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ARTICLE INFO ABSTRACT

Handling editor: Cecilia Cheng Objective: Using mixed methods, we investigated whether different sources of well-being were associated with
better cardiovascular health.

Methods: Data came from adults (55% women; 19% Black, 75% White) with biomarker data from the Midlife in
the United States (MIDUS) Study. At the second wave and in a refresher cohort, participants answered the
question “What do you do to make your life go well?” Judges evaluated each response for the presence of 12
sources of well-being (e.g., positive relationships, faith, health maintenance). Participants were also assessed on
8 components of cardiovascular health at two waves, an average of 12 years apart. Concurrent (N = 2036) and
longitudinal (N = 650) linear regressions examined the association between each well-being source in unadjusted
models and models adjusted for sociodemographic factors and word count.

Results: Adults who wrote about positive relationships, positive attitudes, enjoyment, coping, health mainte-
nance, and planning tended to have better cardiovascular health in unadjusted models concurrently and
longitudinally. In fully adjusted models, health maintenance (p < .001) and planning and organization (p = .004)
were associated with better cardiovascular health concurrently. Additionally, health maintenance (p = .03) and
work (p = .04) were associated with better cardiovascular health longitudinally.

Conclusions: Individuals who endorsed maintaining their health as central to well-being showed healthier car-
diovascular outcomes 12 years later. Combining qualitative assessments of sources of well-being with clinically
assessed measures of cardiovascular health highlights unique contributors of well-being that are relevant for
health and may not be evident with conventional self-report measures.
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1. Introduction

Ideal health reflects more than the absence of disease. Assessing the
presence of healthy behaviors and biological functioning in the popu-
lation provides insight into factors that support the maintenance and
promotion of health across the life course. The American Heart Associ-
ation (AHA) has long been focused on reducing risk of cardiovascular
disease (CVD) and associated deaths, which is critically important given
that CVD is the leading cause of death in the United States and around

the world (Kochanek et al., 2023; OECD, 2023). However, in 2010, the
AHA made a fundamental shift to expand their focus to health promo-
tion via healthy behavioral and biological functioning (Lloyd-Jones
et al., 2010). Central to this was the development of cardiovascular
health (CVH), also known as Life’s Essential 8, which is defined by four
health behaviors (healthy diet, engagement in physical activity, no
nicotine use, and adequate amounts of sleep) and four biological factors
(healthy levels of blood pressure, total cholesterol, glucose, and body
mass index [BMI]) (Lloyd-Jones et al., 2022a). Although the prevalence
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of CVH is relatively low, it is a powerful predictor of future health and
can indicate risk before disease becomes apparent (Lloyd-Jones et al.,
2022a; Tsao et al., 2023). For example, having ideal status on all eight
components of CVH is related to reduced risk of all-cause mortality,
cardiovascular mortality, and CVD (Fang et al., 2016; Sun et al., 2023).
One study estimated that if all adults in the U.S. had ideal CVH, then two
million cardiovascular events would be prevented each year (Bundy
et al., 2021). There is growing recognition that psychosocial factors are
linked with CVH (Levine et al., 2021; Lloyd-Jones et al., 2022a). Spe-
cifically, psychological well-being — or the positive thoughts and feelings
that individuals use to evaluate their lives (Boehm and Kubzansky,
2012) - is associated with many salubrious outcomes relevant for CVD
(Boehm, 2021; Boehm and Kubzansky, 2012; Kubzansky et al., 2018). In
the current study, we examined whether self-identified sources of
well-being, assessed from open-ended text responses, were concurrently
and longitudinally associated with CVH.

