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SYSTEMATIC REVIEW/META-ANALYSIS

Purpose in Life and Its Relationship to All-Cause
Mortality and Cardiovascular Events: A
Meta-Analysis

Randy Cohen, MD, MS, Chirag Bavishi, MD, MPH, and Alan Rozanski, MD

ABSTRACT

Objective: To assess the net impact of purpose in life on all-cause mortality and cardiovascular events.

Methods: The electronic databases PubMed, Embase, and PsycINFO were systematically searched through June 2015 to
identify all studies investigating the relationship between purpose in life, mortality, and cardiovascular events. Articles were
selected for inclusion if, a) they were prospective, b) evaluated the association between some measure of purpose in life and
all-cause mortality and/or cardiovascular events, and ¢) unadjusted and/or adjusted risk estimates and confidence intervals
(CIs) were reported.

Results: Ten prospective studies with a total of 136,265 participants were included in the analysis. A significant association
was observed between having a higher purpose in life and reduced all-cause mortality (adjusted pooled relative risk = 0.83
[CI=0.75-0.91], p <.001) and cardiovascular events (adjusted pooled relative risk = 0.83 [CI = 0.75-0.92], p = .001). Sub-
group analyses by study country of origin, questionnaire used to measure purpose in life, age, and whether or not participants
with baseline cardiovascular disease were included in the study all yielded similar results.

Conclusions: Possessing a high sense of purpose in life is associated with a reduced risk for all-cause mortality and cardio-
vascular events. Future research should focus on mechanisms linking purpose in life to health outcomes, as well as interven-
tions to assist individuals identified as having a low sense of purpose in life.

Key words: life purpose, meta-analysis, mortality, cardiovascular events.

INTRODUCTION and when absent, leads to tension and dissatisfaction. Ryff
(6) further characterized purpose in life as a specific compo-
nent of psychological well-being along with autonomy, en-
vironmental mastery, personal growth, positive relations
with others, and self-acceptance. In subsequent work by
Ryff and Keyes (7), purpose in life was identified as a sep-
arate and distinct construct which was independently asso-
ciated with psychological well-being and weakly correlated
with other positive psychological states such as happiness
and positive affect.

Over the past decade, there have been a number of ob-
servational studies that have examined the relationship be-
tween purpose in life and health outcomes (8). Although
many studies showed evidence of an inverse association be-
tween life purpose and health outcomes, some results were
null after controlling for important biological and psycho-
logical covariates. A number of mechanistic studies have

H aving a strong sense of purpose in life has long been
proposed as an essential component of psychological
well-being and the development of human resilience (1).
This was perhaps characterized best by Viktor Frankl,
who noted that a sense of meaning was the distinguishing
resiliency factor that allowed people to survive within the
concentration camps of World War II (2). In general, pur-
pose in life can be defined as a self-organizing life aim that
stimulates goals, manages behavior, and provides a sense of
meaning (3). The examination of life purpose has been for-
mulated in various ways by different theorists. For example,
a popular distinction that dates back to Aristotelian time dis-
tinguishes between hedonistic versus eudaimonistic plea-
sure, the latter being pleasure derived from meeting
“spiritual” needs, such as the need for a sense of life pur-
pose (4). Similarly, Ryff and Singer (5) have formulated
purpose in life as a “basic psychological need,” which,

. . L L . L. ClI = confidence interval, CVD = cardiovascular disease
when satisfied, provides individuals with a sense of vitality
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suggested that purpose in life might exert its protective ef-
fects via direct physiology (e.g., lower cortisol levels in
those with higher psychological well-being (9)) and/or
through behavioral factors (e.g., increased physical activity
(10) or diminished smoking rates (11)). To address some
of these inconsistencies and assess for differential effects
of purpose in life on health outcomes, we performed a
meta-analysis of all prospective observational studies inves-
tigating the link between purpose in life, mortality, and car-
diovascular events.

