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identical after the Trim and Fill procedure, indicating that 
no studies were removed and replaced (see funnel plot in the 
Online Data Supplement). The likelihood-based correction 
procedure yielded similar results (r=0.04; 95% CI, 0.02–0.07).

In sensitivity analyses without 3 effect sizes from patient 
populations, the overall effect was mostly the same (r=0.07; 
95% CI, 0.02–0.12). The 3 effect sizes from patient popula-
tions yielded an overall effect size that was somewhat attenu-
ated (r=0.05; 95% CI, 0.01–0.09). After excluding effect sizes 
from cross-sectional designs, the overall effect was slightly 
smaller for longitudinal and prospective longitudinal studies 
(r=0.06; 95% CI, 0.03–0.09). Finally, after excluding 3 effect 

sizes that were equal to zero, the overall effect was mostly 
unchanged (r=0.07; 95% CI, 0.03–0.12).

Discussion
Engaging in healthy behaviors is related to better cardiovas-
cular health and reduced risk of cardiovascular-related mor-
tality.83–85 However, attaining or maintaining healthy behavior 
across the lifespan is notoriously difficult.86 One possible rea-
son for the limited success of fostering healthy behavior is the 
failure to take into account the feelings, aspirations, or context 
of individuals. A novel approach to promoting cardiovascular 
health can draw from research on optimism, which has been 

Figure 1. Forest plot of individual studies investigating the association between optimism and physical activity. The size of the 
square corresponds to the weight of the effect size in the analysis. CI indicates confidence interval.

Figure 2. Forest plot of individual studies investigating the association between optimism and dietary quality. The size of the 
square corresponds to the weight of the effect size in the analysis. CI indicates confidence interval.
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identified as a modifiable, upstream psychological resource 
that is related to improved cardiovascular outcomes.23,87,88 
However, research to date has been unclear as to the direction 
and extent of optimism’s association with health behaviors. 
Evidence from the meta-analyses reported here suggests that 
optimism is modestly associated with greater physical activity, 
eating healthier food, and being less likely to smoke cigarettes 
in both healthy and patient populations. It does not seem that 
optimists ignore future health because of a rosy outlook; in-
stead, they engage in healthier behaviors compared with their 
less optimistic peers. By including longitudinal study designs 
and studies that statistically controlled for potential confound-
ers, our findings provide the most stringent test to date for an 
association between optimism and health behaviors.

The relatively small associations between optimism and 
cardiovascular-related behaviors are perhaps not surprising 
given that health behaviors are determined by factors at mul-
tiple levels (ie, individual, environmental, social, and policy 
factors). In addition, focusing on the association between 
optimism and health behaviors at a single point in time may 
underestimate optimism’s association with health behaviors 
cumulatively over time,89 or even in the context of sensitive 
developmental periods (eg, during adolescence when health-
related behaviors are often established) or major life events 
(eg, after experiencing a heart attack). Although it is possible 
that the association between optimism and health behaviors 
may operate differently for healthy and patient populations, 
we did not find strong evidence of that and small associations 
persisted regardless of the population. Such modest associa-
tions can have a measurable impact at the population level, 
where small changes on a wide scale can impact the health of 
thousands of people.90

Up to 65% of effect sizes included in the meta-analyses 
used cross-sectional designs, which restricts conclusions 
about the timing of the relationship (for other limitations of ex-
isting evidence and recommendations for future research, see 
Table 5). When effect sizes from cross-sectional studies were 
excluded from the meta-analyses, effects were attenuated for 
all 3 health behaviors. That said, it is noteworthy that small but 

consistent effects were evident for each health behavior even 
when considering only the more rigorously designed studies. 
Thus, evidence is suggestive but not conclusive. A bidirec-
tional relationship between optimism and health behaviors is 
likely, so additional evidence is needed that demonstrates op-
timism precedes and motivates health behaviors.

Further consideration of published longitudinal stud-
ies also provides insight for future directions. In the existing 
longitudinal evidence examining whether optimism precedes 
a given behavior, participants were often followed for short 
periods of time (eg, 8 weeks). Only a couple of studies fol-
lowed participants for a year or more,32,69 and few considered 
behavioral maintenance, uptake, or decline. Given the inher-
ent difficulty of not only initiating but also sustaining healthy 
behaviors over time, longer perspectives that track partici-
pants for lengthy periods of time are crucial, especially be-
cause healthy behavior is often not maintained over time.86 
One recent study that prospectively investigated the associa-
tion between a different psychological resource, psychologi-
cal well-being, and physical activity found that people with 
higher versus lower baseline levels of psychological well-be-
ing were more likely to attain and maintain recommended lev-
els of physical activity across more than a decade.91 However, 
this type of evidence remains rare.