A growing number of studies report associations between psycho-
logical well-being (e.g., positive emotions, life satisfaction, purpose in
life, optimism) and better cardiovascular outcomes, including reduced
likelihood of CVD, lower risk of secondary cardiovascular events among
those with CVD, and lower risk of cardiovascular mortality (Alimujiang
et al., 2019; Cohen et al., 2015; DuBois et al., 2015; Rozanski et al.,
2019). Various markers of psychological well-being have also been
linked with better overall CVH (Boehm et al., 2020; Boehm et al., 2020;
Boehm et al., 2017; Hernandez et al., 2015, 2018; Park et al., 2021;
Santos et al., 2024; Sims et al., 2019). In addition, higher levels of
psychological well-being are associated with the individual behavioral
components of CVH, including reduced likelihood of smoking (Boehm
et al., 2018a; Kelloniemi et al., 2005; Konkoly Thege et al., 2009), more
physical activity (Baruth et al., 2011; Boehm et al., 2018a; Kim et al.,
2017), better sleep quantity and quality (Lacruz et al., 2016; Lemola
et al., 2013; Ong et al., 2013; Phelan et al., 2010), and a healthier diet
(Ait-Hadad et al., 2020; Boehm et al., 2018b; Grant et al., 2009). Psy-
chological well-being has also been linked to healthier levels of the
biological factors of blood pressure, lipids, BMI, and glucose (Boylan
et al., 2017; Linna et al., 2013; Qureshi et al., 2022b; Trudel-Fitzgerald
et al., 2014).

Notably, much of the literature on psychological well-being and CVH
relies on cross-sectional data, and more research with prospective,
longitudinal study designs and objectively assessed CVH is needed
(Kubzansky et al., 2018). Further, most research investigating associa-
tions between psychological well-being and CVH uses self-reported
scales to measure well-being. Self-report measures capture “how
much” well-being individuals have but do not provide insights into how
people think about and pursue well-being in their own lives. Such as-
sessments may be more easily derived via qualitative approaches that
allow individuals to describe their own sense of well-being. Past work
suggests the language people use reflects their thoughts, feelings, in-
terests, and priorities (Boyd and Schwartz, 2021; Tausczik and Penne-
baker, 2010; Vine et al., 2020). Additionally, well-being assessed via text
coding (i.e., based on language used in children’s essays or positive
emotions in older adults’ autobiographies) is associated with car-
diometabolic functioning and longevity (Boehm et al., 2022; Danner
et al., 2001; Pressman and Cohen, 2012). However, there is a paucity of
qualitative data in the literature on well-being and health, which limits
understanding about how positive feelings and functioning operate in
whole lives and in ways that matter for CVH (Willen et al., 2022).

The current study examines concurrent and prospective longitudinal
associations between psychological well-being and CVH using data from
the Midlife in the United States (MIDUS) Study, a national longitudinal
study of aging. Although the MIDUS survey included self-reported scales
of psychological well-being and positive psychological functioning,
MIDUS respondents also answered the open-ended question, “What do
you do to make your life go well?” We use these rich qualitative re-
sponses to assess sources of well-being in the current study. Initial ex-
amination of the open-ended responses identified 12 major sources of
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well-being that were concordant with self-report psychological well-
being scales (Boylan et al., 2024). The sources listed in order by fre-
quency of endorsement for more than 2000 participants included posi-
tive relationships, positive attitude, faith, self-awareness, work, coping,
health maintenance, enjoyment, planning and organization, learning,
integrity, and personal finances. Building from work demonstrating the
sources of well-being were reliably and validly assessed (Boylan et al.,
2024), the present investigation examined whether each source of
well-being was associated with overall CVH both concurrently and an
average of 12 years later. This mixed-methods approach offers insight
into which sources of well-being are most strongly associated with CVH.

2. Methods
2.1. Participants

Data came from the MIDUS Study, a national study of U.S. adults
(Radler, 2014). The first wave was initiated in 1995-1996 for the core
sample (MIDUS I). Follow-up assessments occurred in 2004-2005
(MIDUS II) and 2013-2014 (MIDUS III) (Song et al., 2021). Individuals
who participated in all three waves were more likely to be women, be
married, have higher levels of education, and be healthier compared
with individuals who dropped out (Song et al., 2021). Various cohorts of
participants have been added to the MIDUS Study since its inception. A
cohort of Black participants (n = 592) from Milwaukee, WI was added at
MIDUS II and re-assessed at MIDUS III. A refresher cohort matching the
age and gender distribution of participants at MIDUS I was added in
2011-2014, along with a second cohort of Black individuals from Mil-
waukee. A subsample of the core participants (n = 1054), Milwaukee
participants (n = 201), refresher participants (n = 746), and Milwaukee
refresher participants (n = 117) underwent overnight biomarker as-
sessments at one of three clinical research centers during the MIDUS II
(2004-2008) or refresher cohort (2013-2015) data collection. MIDUS
Study procedures were approved by Institutional Review Boards at the
University of Wisconsin, Madison and all participants provided written
informed consent.