METHODS

Definitions, Data Sources, and Searches

The essence of life purpose, as described by McKnight and Kashdan (3), is
a self-organizing life aim that stimulates goals, manages behavior, and pro-
vides a sense of meaning. Accordingly, purpose in life can be interpreted as
different things to different individuals. Thus, for this meta-analysis, pur-
pose in life includes measures such as usefulness to others, life engagement,
and ikigai. Ikigai is a Japanese term that refers to a “life worth living.” Life
meaning was also included as a relevant search term. Although the litera-
ture suggests that life purpose is a component of meaning in life (12,13),
for the purpose of this meta-analysis, we were interested in the net effect
of purpose and meaning on important health outcomes. Thus, these 5 terms
are used interchangeably throughout the manuscript to represent the con-
struct of purpose in life. Furthermore, different instruments are used in dif-
ferent studies to assess for the purpose in life construct. Table S1, Supplemental
Digital Content 1, http:/links.Iww.com/PSYMED/A260, provides additional
information on these instruments along with sample questions.

The electronic databases PubMed, Embase, and PsycINFO were sys-
tematically searched with the following MESH terms: “purpose in life,”
“meaning in life,” “usefulness in life,” “engagement in life,” “ikigai,” “mor-
tality,” “cardiovascular,” and “survival.” Only published studies in English
from peer-reviewed journals were selected. In addition, references from in-
cluded studies and pertinent review articles were searched to identify other
studies meeting selection criteria.

26

Study Selection

Articles were selected for inclusion in the meta-analysis if, a) they were
prospective in nature, b) the study evaluated the association between
some measure of purpose in life and all-cause mortality and/or cardio-
vascular events, and c) the authors reported the unadjusted and/or ad-
justed risk estimates and confidence intervals (Cls). We identified
articles for further review by performing an initial screen of abstracts,
followed by full-text reviews.

Data Extraction and Quality Assessment

The data were independently extracted by two authors (R.C. and C.B.)
using a standardized protocol and reporting form. Disagreements were re-
solved by arbitration (A.R.) and consensus was reached after discussion.
We extracted the following information: study characteristics (study name,
authors, publication year, country of origin, sample size, study design,
follow-up duration), patient characteristics (mean age, sex, major covari-
ates), main exposure (method of assessment of purpose in life), and main
outcomes (all-cause mortality, cardiovascular events). Unadjusted and fully
adjusted relative risks, 95% Cls, and variables used in multivariate analysis
were abstracted and evaluated. Study quality was assessed by the
Newcastle-Ottawa scale (14). The Newcastle-Ottawa scale grades studies
based on the following domains: representativeness of exposed cohort, se-
lection of comparator cohort, ascertainment of exposure, comparability on
basis of design or analysis, assessment of outcome, follow-up long enough

Psychosomatic Medicine, V 78 « 122-133
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for outcome to occur, and adequacy of follow-up of cohorts. Studies are
graded as excellent, good, or fair quality based on their overall performance
in each domain. Our primary study outcomes were all-cause mortality and
cardiovascular events. Cardiovascular events (as defined by the included
studies) were fatal/nonfatal myocardial infarction, sudden cardiac death,
or fatal/nonfatal stroke. Six studies reported only all-cause mortality, two
studies reported all-cause and cause-specific mortality, and two studies re-
ported only cardiovascular events.

Data Synthesis and Analysis

Unadjusted and adjusted relative risks and hazards ratios reported by indi-
vidual studies were used in the analysis. Because of known clinical and
methodological heterogeneity of the studies, multivariate effect estimates
were pooled using DerSimonian and Laird random-effects models (15).
The study by Tanno et al. (16) reported separate relative risks for men
and women, and thus were considered two separate studies for the purpose
of analysis. The studies by Gruenewald et al. (17), Sone et al. (18),
Okamoto and Tanaka (19), and Nakanishi et al. (20) reported that low/
absent purpose in life was associated with higher events rates, whereas
the remaining studies reported that high purpose was associated with re-
duced event rates. To ensure consistency of our data, the reciprocal of the
relative risk was used for these studies. Heterogeneity was assessed using
Higgins and Thompson with / values of <25%, 25%~75%, and >75% cor-
respond to low, moderate, and high levels of heterogeneity (21). Reasons
for heterogeneity in study results were further explored using subgroup
analyses. Subgroups analysis was performed according to country where
the study was conducted, assessment method for purpose in life, age, and
according to whether or not participants with baseline cardiovascular dis-
ease (CVD) were included. We also performed a sensitivity analysis to in-
vestigate the influence of each individual study on the overall meta-analysis
results. Publication bias was tested using Egger regression test (22) and
visual inspection of funnel plot. The Duval and Tweedie nonparametric
trim-and-fill procedure was used to further assess the possible effect of pub-
lication bias in our meta-analysis (23). Duval and Tweedie trim-and-fill
method uses an iterative procedure to “trim” (remove) smaller studies that
causes funnel plot asymmetry and hence publication bias, use the trimmed
funnel plot to estimate the true “center” of the funnel plot, and then replace
the omitted studies and their missing “counterparts” around the center (fill).
A 2-tailed p <.05 was considered statistically significant. All analyses were
performed using Stata 11 (Stata Corp, College Station, TX).

