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Abstract

Greater levels of psychological well-being are associated with reduced disease and mortality risk, 

and lifestyle habits may be potential mechanisms underlying these relationships. Prospective 

studies show that positive psychological factors enhance the likelihood of adopting specific health 

behaviors; yet, whether they promote the adoption of multiple healthy behaviors, which can have a 

multiplicative effect on disease and mortality risk compared to individual behaviors, is unknown. 

We investigated whether happiness and optimism were related to a healthy lifestyle (characterized 

by multiple health behaviors) over 10-22 years of follow-up; we also explored bidirectional 

associations, assessing if a healthy lifestyle at baseline was related to greater likelihood of 

experiencing higher happiness and optimism over time. Women reported levels of happiness in 

1992 (N=52,133) and optimism in 2004 (N=36,802). Health-related behaviors (physical activity, 

body mass index, diet, alcohol and tobacco consumption) were self-reported and combined into a 

lifestyle score, every four years from baseline until 2014. Multivariable generalized estimating 

equations with a Poisson distribution were used. Women with moderate and higher (versus lower) 
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happiness levels were more likely to report sustaining healthy lifestyles (RR=1.18, CI= 1.11-1.25; 

RR=1.39, CI=1.32-1.46, respectively). In secondary analyses, the magnitude of the inverse 

association was somewhat smaller (likelihood of sustaining higher happiness levels for baseline 

healthy versus unhealthy lifestyle, RR=1.11, CI=1.10-1.12). Results were similar when 

considering optimism as the exposure and in other secondary analyses (e.g., across individual 

habits). While bidirectional associations are apparent, these findings suggest pursuing happiness 

and optimism as modifiable determinants of lifestyle deserves further consideration.
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INTRODUCTION

Greater levels of psychological well-being (PWB), including optimism and life purpose, are 

associated with reduced disease and mortality risk (1, 2), and lifestyle habits have been 

proposed as potential mechanisms. Behaviors like physical activity, diet, and alcohol/

tobacco consumption tend to cluster (3), leading to a lifestyle that has a multiplicative effect 

on the likelihood of mortality compared to individual behaviors (4). To date, studies 

revealing associations between psychological factors and subsequent lifestyle have almost 

exclusively focused on the detrimental role of anxiety/depressive symptoms or medical 

populations (5–7). Yet, whether PWB relates to lower likelihood of adverse outcomes by 

promoting a healthy lifestyle, in disease-free populations is unknown. Moreover, PWB is 

comprised of multiple dimensions (1) and whether each are similarly linked with lifestyle 

has not been assessed. Filling these knowledge gaps might broaden primary prevention 

strategies for targeting novel determinants. In fact, existing interventions, including brief 

self-administered exercises, have been shown to increase PWB, including happiness (8); 

such interventions may in turn help alleviate chronic disease burden (3, 9) by potentially 

catalyzing improved lifestyle behaviors.

Numerous prospective epidemiological studies have evaluated whether PWB enhances the 

likelihood of adopting single health behaviors; these investigations mainly focused on 

optimism’s potential role in smoking cessation/abstinence or physical activity over ≤6 years 

of follow-up, in non-medical samples (10–18). Overall, results suggested higher optimism 

levels are related to greater likelihood of engaging in healthy behaviors. Findings were 

maintained after adjusting for not only conventional risk factors but also depressive 

symptoms, suggesting PWB may play a role beyond simply indicating the absence of 

distress. While this work is informative, it remains unclear whether i) optimism is associated 

with the adoption/maintenance of multiple concurrent health-related behaviors (hereafter, 

“lifestyle”), including physical activity, diet, alcohol/tobacco consumption, and weight, 

which synergistically impact morbidity and mortality (4); ii) other PWB dimensions, 

including happiness, may relate to future lifestyle; and iii) these relations persist over a 

decade and beyond. Of particular interest is whether PWB might be associated with greater 

ability to sustain a healthy lifestyle, rather than if it affects average lifestyle scores over time.
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In the current study, we investigated whether happiness and optimism were related to 

subsequent healthy lifestyle over a 10-22 year follow-up period in disease-free women. We 

considered happiness as it is one of the most commonly assessed PWB indicators in 

epidemiologic and surveillance research. We hypothesized that higher baseline levels of 

happiness and optimism would relate to greater likelihood of sustaining a healthy lifestyle. 