The sample for the current research was based on participants who
engaged in the first biomarker assessment as this was when the primary
variables of interest were assessed (for more details, see Boylan et al.,
2020; Love et al., 2010). Of the 2118 participants eligible for the ana-
lytic sample for concurrent analyses, 71 participants were missing data
on MIDUS II CVH, 8 additional participants were missing data on race,
and 3 additional participants were missing data on education. This
resulted in 2036 participants for concurrent analyses. For prospective
longitudinal analyses, 747 participants completed the MIDUS III
biomarker assessment of whom 687 also had data from the MIDUS II
biomarker assessment. Of those 687, 21 participants were missing data
on MIDUS II CVH, an additional 14 participants were missing data on
MIDUS III CVH, and 2 participants were missing data on race or edu-
cation. This yielded 650 participants for prospective longitudinal
analyses.

2.2. Sources of well-being

At the end of the self-administered questionnaire administered dur-
ing the biomarker assessment, participants were asked to write a
response to the question: “What do you do to make your life go well?”
On average, MIDUS II and refresher participants wrote 60.03 words
(median = 45.00; SD = 55.79; minimum = 1; maximum = 457). In
previous work (Boylan et al., 2024), directed content analysis was used
to derive a theoretically based codebook (Hsieh and Shannon, 2005).
This involved developing an initial codebook from Markus and col-
leagues (2004) and then using theoretical knowledge and an iterative
process to refine themes based on randomly selected written responses.
Using both deductive and inductive strategies yielded a rigorous code-
book to evaluate 12 themes or sources of well-being (Bingham and
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Witkowsky, 2021; Daly, 2007; Hsieh and Shannon, 2005): positive re-
lationships, positive attitude, faith, self-awareness, work, coping, health
maintenance, enjoyment, planning and organization, learning, integrity,
and personal finances (see Supplemental Table S1 for definitions and
illustrative phrases from participants’ responses). Nested within most
themes were more specific subthemes (e.g., subthemes of positive
emotions, optimism, satisfaction, and others within the positive attitude
theme), although analyses at the subtheme level were not conducted in
the current research.

As described in detail elsewhere (Boylan et al., 2024), each sentence
within a response was evaluated for relevant themes. Sentences were
coded with as many themes as necessary to fully capture the content
within each sentence. Three individuals independently coded each
response. Disagreements among coders were not discussed. Instead,
when at least two of the three individuals indicated that a theme was
present, then that theme was considered endorsed by the MIDUS
participant (1) versus absent (0) (O’Connor and Joffe, 2020). As re-
ported previously (Boylan et al., 2024), mean percent agreement among
coders for each theme was strong (M = .91; minimum = .80; maximum
= .98). On average, participants wrote responses with 4.43 themes (SD
= 2.25; minimum = 0; maximum = 12). Each theme and the total
number of themes (standardized with M = 0 and SD = 1) served as
predictors.

2.3. Cardiovascular health

CVH was defined following updated guidelines from the AHA and its
Essential Eight composite (Lloyd-Jones et al., 2022a). It includes eight
components: diet, physical activity, nicotine exposure, sleep, BMI,
lipids, glycosylated hemoglobin (HbAlc), and blood pressure. Each
component was assessed during the biomarker data collection (see
Supplemental Material for more details). Consistent with Lloyd-Jones
and colleagues (2022a), participants received points ranging from 0 to
100 on each of the eight components. The unweighted average of the
eight components was then calculated to represent overall CVH with
higher numbers indicating better health. The range of CVH scores for
concurrent analyses was 14.38-100.00 points (M = 68.72; median =
70.00; SD = 14.01). The range of CVH scores for longitudinal analyses
was 25.00-100.00 points (M = 69.62; median = 70.63; SD = 13.32).
These are comparable to or slightly better than estimates of overall CVH
from adults over age 40 in the National Health and Nutrition Exami-
nation Surveys from 2013 through 2018 (Lloyd-Jones et al., 2022b).