Another challenge is that even when health behaviors are 
considered as outcomes in longitudinal studies, controlling for 
baseline behavior may leave little variance to be explained by 
other factors such as optimism, especially if changes in behav-
ior are not expected (this may have been the case in some of 
the smoking studies, where it is unlikely that many older adults 
initiate smoking later in life). In fact, most studies begin at a 
relatively arbitrary point in time, often in middle adulthood, 
because they are focused on diseases that develop midlife and 
beyond (eg, Multi-Ethnic Study of Atherosclerosis). This is 
potentially problematic given that many of the behaviors of 
interest are initiated in adolescence or early adulthood. By the 
time a cohort study can examine the relationships of interest, 
any observable effects are likely to have been at play for some 
time. Thus, the time frame of studies and a focus on whether 

Figure 3. Forest plot of individual studies investigating the association between optimism and cigarette smoking. The size of the 
square corresponds to the weight of the effect size in the analysis. CI indicates confidence interval.
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optimism is associated with the maintenance, improvement, or 
decline of health behaviors are important directions for future 
research, especially during adolescence or early adulthood.

Another weakness of many studies is their inability to rule 
out the possibility that other variables might alter the associa-
tion between optimism and health behaviors. Although some 
studies controlled for known potential confounders such as so-
cioeconomic status, others did not. Given the small sizes of the 
associations, even modest levels of confounding could explain 
away the associations. Thus, future studies should take into 
account the third variables that might confound the optimism–
behavior relationship or even formally assess the robustness 
of observed associations to unmeasured confounding.92 Key 
factors to consider include education and the presence of un-
derlying disease. In addition, given that optimism (or the lack 
thereof) is often correlated with indicators of psychological 
distress such as depression, anxiety, and stress, it is critical to 
ensure that effects of optimism are not simply signaling the 
absence of distress.

An additional drawback relates to the measurement of op-
timism and health behaviors in existing studies. Because both 
optimism and health behaviors are typically self-reported, the 
magnitude of their association may be inflated because of com-
mon methodology (although this is somewhat mitigated when 
optimism is assessed before behavior). Future research could 
use alternatives to self-report that may be more precise. For ex-
ample, analyzing written text could provide measurements of 
optimism, whereas cotinine levels or actigraphs could provide 
objective assessments of cigarette smoking and physical activ-
ity, respectively. In general, more consistent and standardized 
approaches to measuring health behaviors would also be useful.

Furthermore, examining nonlinear associations between 
optimism and health behaviors may be fruitful, especially for 
behaviors such as alcohol consumption where some but not 
too much of the behavior is associated with health.93 Moreover, 
health behaviors are often assessed with bipolar scales—for 
example, physical activity may be measured with a scale rang-
ing from inactivity (ie, sedentary behavior) to vigorous activ-
ity. However, being inactive may have different correlates than 
vigorously engaging in exercise does (eg, sedentary behaviors 
are associated with increased risk of disease independently of 
physical activity).94–96 Optimism could also be more strongly 
associated with one end of the spectrum (eg, vigorous activity), 
whereas psychological distress could be associated with the 
other end (eg, inactivity). We are not aware of any studies that 
have explicitly tested this hypothesis, but it may be useful to 
investigate the full spectrum of each behavior moving forward.

Findings indicated that there was substantial heterogene-
ity across the included studies that reflected true variation (not 
merely error), so further attention to differences in study char-
acteristics is warranted, especially when additional longitudi-
nal studies are conducted. The majority of evidence to date is 
based on relatively small sample sizes, which may not have 
enough statistical power to detect associations. Studies with 
diverse samples in terms of age, race, cultural background, so-
cioeconomic status, and health status will allow generalization 
to more people and help identify potential moderators of the as-
sociation between optimism and health behaviors. Most stud-
ies included in the meta-analyses comprised white individuals 
from Western countries. Yet optimism’s association with health 
behaviors may be moderated by characteristics that only the 
use of diverse samples can reveal. Moreover, optimism itself 
may be an important modifier and may interact with other fac-
tors, such as socioeconomic status, to predict health behaviors.

Finally, the commonly used Trim and Fill approach to de-
termining the extent of publication bias suggested that overall 
effect sizes were mostly unchanged. However, results from the 
likelihood-based correction procedure suggested that only a 
modest association was evident for cigarette smoking and that 
associations for physical activity and dietary quality were no 
longer statistically significant. Thus, findings should be inter-
preted in light of the possibility of publication bias, while rec-
ognizing that any narrative review or search of the literature 
would be subject to similar effects.