Based on previous research (10–18), we considered relevant covariates, including 

depression, previously identified as key potential confounders. While prior work has shown 

that favorable behaviors (e.g., physical activity, healthy diet) may also enhance PWB (19, 

20), to our knowledge no prospective study has evaluated potential bidirectionality between 

PWB dimensions and lifestyle. Thus, a secondary analysis assessed if healthy lifestyle at 

baseline was related to a greater likelihood of experiencing sustained higher PWB over time.

METHODS

Participants

The Nurses’ Health Study is an ongoing cohort comprised of 121,700 U.S. female nurses, 

aged 30-55 years at study inception in 1976 (21), who completed biennial questionnaires on 

lifestyle, medical history, and newly diagnosed medical conditions, with a follow-up rate of 

>85% (22). As shown in Figure 1, the present study excludes participants with missing 

baseline data on happiness or optimism, the health-related behaviors of interest, or relevant 

covariates (see Supplemental Table S1 for characteristics of eligible versus ineligible 

women). Those reporting cancer, diabetes, or heart disease at the time PWB indicators were 

queried were also excluded, as chronic conditions may affect health behaviors (23), resulting 

in two analytic samples: nhappiness=52,133, noptimism=36,802. The study protocol was 

approved by the institutional review board of Brigham and Women’s Hospital.

Measures

Psychological well-being (PWB) dimensions.—To assess happiness, the following 

item from the Medical Outcomes Study SF-36 (24) was queried in 1992: “How much of the 

time during the last month have you been a happy person?” Women also responded to this 

item in 1996 and 2000; these data were used for the secondary analyses described below. 

Response options range from 1 “all the time” to 6 “none of the time,” and were reversed-

coded so that a higher score reflected higher happiness. While single-item PWB measures 

are somewhat limited, they have demonstrated predictive capacity with cardiometabolic-

related outcomes, including behaviors and mortality (1, 16), and often perform similarly to 

multiple-item measures (25). In this sample, happiness scores were modestly stable across 

the three assessments (intra-class correlations coefficient [ICC]=0.44). This finding is 

consistent with recent evidence from another study that used a similar happiness item and 

suggested that ~50% of the variance obtained was due to trait-like, stable processes (26).

Optimism was assessed in 2004 using the 6-item Life Orientation Test-Revised (27). It was 

also queried in 2008 and 2012, and these assessments were used for secondary analyses. 

This scale has good validity and reliability (27). Using a 5-point Likert scale, women were 

asked the degree to which they agreed with statements like “In uncertain times, I usually 

expect the best.” After reverse coding negatively worded items, all items were summed to 
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create a composite score ranging from 6 to 30, with higher scores indicating higher 

optimism. Internal consistency (α=0.78) in the optimism analytic sample (2004 baseline) 

and overall stability across the three assessments (ICC=0.63) are moderate to high.

Happiness and optimism were first assessed at different times (1992 and 2004, respectively); 

therefore, the study baseline for each analytic sample was different. As both measures are 

available in each analytic sample, to assess the correlation between them, we considered 

happiness taken from 1992 in relation to optimism from 2004: rhappiness sample=0.32, 

roptimism sample=0.33. To assess discontinuous or threshold effects, following other studies 

(11, 12) we created three categories of each PWB indicator based on the score distribution in 

their respective analytic sample. Similar to other cohorts (28), most women in our sample 

reported higher happiness levels in 1992, resulting in unevenly distributed groups: low 

(14.62% of participants; score=1-3), moderate (18.89%; score=4), high (66.49%; 

score=5-6). For 2004 optimism, scores were more evenly distributed: low (32.13% of 

participants; score=6-23), moderate (30.96%; score=24-27), high (36.90%; score=28-30). To 

facilitate comparisons of effect size across indicators and studies, we also considered 

standardized PWB scores (M=0, SD=1).