RESULTS

Our initial search strategy yielded 28 eligible studies
(Fig. 1). Twelve duplicate studies were removed. The study
by O'Connor and Vallerand (24) was eliminated due to a
lack of reported Cls. The study by Sirri et al. (25) was elim-
inated due to reporting only univariate odds ratios. The
study by Koizumi et al. (26) was eliminated because the
study population and recruitment period overlapped with
the population in the study by Tanno et al. (16). Further-
more, the study by Tanno et al. had a larger sample size with
a longer follow-up period. The study by Giltay et al. (27)
was eliminated because it examined the relationship be-
tween mortality and dispositional optimism, a positive psy-
chological state with separate characteristics. The study by
Skrabski et al. (28) was eliminated because only correla-
tions between purpose in life and mortality were reported.
Finally, the study by Seki (29) was eliminated because it
was published only in Japanese. Ten studies met our final
selection criteria and were included in the meta-analysis.
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PubMed

N=312

N=32

PsycINFO

Embase
N=435

N=28

Eligibility Based
on Review of
Abstracts

N=16

After Duplicates
Removed

Additional 6 Exclusions

N=10

Studies reporting only all-cause
mortality endpoints
N=6

Studies reporting all-cause
mortality and cardiovascular
disease endpoints N=2

N=2

Studies reporting only
cardiovascular disease endpoints

FIGURE 1. Flow diagram of literature search and selection process.

The overall study quality was excellent with a mean quality
score of 8 (range, 7-9). The baseline characteristics of the
included studies are listed in Table 1. The study population
involved 136,265 participants with a mean follow-up of
7.3 years. Nine studies reported a mean age for the study
population, with one (Nakanishi et al. (20)) reporting only
a range. The mean age for the nine studies was 67 years.
There were a total of 14,518 all-cause mortality events
and 4316 cardiovascular events.

A significant association was observed between having
a high sense of purpose in life and reduced all-cause mortal-
ity (unadjusted pooled relative risk = 0.67 [CI = 0.57-0.78;
Fig. 2). After adjusting for all covariates listed in each indi-
vidual study, high purpose in life remained a significant pre-
dictor of reduced all-cause mortality (fully adjusted pooled
relative risk = 0.83 [CI = 0.75-0.91; Fig. 3). Similar results
were noted when purpose in life was studied in relation to
CVD events (Figs. 4 and 5).

Tests for heterogeneity among the studies were noted to
be significant prompting subgroup analysis. Using adjusted
risk ratios for all-cause mortality, subgroup analyses were
performed according to study country of origin, question-
naire used to assess purpose in life, age, and according to
whether or not participants with baseline CVD were in-
cluded in the study population (Table 2). All subgroup anal-
yses were highly significant.

Tests for publication bias were also performed (Figs. 6
and 7). No publication bias was found for unadjusted anal-
ysis; however, visual inspection of the funnel plot for all-
cause mortality suggested the presence for publication bias
for adjusted analysis. Egger test showed significant asym-
metry (adjusted relative risk, p = .024). According to the
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trim-and-fill method, the association between purpose in
life and all-cause mortality remained unchanged and was
significant after imputing possible missing studies (adjusted
relative risk = 0.82 [95% CI = 0.75-0.90], p <.001).

