flu shots [80]. As people with a high sense
of purpose engage in healthier behaviors, it might translate
into healthier downstream biological functioning.

Biological Pathways

Purpose in life might influence a number of restorative and de-
teriorative biological processes linked with CVD risk (see Fig. 1),
including inflammation, glucose regulation, lipids, cardiac auto-
nomic function, and composite biological risk factors (e.g., met-
abolic syndrome and allostatic load). Most purpose in life—bio-
logical pathway studies are cross-sectional, but one advantage of
these studies is that the biological outcomes have been objective-
ly measured, thus reducing concerns about self-report bias.

Existing research evaluating the association between pur-
pose in life and inflammation (or inflammatory-related process-
es) have reported mixed findings [54, 82—-85]. However, all
such studies are cross-sectional considering the direct associa-
tion of purpose with inflammatory markers. Longitudinal re-
search might clarify these relationships. Moreover, some re-
search suggests that purpose in life might influence inflamma-
tory processes by “dampening” the effects of factors that seem
to cause inflammation (e.g., chronic health conditions, low so-
cioeconomic status, loneliness) or inflammatory processes,
thereby serving as an effect modifier. For example, in a pair
of cross-sectional studies conducted in about 1000 middle-aged
adults from the Midlife in the US cohort (MIDUS), lower levels
of education and higher numbers of chronic conditions were
both associated with higher inflammation; however, among in-
dividuals with a higher sense of purpose, these factors were less
strongly associated with inflammation, after adjusting for rele-
vant confounders. Another cross-sectional study among 108
community-dwelling older adults evaluated purpose in life in
relation to a gene expression pattern identified as a conserved
transcriptional response to adversity (CTRA). Investigators
have posited the CTRA gene expression pattern results from
experiencing stress and the accompanying activation of stress
hormones that cause increased transcription of genes involved
in inflammation. The study found a strong association between
higher purpose in life and downregulation of CTRA gene ex-
pression after adjusting for a range of relevant confounders
including health conditions [83]. In related models, researchers
observed that loneliness was associated with upregulation of
CTRA gene expression, but when purpose in life was added
to the model, the connection between loneliness and CTRA
gene expression was no longer apparent, while the association
between purpose in life and CTRA gene expression remained
[83]. This is further evidence that purpose in life might moder-
ate the effects of various stressors (e.g., loneliness) on inflam-
mation or inflammation-related processes.

Glucose regulation is another possible biological pathway
[86-88]. For example, in a study of 3907 older adults in a
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national sample from the HRS cohort who had neither predi-
abetes nor Type 2 diabetes at baseline, participants with a
higher sense of purpose had lower odds of developing objec-
tively measured prediabetes and type 2 diabetes after adjusting
for demographics, baseline physical health, baseline physical
function, depression, and psychiatric diagnoses [86]. In con-
trast to the three studies with positive findings, however, one
study among 100 older adults did not observe a direct associ-
ation between purpose in life and HbA 1c over a 2-year follow-
up period, but the researchers did observe that purpose in life
modified the association between low income and HbAlc,
such that low-income participants with higher purpose in life
exhibited lower levels of HbA 1¢ than low-income participants
with lower purpose in life [89].

Several studies have evaluated sense of purpose in relation
to composite biological risk factors for CVD. For example,
one prospective study conducted among 1205 middle-aged
adults from MIDUS observed a higher sense of purpose was
marginally associated with having fewer metabolic syndrome
components (p =0.06), which include unhealthy waist cir-
cumference and unhealthy levels of triglycerides, HDL cho-
lesterol, blood pressure, and fasting plasma glucose, when
adjusting for participant sociodemographic characteristics,
health behaviors, and their use of relevant medications [90].
However, purpose in life was not associated with a binary
(yes/no) diagnosis of metabolic syndrome. Another study
among 985 middle-aged adults in MIDUS found that baseline
purpose in life was associated with a lower allostatic load
score assessed 10 years later after adjusting for demographic
variables, positive affect, negative affect, and social relations
[51]. The allostatic load score included key CVD risk factors,
including several markers of inflammation (triglycerides,
CRP, IL-6), high lipid counts (HDL and LDL cholesterol),
high blood pressure, high BMI, and low heart rate variability.

A small number of studies have evaluated purpose in life in
relation to other CVD-relevant biological processes or mea-
sures, including lipid counts or measures of cardiac autonomic
function. In a cross-sectional sample of 5097 older adults from
ELSA, higher purpose in life was associated with a reduced
likelihood of having HDL cholesterol levels below recom-
mended levels and marginally lower fibrinogen levels (p =
0.08), after adjusting for sociodemographic variables, self-
rated health, and depressive symptoms [54]. In another prospec-
tive study of 1054 middle-aged adults from MIDUS, consis-
tently higher levels of purpose in life over a 9- or 10-year period
(i.e., higher levels of purpose in life at baseline and follow-up)
were associated with higher HDL cholesterol levels at follow-
up in models that adjusted for demographics and medication
use. Moreover, health behaviors appeared to mediate this asso-
ciation [91]. In this same study, purpose in life was not associ-
ated with either triglycerides or LDL cholesterol.