Lifestyle score.—The five health-related behaviors included in the lifestyle score were: 

physical activity, body mass index (BMI; a behavior-related factor), diet, alcohol and 

tobacco consumption. They were selected based on a lifestyle index of multiple health 

behaviors commonly used in prior studies (6, 29), as well as cancer and cardiovascular 

prevention guidelines (30, 31). All individual behaviors were obtained via self-report at 

baseline (1992 or 2004), and every four years until 2014. We dichotomized each behavior 

according to whether women met recommended guidelines at each follow-up assessment 

(yes=1, no=0; see Text S1 for details about each cutpoint). Binary scores from each health 

behavior were then summed to create the lifestyle score, which ranges from 0 “least healthy” 

to 5 “most healthy” and was updated every four years. Because a score of 4 or 5 (healthy 

lifestyle) versus a score of 0-3 (unhealthy lifestyle) was associated with ~50% decreased risk 

of stroke in this cohort (29) and 66% decreased risk of mortality in prior research (4), we 

defined a healthy lifestyle using this outpoint (endorsing ≥4 healthy behaviors; yes/no). We 

further defined sustained healthy lifestyle as reporting a healthy lifestyle score at least twice 

over the study period, including the baseline assessment.

Covariates.—Selected confounders and other covariates included age (continuous), race 

(White, non-White), marital status (married/in a relationship, divorced/separated/widowed), 

education level (registered nurse, bachelor, master’s, doctorate), physical exam in the last 

two years (yes, no), as receiving advice from a clinician is associated with lifestyle changes 

(32), and depression status (i.e., antidepressant use or physician-diagnosed depression; yes, 

no). Age, marital status, and physical exam were self-reported at baseline for each analytic 

sample, whereas depression was obtained from the closest available assessment 

(happiness=1996; optimism=2004). Education and race were reported in 1992.
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Statistical analysis

To characterize the degree of change in lifestyle over time, within-subject coefficients of 

variation (CVs) were computed (33). Associations of baseline happiness and optimism 

levels with likelihood of reporting a sustained healthy lifestyle over the follow-up period was 

evaluated using generalized estimating equations (GEE) which is robust to correlated 

observations; further a Poisson distribution was used to account for non-rare outcomes (34). 

In primary models we evaluated PWB dimensions as categorical variables (lower, moderate, 

higher levels) in relation to a sustained healthy lifestyle, with a test for linear trend. In 

additional models, continuous (standardized; per 1-SD) PWB variables were evaluated in 

relation to a sustained healthy lifestyle.

To leverage the information captured by the lifestyle scores more fully (i.e., ranging from 

0-5) and assess change over time, we also considered categorical PWB indicators in relation 

to continuous lifestyle scores. In these models, a time x PWB interaction term was included 

to evaluate whether the rate of change in lifestyle scores over time differed depending on 

baseline PWB levels. All models controlled for age, race, marital status, education level, 

recent physical exam and depression.

We included secondary analyses. First, to explore the possible harmful role of extreme 

optimism on lifestyle, we modeled the likelihood of sustained healthy lifestyle for extremely 

high versus lower levels of optimism (extremely high=score of 30; 18.81% of the sample). 

Second, to account for women’s habits at study initiation and reduce concerns about 

concurrent lifestyle habits influencing both PWB levels and subsequent likelihood of 

sustained healthy lifestyle, we stratified models by baseline lifestyle score (healthy versus 

unhealthy), and used the likelihood ratio test. Third, to evaluate whether associations were 

consistent across habits, we investigated the likelihood of sustaining a healthy level of each 

behavior (i.e., for at least two assessments) separately.

Finally, we considered the inverse association, namely whether baseline lifestyle scores 

(categorical=healthy/unhealthy; continuous=per 1-SD) were associated with the likelihood 

of reporting sustained higher (versus moderate/lower) levels of happiness or optimism, at 

least twice over the follow-up period. For these analyses, all available PWB time points in 

the cohort were leveraged, including baseline lifestyle and PWB scores (happiness=1992; 

optimism=2004) and follow-up assessments (happiness=1996, 2000; optimism=2008, 2012). 

Linear mixed models were also used to assess whether PWB levels over time differed by 

baseline lifestyle levels (healthy/unhealthy), and whether the rate of change in PWB levels 

varied based by baseline lifestyle levels. Due to missing data on follow-up PWB measures, 

these analyses were conducted in ≥95% of the main samples (nhappiness=50,652; 

noptimism=35,043).

To address potential selection bias (see Table S1 for differences), person- and time-specific 

inverse probability weights were included in the models (35). Specifically, the probability of 

participating at each time point was modeled based on the exposure and covariates of 

interest among each analytic sample, and a weight that corresponded to the inverse of the 

probability of participating was created. Since results from age-adjusted models were similar 
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to fully-adjusted models, only the latter are presented. Analyses were conducted using SAS 

9.4 with a two-sided p-value of 0.05.