DISCUSSION

An extensive literature has demonstrated a consistent asso-
ciation between negative psychosocial risk factors and
adverse clinical outcomes, including myocardial infarction,
cardiac mortality, stroke, and all-cause mortality (34). Con-
versely, more recent study provides evidence that positive
psychosocial factors can promote healthy physiological
functioning and greater longevity (35). Purpose in life is a
factor that can vary along a continuum of high to low, but
until recently, its study from an epidemiological perspective
had been lacking. Over the last decade, however, substan-
tial study has been reported concerning the relationship be-
tween purpose in life and a variety of clinical measures of
health and adverse clinical outcomes.

Our current study encompasses the examination of 10
prospective studies involving more than 136,000 partici-
pants, assessed for both all-cause mortality and cardiovascu-
lar events. In unadjusted analysis, eight of the nine studies
showed a statistically significant decrease in risk for mortal-
ity among those with high life purpose. The risk ratios varied
widely, from 0.24 to 0.92. Eight studies remained statistically
significant after adjusting for significant covariates, which
generally included age, sex, various cardiovascular risk fac-
tors, and a variety of psychosocial parameters. Overall, the
risk ratio for all-cause mortality was 0.67 before risk adjust-
ment and 0.83 after risk adjustment. Similar findings were
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1
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Overall (I-squared = 95.0%, p = 0.000) <> 0.67 (0.57, 0.78) 100.00
i
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NOTE: Weights are from random effects analysis .

T ! T
A 1 2
Favors High Purpose Favors Low Purpose

FIGURE 2. Unadjusted RRs for all-cause mortality according to high versus low purpose in life. Squares represent the risk ratio of the
individual studies; horizontal lines represent the 95% ClIs of the risk ratio. The size of the square reflects the weight that the

corresponding study exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk;

CI = confidence intervals.

noted for cardiovascular events, with an unadjusted risk ratio

of 0.65 and an adjusted risk ratio of 0.83.

We further assessed results according to four parameters
and their impact on all-cause mortality: the study country of

origin, the method used to assess purpose in life, age, and
whether or not participants with baseline CVD were in-
cluded in the studies. The study of origin was evaluated be-
cause 5 of the 10 studies emanated from Japan, with the

%
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FIGURE 3. Adjusted RRs for all-cause mortality according to high versus low purpose in life. Squares represent the risk ratio of the
individual studies; horizontal lines represent the 95% Cls of the risk ratio. The size of the square reflects the weight that the
corresponding study exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk;

CI = confidence intervals.
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%
Study RR (95% Cl)  Weight

Sone, 2008 —a— 0.33 (0.27, 0.40) 19.34

t

Tanno (Men cohort), 2009 0.77 (0.70, 0.85) 21.07

Tanno (Women cohort), 2009 —- 0.83(0.74,0.92) 20.92

Kim, 2013 0.75 (0.65, 0.86) 20.43
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NOTE: Weights are from random effects analysis

Inan

T T
1 1 1.5

Favors High Purpose Favors Low Purpose
FIGURE 4. Unadjusted RRs for cardiovascular events according to high versus low purpose in life. Squares represent the risk ratio
of the individual studies; horizontal lines represent the 95% Cls of the risk ratio. The size of the square reflects the weight that the
corresponding study exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk;
CI = confidence intervals.

other 4 originating in the United States. The risk ratios asso- Rahe's Brief Stress and Coping Inventory, was found to
ciated with purpose in life were similar in both countries. In  be correlated with all-cause mortality (28). Five studies
addition, in one large European study of 12,640 individuals assessed purpose in life and all-cause mortality according
that did not meet criteria for inclusion in our meta-analysis to a single-item questionnaire, one used a Meaning in Life
(reported only correlation coefficients for meaning in life questionnaire and four used variations of the Ryff Well-
and mortality), life meaning, as assessed by a subscale of =~ Being scale. Despite these different assessment tools,