Concluding Remarks
Meta-analytic findings indicate that more optimistic individu-
als are apt to engage in healthier behaviors that are relevant 

Table 5.  Limitations of Existing Research and 
Recommendations for Future Research

Limitation Recommendation

Cross-sectional study designs Use prospective longitudinal designs that 
assess optimism at baseline and take into 
account baseline levels of behavior or 
change in behavior across time

Short-term longitudinal 
studies

Examine associations across longer 
periods of time (eg, a year or several 
years)

Investigation of the optimism–
behavior relationship at a 
relatively arbitrary point in 
time

Investigate the association during 
sensitive periods (eg, during adolescence) 
or in the context of major life events (eg, 
after a heart attack)

Few potential confounders 
considered in analytic models

Include a wide range of potential 
confounders in analyses including 
sociodemographic characteristics and 
psychological distress

Self-reported assessment of 
optimism and behaviors with 
inconsistent questionnaires 
for health behaviors

Use alternatives to self-report 
including peer-report, text analysis, 
biomarker assessment (eg, cotinine), or 
actigraphy; in addition, use standardized 
questionnaires to assess health behaviors

Small sample sizes Use sample sizes that are sufficiently 
powered to detect modest effect sizes

Mostly white participants 
from Western countries

Conduct studies with individuals from 
a variety of cultural, racial, and ethnic 
backgrounds

Only linear relationships 
investigated and uncertainty 
whether different aspects 
of behavior (eg, sedentary 
behavior vs vigorous physical 
activity) differentially correlate 
with optimism

Examine whether optimism and health 
behaviors have nonlinear relationships; 
split up potentially independent 
behavioral outcomes and investigate 
separately; use quantile regression 
models to see if effects of optimism 
matter more at some parts of a behavioral 
distribution than others; model an 
interaction between the baseline level of 
a health behavior and change in optimism 
in longitudinal studies
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for the delay of cardiovascular disease. We cannot yet draw 
firm conclusions as to whether modifying levels of optimism 
would lead to behavior change because of the predominance 
of cross-sectional evidence and the probable bidirectional 
association between optimism and health behaviors. That 
is, people with greater optimism are more likely to engage 
in healthy activities and healthy activities, in turn, are likely 
to foster greater optimism. However, the consistency of find-
ings across different health behaviors, as well as across cross-
sectional and longitudinal studies, suggests that optimism 
may increase the likelihood of engaging in healthy behavior. 
Additional longitudinal, prospective longitudinal (taking into 
account changes in behavior over time), and experimental 
investigations that isolate the effects of optimism and rule 
out alternative explanations can indicate more conclusively 
whether initially optimistic people have a reduced risk of car-
diovascular disease because of their greater willingness to en-
gage in health behaviors.

If future evidence can establish that optimism precedes 
and influences health behaviors, then new approaches to be-
havior change could be developed. Given the limited success 
of current efforts to promote behavior change, optimism may 
provide a novel strategy with which to design innovative be-
havioral interventions that foster psychological resources, 
rather than primarily seeking to repair psychological defi-
cits.18 Such an approach is congruent with recent calls for 
primordial prevention where a major goal is to prevent the 
development of risk factors and promote protective factors.97 
Indeed, an emphasis on optimism and other psychological re-
sources may be especially promising because effects could 
impact multiple behaviors simultaneously, rather than just a 
single behavior at a time.

Empirical evidence suggests that small improvements in 
optimism can be made through a variety of strategies, including 
via relatively brief writing exercises, meditative approaches, 
and even more intensive cognitive-behavioral therapy prac-
tices.88 Preliminary work has also investigated the feasibility 
of conducting 8-week long interventions to increase optimism 
and related constructs in cardiac patients.98–100 It remains un-
clear whether improvements in optimism could translate into 
behavioral or health benefits in the short term or, even more 
challenging, over the long term. However, findings indicating 
that optimism is modifiable combined with findings that opti-
mism is associated with healthier behavior suggest that opti-
mism may be a promising target for intervention. Given that 
optimism is important in its own right and that it may serve as 
a resource in relation to behavior and other health outcomes, 
a greater focus on both upstream factors that foster optimism 
and its downstream effects is warranted.
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SUPPLEMENTAL MATERIAL 
 
  



Online Supplement 1. Search terms used in PubMed and PsycINFO to identify relevant studies.  
 
PubMed: (optimism) AND ("physical activity" OR exercise OR fitness OR sedentary OR smoking OR 
tobacco OR food OR nutrition OR diet OR “eating behavior” OR "health behavior") AND 
("humans"[MeSH Terms] AND English[lang]) 
 
PsycINFO (when restricted to English language, humans, and non-dissertations): ("optimism") AND 
("physical activity" OR "exercise" OR “fitness” OR “sedentary” OR "smoking" OR "tobacco" OR "food" 
OR "nutrition" OR "diet" OR “eating behavior” OR "health behavior") 



Online Supplement 2. Screening process to identify relevant studies for meta-analysis. 

 

 

900 records 
excluded 

38 records 
included 

579 records 
identified through 

PubMed 

604 records 
identified through 

PsycINFO 

3 records identified 
through other 

sources 

1,186 total records 
reviewed 

938 records remaining 
after removing 248 

duplicates 



Online Supplement 3. Funnel plot for the association between optimism and physical activity with 
imputed studies shown in the solid circles.  
 



Online Supplement 4. Funnel plot for the association between optimism and dietary quality with the 
imputed study shown in the solid circle. 
 



Online Supplement 5. Funnel plot for the association between optimism and cigarette smoking. 
 

 