RESULTS

Baseline Characteristics

At the 1992 happiness baseline, women were 57.81 years old on average (SD=7.08; 

range=45-72), mostly White (98.00%), married/in a relationship (82.92%), registered nurses 

(RN=69.19%), reported a recent physical exam (87.37%) and not depressed (92.79%). The 

majority were non-smokers (86.45%), while nearly half had a healthy BMI (49.15%). Over 

one-third engaged in ≥150 minutes/week of moderate-to-vigorous physical activity 

(39.55%), whereas fewer drank on average 1 alcoholic drink/day (20.21%). Characteristics 

were comparable at the 2004 optimism baseline, with mean age=68.70 years (SD=6.83; 

range=57-84). Table 1 shows the distribution of covariates and health behaviors across 

baseline PWB levels.

Relation of happiness with future lifestyle

Within individuals, lifestyle scores were stable over time, as indicated by the fairly low 

within-subject variance (CV=0.30, confidence intervals: CI=0.30-0.30). Almost a quarter of 

the sample (24.07%) reported sustaining a healthy lifestyle (≥2 healthy lifestyle scores) over 

the study duration and among those, most (88.28%) did so on two consecutive lifestyle 

assessments (e.g., maintained a healthy lifestyle score in 1996 and 2000). Compared to 

women with lower happiness (Figure 2), those with moderate and higher levels were 18% 

and 39% more likely, respectively, to report sustaining a healthy lifestyle over time, after 

adjusting for covariates. A dose-response relationship was observed (p-trend≤0.0001), 

whereby the likelihood of adopting a sustained healthy lifestyle increased monotonically as 

happiness levels did. A similar pattern was evident across all individual health behaviors 

(Table S2).

Findings were not altered substantially when evaluating happiness measured continuously 

(per 1-SD change) in relation to a sustained healthy lifestyle (relative risk: RR1-SD=1.13, 

CI=1.11-1.15). Results were also maintained when evaluating associations of happiness 

levels in relation to continuous lifestyles scores over time, with higher happiness levels 

associated with healthier lifestyle scores at each time point. While lifestyle scores generally 

decreased over time, they decreased slightly more rapidly for those with elevated happiness 

levels (pinteraction<0.0001; βmoderate vs. lower happiness x time=−0.001, CI=−0.002, 0.001; 

βhigher vs. lower happiness x time=−0.006, CI=−0.007, −0.005), perhaps because of regression to 

the mean. Stratified analyses by initial lifestyle levels yielded a stronger association among 

women with an initially unhealthy (versus healthy) lifestyle score (likelihood ratio test, 

phappiness x baseline lifestyle<0.0001; Table S3).

Relation of optimism with future lifestyle

In the optimism analytic subsample, women’s lifestyle scores were also stable across 

assessments (within-subject CV=0.25, CI=0.25-0.25); relatively few participants reported 

sustaining a healthy lifestyle (i.e., ≥2 healthy lifestyle scores; 15.66%), but among them, the 
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majority (91.70%) did on two consecutive lifestyle assessments. As shown in Figure 2, 

moderate and higher (versus lower) optimism levels at baseline were associated with 22% 

and 40% greater likelihood of reporting a sustained healthy lifestyle throughout follow-up. 

A dose-response association was evident (p-trend≤0.0001) and similar patterns of 

association was observed for all individual behaviors (Table S2).

When considering optimism either as a continuous measure or at extremely high levels 

(versus lower optimism), the relationship with sustaining a healthy lifestyle was not 

substantially altered (RR1-SD=1.16, CI=1.13-1.19; RRextreme high vs. lower=1.39, 

CI=1.30-1.49). Findings were also comparable when considering categorical optimism with 

continuous lifestyle scores. As observed with the happiness results, lifestyle scores 

decreased somewhat more rapidly in women with elevated optimism levels (pinteraction<0.01, 

βmoderate vs. lower optimism x time=−0.002, CI=−0.004, 0.0002; βhigher vs. lower optimism x time=

−0.004, CI=−0.006, −0.002). In stratified models, estimates were stronger among women 

with an initially unhealthy (versus healthy) lifestyle score (likelihood ratio test: 

poptimism x baseline lifestyle<0.0001; Table S3).