%
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FIGURE 5. Adjusted RRs for cardiovascular events according to high versus low purpose in life. Squares represent the risk ratio of the
individual studies; horizontal lines represent the 95% Cls of the risk ratio. The size of the square reflects the weight that the
corresponding study exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk;
CI = confidence intervals.
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TABLE 2. Summary Statistics and Subgroup Analysis

Purpose in Life and Mortality

No. Studies? RR (95% Cl) p P
All-cause mortality
Unadjusted 9 0.67 (0.57-0.78) <.001 95.0%
Adjusted 9 0.83 (0.75-0.91) <.001 82.5%
CVD mortality
Unadjusted 0.65 (0.50-0.85) .001 94.2%
Adjusted 0.83 (0.75-0.92) .001 56.2%
Subgroup analysis of adjusted all-cause mortality
By country
USA 0.83 (0.70-0.98) .036 83.2%
Japan 5 0.81 (0.73-0.90) <.001 70.1%
By questionnaire used
Modified Ryff Well-Being Scale 2 0.81 (0.68-0.97) .026 30.7%
Other questionnaire 0.83 (0.74-0.92) .001 85.7%
By follow-up
Included participants with baseline CVD 5 0.63 (0.42-0.95) .026 76.9%
No baseline CVD 0.84 (0.78-0.90) <.001 68.6%
By age
Mean age >65 y 5 0.63 (0.42-0.95) .026 76.9%
Mean age <65y 0.84 (0.78-0.90) <.001 68.6%

No. = number; RR = relative risk; CI = confidence interval; CVD = cardiovascular disease.

“ Men and women cohorts of the study by Tanno et al. (16) were considered as separate studies.

however, subgroup analyses involving the Ryff Well-Being
questionnaire versus the single-item measures all suggest
that they are significant predictors of all-cause mortality.
Risk ratios also did not differ among studies that included
versus excluded participants with preexisting CVD. To-
gether, these findings indicate a robust relationship between
purpose in life and mortality and/or adverse cardiovascular
outcomes.

Standard error of Log risk ratio

Prior Studies

Although the study of life purpose and hard clinical out-
comes is only recent, an extensive prior literature has estab-
lished a link between positive psychosocial functioning and
health outcomes. A prior review by Pressman and Cohen
(36) suggested an overall inverse association between pos-
itive affect, mortality, cardiovascular function, and other bi-
ological systems. Steptoe et al. (37) also observed broad

-5 0 .5

Log risk ratio

FIGURE 6. Funnel plots of unadjusted RRs for purpose in life and all-cause mortality. Squares represent the risk ratio of the individual
studies; horizontal lines represent the 95% Cls of the risk ratio. The size of the square reflects the weight that the corresponding study
exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk; CI = confidence intervals.
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Standard error of Log risk ratio

T T T

Log risk ratio

FIGURE 7. Funnel plots of adjusted RRs for purpose in life and all-cause mortality. Squares represent the risk ratio of the individual
studies; horizontal lines represent the 95% Cls of the risk ratio. The size of the square reflects the weight that the corresponding study
exerts in the meta-analysis. The diamond represents the pooled risk ratio or the overall effect. RR = relative risk; CI = confidence intervals.

biopsychosocial support for the relationship between posi-
tive affect and health outcomes. Similarly, in work by Chida
and Steptoe (35), positive psychological well-being was
consistently associated with reduced mortality in both base-
line healthy and diseased populations. Although purpose in
life is a component of positive psychological health, it was
not specifically addressed in these three reviews. Boehm
and Kubzansky (38) reviewed 28 studies involving positive
psychological well-being and health outcomes, again with
overall similar findings. Three of the included studies ex-
amined purpose in life (included in this meta-analysis)
and found inverse associations with mortality. More specif-
ically, purpose in life has been related to a variety of psy-
chosocial and health-related outcomes. A meta-analysis of
70 studies demonstrated that purpose in life was associated
with a greater sense of competence, stronger social integra-
tion, positive affect, and lower rates of depression (39).
More recently, longitudinal study of older community-
dwelling individuals without dementia revealed that those
with a higher sense of purpose were less likely to develop
impairment of physical abilities during follow-up (40). In
other work, Boyle et al. (41) reported that the presence of
a high sense of purpose in life predicted a lower risk for de-
veloping both Alzheimer's disease and mild cognitive im-
pairment during a 7-year follow-up of 951 individuals. A
subsequent substudy involving postmortem examination
revealed that higher life purpose was associated with more
benign global pathophysiological changes and plaque accu-
mulation compared with those with lower life purpose at
baseline (42). Combined, these studies strongly comple-
ment the findings of our study.