There have also been additional important null studies that
examined purpose in relation to other potential CVD-related
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biological pathways. For example, in a cross-sectional study of
nearly 967 adults from MIDUS, purpose in life was not associated
with high-frequency heartrate variability in any of the four covariate
models that were tested, which ranged from basic models to
enriched models that included sociodemographic covariates, base-
line health, and parasympathetic activity [92]. Additionally, two
studies, one conducted cross-sectionally in nearly 485 middle-
aged White and Black women from the Study of Women’s Health
Across the Nation (SWAN) and the other conducted prospectively
over a period of 3 years among 149 middle-aged women in the
Healthy Women’s Study, observed that sense of purpose was not
associated with markers of atherosclerosis, carotid intima thickness,
or coronary artery calcification in any covariate models [93, 94].

Future Research Directions

When we consider existing gaps in the literature and also
attempt to scan the edge of the scientific horizon, we see
several exciting future directions that have the potential to
provide greater insight into how and why purpose might in-
fluence CVD and they include (1) methodological challenges
in existing studies and potential paths forward, ( 2) alternative
study designs, (3) key mechanisms, (4) potential effect mod-
ification by key social-structural factors, (5) conceptualization
and measurement of purpose in life, and (6) additional out-
standing issues. Given that few studies to date can definitively
establish causality, perhaps the most critical question to date is
whether purpose is truly a causal contributor to CVD onset.
Thus, we propose a set of future research directions that can
help distinguish causation from association.

1. Methodological challenges in existing studies and poten-
tial paths forward. Key issues include concerns about
reverse causality, insufficient accounting for potential
confounders, and inadequate accounting for missing data.
Among studies that have evaluated the purpose—-CVD as-
sociation, many used longitudinal designs and self-
reported CVD; however, even in longitudinal studies,
self-report measures of CVD can introduce different types
of bias such as reverse causality. Thus, there is a need for
studies with objectively measured CVD outcomes.
Additionally, some prior research did not control for a
sufficiently wide array of covariates (especially baseline
health and an indicator of psychological distress, such as
depression). Future research should evaluate the role of
additional relevant variables like education, employment,
and religious service attendance in the purpose—CVD re-
lationship. Given other works demonstrating these factors
are associated with CVD as well [95, 96], such factors
might confound the purpose—CVD association, although
many studies to date do adjust for at least some of these
factors (e.g., education and employment). It is also

possible that purpose might be one pathway through
which these factors are linked to CVD, given some work
suggesting these variables may serve as upstream factors
influencing purpose [64, 97]—although the evidence re-
mains mixed for some factors (e.g., education) [98]. As
research continues emerging on the factors that influence
purpose in life, researchers should evaluate if they are
potential confounders of the purpose—CVD relationship.
Adequately assessing the role of such variables enhances
our ability to assess causality more convincingly. Missing
data is another concern as most existing studies used
complete-case analysis. However, improperly accounting
for missing data can introduce substantial bias in results,
and few studies to date have taken advantage of greater
accessibility of tools to account for missing data, such as
inverse probability weights and/or multiple imputation
techniques [99—101]. In light of these limitations, the
strength and consistency of estimates across existing stud-
ies suggest that the purpose-CVD association is valid—
but more research is needed.

Alternative study designs. We encourage researchers to
evaluate the coherence of results from observational studies
that use different study designs. Several fields, including
econometrics, epidemiology, biostatics, and computer sci-
ence, have developed study designs and analytic methods
from which causal inference might be drawn based on obser-
vational data including the application of counterfactual the-
ory and causal inference methods [102—106]. A sampling of
such designs include (1) regression discontinuity study de-
signs, which use discontinuities in treatment assignment
(e.g., there is some evidence that intensive volunteering pro-
grams can raise a sense of purpose, however allowing people
who are just below eligibility levels to participate in these
rigorous volunteering programs is one way to harness this
design); (2) difference in difference designs, which harness
differences in trends; (3) interrupted time series designs,
which harness shocks and events (e.g., if future research
identifies certain types of professions as sources of meaning-
ful work (working for the United Nations), what effects
might policy changes that alter mandatory retirement ages
in those professions have on people’s sense of purpose and
health?)[105, 106]. Further observational work, as described
throughout this section, is needed before venturing forth with
interventions, but some evidence suggests that volunteering,
cognitive behavioral therapy-based methods, and
classroom-based modules can enhance a sense of purpose
[107-111]. If observational research continues observing
strong links between sense of purpose and CVD, and if future
work also identifies underlying pathways (e.g., increased
physical activity—the pathways could simultaneously pro-
vide proxy targets for interventions studies and increase the
scientific plausibility of an association between sense of pur-
pose and CVD. In future work, researchers should consider
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using experimental methods to evaluate if purpose interven-
tions can alter these pathways and ultimately CVD
outcomes.