Relation of lifestyle with future levels of PWB

Compared to women with an unhealthy lifestyle at baseline, those with a healthy lifestyle 

were 11% more likely to report sustaining high happiness levels (RR=1.11, CI=1.10-1.12), 

and 26% more likely to report sustaining high optimism levels (RR=1.26, CI=1.22-1.31), 

after controlling for covariates. Continuous baseline lifestyle scores (per 1-SD) yielded 

similar relationships with likelihood of sustaining higher subsequent happiness and 

optimism levels (RRhappiness=1.06, CI=1.06-1.07; RRoptimism=1.14, CI=1.12-1.16). Further, 

investigating baseline lifestyle levels with continuous PWB scores at each follow-up 

assessments led to similar results. There was a slightly faster decline in happiness scores for 

women reporting healthy versus Unhealthy lifestyle at baseline (pinteraction=0.0006; 

βhealthy vs. unhealthy lifestyle x time=−0.005, CI=−0.007, −0.002), whereas no time x lifestyle 

interaction effect was noted with optimism (pinteraction>0.05).

DISCUSSION

This study investigated whether happiness and optimism levels were associated with 

subsequent likelihood of sustaining a healthy lifestyle over 10-22 years in middle-aged and 

older women. Compared to women with lower happiness and optimism levels, women with 

moderate levels were 18-22% more likely to report a healthy lifestyle at least twice 

throughout the study (with most of them being at two consecutive time assessments); the 

estimates were even stronger among women with higher happiness and optimism levels (i.e., 

39-40%). A greater likelihood of reporting a sustained healthy lifestyle over time was also 

observed for every SD increase in both PWB dimensions, suggesting that even smaller 

improvements in happiness and optimism might potentially matter for lifestyle habits. Using 

prior findings from this cohort (36), we estimate that the difference in lifestyle scores 

evident for higher versus lower PWB levels (up to 0.33 points) would translate into up to 

5.35% decreased risk of stroke (see Text S2 for calculations). Overall, our results are 

consistent with previous findings on single behaviors assessed over shorter periods (10–18). 
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For instance, among women participating in the Women’s Health Initiative observational 

study, those with higher versus lower optimism scores at study initiation had a three-fold 

increase (i.e., improvement) in AHEI diet scores from baseline to one year later (11).

While happiness and optimism were assessed 12 years apart, which precludes formal 

comparison about within-person effects, it is notable that these modestly correlated 

constructs yielded comparable effect estimates for the likelihood of sustaining a healthy 

lifestyle. This may suggest that aspects of PWB common across the different dimensions are 

the critical factor driving associations of interest. In fact, an analogous phenomenon has 

been noted with psychological distress, whereby multiple dimensions like anger, anxiety, 

and depression often relate similarly with health outcomes (37, 38), and investigators have 

postulated that such associations could be explained by common rather than unique 

dimensions of psychological distress (37, 38). Or, it may be that PWB dimensions are 

somewhat exchangeable with regard to effects on lifestyle, perhaps in the way that different 

forms of physical activity may similarly affect health.

Consistent with prior studies evaluating the association of PWB with single behaviors (10–

13, 16), analyses revealed associations that were independent of traditional covariates and 

depression. In stratified analyses, relationships of happiness and optimism with future 

likelihood of sustaining a healthy lifestyle were obtained among women with initially 

unhealthy versus healthy lifestyle scores, potentially suggesting a greater role of PWB in 

adopting versus maintaining a healthy lifestyle. However, approximately 65%-77% of 

women with an initially healthy lifestyle maintained their favorable habits subsequent to 

baseline, which could also have reduced our capacity to detect relations in this subgroup. 

Moreover, although prior research has documented negative associations between extremely 

high optimism levels and health-related outcomes (39), we did not find evidence for such 

associations. Midlife and older female nurses, due to both their maturity and knowledge 

about health, may be less prone to systematic cognitive distortions about their own 

probability of encountering negative [health] events, a characteristic of “unrealistic 

optimism” (39) that may be more common among younger adults or those who are not 

health professionals.