Potential Pathophysiological Mechanisms

To date, pathophysiological study concerning purpose in
life has been relatively limited, but the findings are sugges-
tive of a few basic mechanisms by which low life purpose
might promote and high life purpose might deter disease.
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First, purpose in life might exert its affects through direct
buffering of pathophysiological responses to psychosocial
stressors, as suggested by a small number of studies. For in-
stance, purpose in life has been found to be associated with
better immune function (43) and better recovery from neg-
ative visual image stimuli as measured by the eyeblink reflex
(44). Other work has suggested a potential relationship be-
tween purpose in life and reduced levels of salivary cortisol
(9), but it should be noted that this finding may not be spe-
cific to any given dimension of Ryff's various domains of
psychological well-being. Life engagement, a similar con-
struct to life purpose, has also been inversely associated with
hemoglobin A1C in patients with diabetes mellitus (45).

Second, purpose in life might also exert its clinical ef-
fects through behavioral mechanisms, such as a commit-
ment to a healthier diet, physical activity, and avoidance
of substance abuse. Such health-promoting behaviors have
been noted with other positive psychological factors such as
optimism (46) and strong social support (47). Although
study of the effects of life purpose on health-promoting be-
haviors is not yet extensive, preliminary study has revealed
an association between life purpose and higher levels of
physical activity (10) and greater likelihood of being a non-
smoker (11). Furthermore, in a recent follow-up of 7168 in-
dividuals from the Health and Retirement Study, purpose in
life was strongly associated with better use of preventive
health services, even after adjusting for a variety of impor-
tant covariates, including baseline health, positive affect,
and socioeconomic factors (48). Other studies have found
associations between purpose in life and higher levels of
high-density lipoprotein and lower waist-hip ratios (49), re-
duced odds of disrupted sleep patterns (50), and greater
maintenance of functional status among community-
dwelling older adults (40).

Third, purpose in life might also exert beneficial effects
by servings as an emotional buffer. Along these lines, Feder
et al. (51) observed reduced symptoms of posttraumatic
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stress disorder and higher positive emotions among earth-
quake survivors identified as having a higher sense of pur-
pose in life.

Because most of these pathophysiologic arenas have
only been sparsely studied so far, more investigation is
needed to explore the potential pathophysiological and be-
havioral mechanisms by which purpose in life may be
health promoting.