Mechanisms. Work evaluating potential mechanisms
linking purpose in life and CVD risk is already underway,
yet existing studies are limited in numerous ways. For
example, most health behavior studies have used self-
report measures and might be biased by self-report and/
or common method bias. Additionally, no prospective
studies to our knowledge have formally evaluated wheth-
er potential mechanisms mediate the purpose in life—-CVD
association using formal mediation and causal inference
methods. As researchers continue considering mecha-
nisms, they might consider the classic behavioral
(smoking, physical inactivity, poor diet) and biological
(high cholesterol, high blood pressure, elevated inflam-
mation, diabetes) risk factors for CVD, all of which need
further rigorous research. In addition, researchers might
also consider investigating (1) novel biological markers;
(2) biological pathways by measuring various -omics
(e.g., metabolomics, proteomics); and (3) neural markers
that might underlie the purpose—-CVD association.
Potential effect modification by key social-structural
factors. Currently, all existing evidence on the purpose—
CVD association have been conducted on US or Japanese
samples, and it remains unclear as to whether the association
generalizes to other cultures. Even if the association is not
observed in other cultures, it does not invalidate findings
from the USA or Japan, but does provide interesting insight
into boundary conditions. Future research should evaluate if
the purpose—CVD association is potentially socially pat-
terned or persists across important social structural factors
including age, sex, socioeconomic status, employment sta-
tus, race/ethnicity, neighborhoods, and cultures. For exam-
ple, existing studies provide conflicting evidence regarding
the trajectory of purpose in life over the life course, with
some studies finding that it appears to decrease [8ee, 29],
and others finding it seems to increase [30, 31], while still
others reporting that it remains stable as people age [32, 33];
a further unresolved question is whether age might serve to
modify the effect of purpose on CVD. Future research
should continue evaluating this issue. A structural issue hin-
dering research into links between purpose in life and health
is the lack of large epidemiological cohort studies that in-
clude diverse populations and repeated measures over time
of the participants’ sense of purpose, important potential
biological pathways variables, and CVD outcomes. As more
cohort studies adopt purpose in life measures, we can eval-
uate the potential consistency of findings across them and
triangulate findings.

Conceptualization and measurement of purpose in life. A
key debate in the field is the content and contours of
purpose in life when considered in relation to other related
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constructs. While this review has treated purpose in life
and meaning in life as synonymous constructs, emerging
theoretical and empirical work has led to the recent devel-
opment of a tripartite model of meaning in life, which
consists of three subconstructs: (1) purpose in life; (2)
coherence/comprehension (the degree to which people
perceive their lives as making sense); and (3)
significance/mattering (the degree to which people feel
their existence is of significance, importance, and value
in the world) [15¢, 16°]. To date, evidence evaluating
CVD risk has been strongest for purpose in life, but this
is potentially a by-product of the fact that it is generally
the only facet of the tripartite model assessed in large
epidemiological cohorts that have enough statistical pow-
er, follow-up duration, CVD measurement, and covariates
to conduct rigorous studies. Thus, for the sake of advanc-
ing knowledge, and to identify the best potential interven-
tion targets for reducing CVD risk, epidemiological co-
horts should also assess the other two facets of meaning in
life (i.e., comprehension, mattering).

6. Additional outstanding issues. Other key questions need
further research; for example: is purpose exchangeable
with other dimensions of psychological well-being when
considered in relation to health outcomes like CVD? In this
respect, psychological well-being might be similar to phys-
ical activity. For the goal of enhancing health, people en-
gage in a wide variety of activities (e.g., jogging, swim-
ming, biking), and one need not engage in all types of
physical activity to benefit health. Similarly, further re-
search might find that to enhance health, only some dimen-
sions of psychological well-being are needed while others
are not. Or, purpose in life might turn out to be a key factor
needed for reduced risk of CVD, and other facets of psy-
chological well-being might be unable to compensate for
low levels of purpose in life. Further research is needed to
clarify this point. Finally, another key point that needs ad-
ditional attention is identifying (1) how much increase in
purpose in life might be needed to reduce CVD risk sub-
stantially (e.g., a 5%, 10%, 25%, 50% increase in sense of
purpose?); and (2) how enduring these effects need to be.
After such information is identified, interventionists will
have clearer targets to pursue as they consider developing
and refining existing purpose interventions.

Conclusions

An exciting body of research suggests that a higher sense of
purpose in life is associated with reduced risk of CVD and three
biobehavioral pathways underlying this association might be (1)
enhancement of other psychological and social resources that
buffer against the cardiotoxic effects of overwhelming stress; (2)
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indirect effects through health behaviors; and (3) direct effects
on biological pathways. More work is needed to evaluate the
strength of the purpose-CVD association across social structural
factors and also to identify underlying pathways. As evidence
accumulates, a sense of purpose in life might emerge as a novel
target for interventions and policies seeking to enhance cardio-
vascular health pathways and reduce CVD.
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