To our knowledge, no prospective study has specifically assessed the bidirectional 

associations between PWB and lifestyle. Our results revealed relationships in both 

directions; however, the lifestyle→PWB association was of equal or smaller magnitude than 

the PWB→lifestyle association, and due to data limitations, could only be evaluated over a 

shorter period (8 versus 10-22 years). Given efforts aimed at changing multiple behaviors 

have had limited success, especially in the long-term (3), our findings suggest that targeting 

PWB might prove to be a fruitful strategy for improving lifestyle. Accordingly, a recent 

conceptual model illustrates how targeting PWB as an upstream determinant may set in 

motion a cascade of positive changes, because subsequent concurrent healthy behaviors may 

in turn lead to greater PWB and, consequently, lower the risk of adverse health outcomes 

(9).

This study has some limitations. Since findings were from a sample of middle-aged and 

older health professionals free of chronic illnesses at baseline, investigating these 
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associations among other populations is warranted. PWB levels might affect self-report of 

behaviors; however, participants were not aware of our study hypotheses. Self-reported 

habits may also be vulnerable to social desirability, which can lead to biased estimation of 

health behaviors (40). Yet, even if absolute levels are not reported precisely, behaviors would 

likely still be categorized appropriately as either healthy/unhealthy. Lastly, the l-item 

measure of happiness may not capture the construct comprehensively, although single items 

have been shown to perform similarly to multi-item measures in three large cohorts (25). To 

date, few epidemiologic studies have included PWB measures; while single items appear 

less-than-ideal, they may support further investment in multi-items measures for future 

research. Moreover, most women in our study reported a healthy lifestyle at two consecutive 

assessments; subsequent studies with more variability in lifestyle scores across assessments 

(e.g., alternating between healthy and unhealthy) should investigate whether PWB levels are 

associated with such variations. Strengths of the study include its prospective design over 

two decades, among a large and richly characterized sample. Additionally, repeated 

measures of both PWB and concurrent health behaviors allowed the investigation of 

bidirectionality between psychological and behavioral factors. To reduce concerns that initial 

lifestyle levels might affect both baseline PWB and subsequent lifestyle habits we conducted 

stratified analyses by baseline lifestyle levels. Lastly, the consideration of two PWB 

dimensions and a lifestyle composite also permitted a comprehensive perspective on how 

PWB indicators influence multiple habits that are synergistically involved in health.

Conclusion

Results from this study suggest that greater happiness and optimism levels might foster 

sustaining a healthy lifestyle over time, which could contribute to lower disease/mortality 

risk. It is noteworthy that elevated PWB may subsequently lead to the adoption of a healthy 

lifestyle even in women with initially unhealthy habits. Over the past 20 years, accumulating 

evidence has suggested that various interventions, from brief self-administered exercises to 

professionally-delivered psychotherapy, may increase diverse facets of PWB (8). As most 

U.S. adults exhibit suboptimal levels of physical activity and weight, and a large proportion 

maintain a poor diet and smoking habits (41), considering happiness and optimism as 

modifiable determinants of lifestyle deserves further consideration, particularly in clinical 

trials.
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Abbreviations

BMI body mass index

CI confidence interval

CV coefficient of variation

GEE generalized estimating equations

PWB psychological well-being

RR relative risk

SD standard deviation
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Highlights:

• Higher happiness and optimism levels were related to sustaining a healthy 

lifestyle

• These prospective relationships were evident over follow-up periods of 10-22 

years

• The size of effect on improved lifestyle is enough to reduce stroke risk by 

2-5%

• Relations were independent of age, sociodemographic factors, and depression

• Healthier lifestyle also led to future greater happiness and optimism levels
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Fig. 1. 
Flowchart of the two analytic samples.
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Fig. 2. 
Generalized estimating equations with a Poisson distribution evaluating the associationa of 

baseline happiness (1992) and optimism (2004) levels with likelihood of reporting a 

sustained healthy lifestyleb over follow-up (until 2014).
aFully-adjusted models, controlling for baseline age, race, marital status, education level, 

physical exam in the last 2 years, and depression.
bDichotomized levels (healthy/unhealthy) of physical activity, diet, BMI, alcohol and 

tobacco consumption were summed to create the lifestyle score, ranging from 0 to 5 (most 

healthy) and updated at each follow-up assessment. The outcome was defined as reporting a 

healthy lifestyle score (i.e., ≥4 healthy behaviors) at least twice over the study period.
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