Limitations

Our study contains a number of important limitations. First,
we did not restrict studies to only purpose in life. Rather,
our meta-analysis assumed purpose in life to be a similar
psychological construct to meaning in life, usefulness in life,
engagement in life, and ikigai, and thus included all studies
with these terms. Accordingly, there was considerable varia-
tion in the assessment tools used to assess purpose in life. Fu-
ture study might seek to evaluate if there are practical
distinctions between these constructs. For instance, it has re-
cently been suggested that purpose in life is but a facet of
what many refer to as meaning in life (12). According to this
reasoning, we come to see life as meaningful when we feel
that it has purpose, that we matter to the world in some
way, and it is coherent and understandable for us. The con-
cepts of purpose in life and meaning in life should thus be
correlated, but not necessarily redundant with one another.
Overall, four studies in our meta-analysis used variations of
the Ryff Well-Being scale to assess for purpose in life
(10,30,32,33), whereas one study used the meaning in life
questionnaire (31), two used single-item measures of useful-
ness (17,19), and three used single item measures of ikigai
(16,18,20). Despite these differences in definitions and as-
sessment tools, however, we observed markedly consistent
associations between purpose in life, all-cause mortality,
and cardiovascular events. Second, although psychosocial
risk factors typically manifest a graded relationship to the fre-
quency of adverse clinical events, this could not be ade-
quately assessed in our study. In the one study where a
graded relationship was assessed, Kim et al. (10) noted that
the relative risk for myocardial infarction was reduced by
27% for each unit increase in measured purpose. Third, our
results manifested a high degree of heterogeneity. Although
all subgroup analyses were significant predictors of all-
cause mortality, the heterogeneity noted in the relative risk
estimates may still be explained by differences in the defini-
tions of life purpose, assessment tools used, and the extent to
which other psychosocial factors were included as control-
ling covariates. Although prior work has established that
purpose in life is a separate and distinct component of psy-
chological well-being, it is possible that other psychosocial
factors are contributing to the observed findings. Of the 10
included studies, 5 controlled for social support and 3 for
the influence of positive affect. Because of the small number
of studies, we were unable to compare effect sizes between
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those studies which controlled for other aspects of psycho-
logical well-being and those that did not. Mechanistically,
purpose in life might exert its health effects (in part) by pro-
moting positive health behaviors. Of the 10 included studies,
6 included health behaviors as important covariates, albeit
with inconsistent definitions of health promoting behavior.
Thus, this is an important limitation which requires further
study. Also, religion and/or spirituality may be an important
source of life purpose for many individuals. Unfortunately,
none of the included studies examined this as a covariate.
In addition, the presence of psychological ill-being could po-
tentially influence the association between low life purpose
and negative health outcomes. Although 6 of the 10 studies
controlled for depression or depressed mood, this remains a
limitation which warrants further investigation. Finally, anal-
yses for publication bias suggested an absence of smaller
studies with no beneficial impact of life purpose, as well as
smaller studies of low methodological quality. After imput-
ing possible missing studies, however, our findings remained
unchanged.

Clinical Implications
The results of our study, along with other recent outcome
studies, indicate that purpose in life is an important health
variable that is associated with a reduced risk of adverse
outcomes, including all-cause mortality, cardiovascular out-
comes, stroke, dementia (41), and development of disability
(40). Our results are of particular interest because purpose
in life is a potentially modifiable factor that could result
in downstream health benefits. Indeed, one population
that has already been studied in this regard is the elderly,
who are a convenient population to test the benefits of
volunteering, an intervention that provides both social op-
portunity and purposeful engagement (52). Meta-analysis
indicates that volunteering in older participants is associ-
ated with a reduced rate of mortality (53) and interventional
studies have begun to demonstrate biological mechanisms
by which volunteering can promote health benefits both
among the elderly (54-56) and the young (57). Other spe-
cific interventions to develop and promote purpose in life,
a component of well-being, include well-being therapy
and meditation. Well-being therapy, developed by Fava
(58) as an add-on component to cognitive behavioral ther-
apy, seeks to emphasize positive life experiences. Prior
work in this field demonstrated significant improvements
in rate of relapse for major depression (59), as well as treat-
ment of generalized anxiety disorder (60). Similarly, medi-
tation therapy has been shown to improve components of
well-being such as mindfulness and purpose in life (61).
In addition, it is conceivable that a sense of purpose and/
or pursuit of meaningful activities moderate the effects of
psychosocial stressors. For instance, Poulin et al. (62) have
recently reported that giving to others predicted a reduced re-
lationship between chronic stress and subsequent mortality.
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Similarly, Brown et al. (63) noted reduced mortality among
participants who were providers of instrumental social sup-
port but not among those who were recipients. In other
work, volunteering was found to be associated with a re-
duced risk of mortality only among those who volunteered
for altruistic reasons, but not among those who volunteered
for self-oriented reasons (64). In this regard, future studies
might further examine the extent to which a sense of pur-
pose moderates a variety of stressors, such as caregiver
strain, job stress, and prior exposure to trauma or abuse.
Accordingly, further study into the health-promoting ef-
fects of purpose in life is indicated. Additional work is
needed to ascertain the optimal assessment tools for mea-
suring purpose in life, evaluate whether there is a graded re-
lationship between the depth of life purpose and subsequent
health benefits, and extend such studies to patient popula-
tions. Given the strength of association between having
low life purpose and negative health outcomes, interven-
tional studies are also needed to assess the extent to which
psychosocial therapies raise one's sense of life purpose.
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