2.4. Covariates

Covariates were selected based on evidence suggesting both the
themes in qualitative responses and CVH are patterned by sociodemo-
graphic characteristics (Boylan et al., 2024; Markus et al., 2004; Qureshi
et al., 2022a). This included age at clinic visit (years), gender (men
[reference] and women), highest level of education completed (high
school diploma or less, some college, and bachelor’s degree or higher
[reference]), and race (White [reference], Black, and other). Following
previous research (Boehm et al., 2022, 2024), we also included the word
count of the open-ended responses as a covariate because the length of
the responses could affect which and how many sources of well-being
were noted. Word count may also vary based on sociodemographic
background and act as a confounder in the association between
well-being themes and CVH. Continuous variables were mean centered
based on the analytic sample.

2.5. Statistical analyses

The distributions of each source of well-being, CVH, and covariates
were examined first, followed by linear regression models examining
each covariate’s association with CVH. Primary linear regression models
examined the association between the presence of each source of well-
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being at MIDUS II/MIDUS Refresher and overall CVH at MIDUS II/
MIDUS Refresher (concurrent analyses) and MIDUS III (longitudinal
analyses). Three sequentially adjusted models were examined: the first
was unadjusted for covariates, the second adjusted for sociodemo-
graphic covariates (age, gender, education, and race), and the third
additionally adjusted for word count. In longitudinal analyses with
MIDUS III CVH as the outcome, a fourth model additionally adjusted for
MIDUS II CVH for prospective analyses. In secondary analyses, we also
considered whether the total number of themes endorsed was associated
with CVH concurrently and longitudinally. These analyses tested
whether identifying more (vs. fewer) well-being themes was also asso-
ciated with CVH, independent of the topic of well-being, and is aligned
with calls to consider multiple dimensions of well-being simultaneously
in relation to health (Kubzansky et al., 2018). Analyses were conducted
in SPSS version 29 with alpha = .05, two-tailed.

Given that the endorsement of well-being sources varied by socio-
demographic factors (Boylan et al., 2024), exploratory analyses exam-
ined whether associations between well-being sources and CVH were
differently associated in certain sociodemographic subgroups. Interac-
tion terms representing the product of each well-being source and age
(continuous, mean-centered), gender, education, and race, respectively,
were created and added to a linear regression model that contained the
well-being source and all sociodemographic factors. Alpha = .01 for
these exploratory analyses.

3. Results
3.1. Participant characteristics

The 2036 participants in the concurrent analytic sample were on
average 55.48 years old (median = 55.00; SD = 12.60; minimum = 26;
maximum = 86) at the MIDUS II and refresher biomarker assessments.
Slightly more than half were women (n = 1115; 54.8%) and the majority
were White (n = 1530; 75.1%) followed by Black (n = 380; 18.7%) and
other races/ethnicities (n = 126; 6.2%). Nearly half of participants had a
bachelor’s degree or higher (n = 977; 46.1%); the rest had some college
education (n = 638; 30.1%) or a high school diploma or less (n = 499;
23.6%). Participants endorsed positive relationships (72%), faith
(40.2%), and positive attitudes (41.5%) most frequently of all sources of
well-being (Supplemental Table S1).

Each covariate’s association with concurrent CVH was examined in a
linear regression model with all covariates. Most were associated with
CVH (ps < .002). Younger adults (B(SE) = —.13(.02)), women (B(SE) =
2.83(.58)), and those who wrote more words (B(SE) = .02(.01)) had
better CVH. Black participants (B(SE) = —9.12(.78)) and those with a
high school diploma (B(SE) = —8.09(.75)) or some college (B(SE) =
—5.09(.67)) had worse CVH. Being a race besides White or Black was not
associated with CVH (B(SE) = —.92(1.19), p = .44). The pattern of as-
sociations was very similar when considering CVH longitudinally,
although older adults had better CVH (B(SE) = .15(.05), p = .002) and
word count was no longer significantly associated with CVH (B(SE) =
.01(.01), p = .23).

3.2. Concurrent associations between sources of well-being and
cardiovascular health

The endorsement of most well-being themes was significantly asso-
ciated with better concurrent CVH in unadjusted analyses (Table 1). This
included positive relationships, integrity, self-awareness, positive atti-
tude, enjoyment, coping, health maintenance, learning, work, personal
finances, and planning. When accounting for age, gender, race, and
education, significant associations for enjoyment, health maintenance,
and planning persisted. However, after additionally adjusting for word
count, only two sources of well-being remained associated with higher
CVH scores: health maintenance and planning. This suggests individuals
who described prioritizing behaviors to support their health or making
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Table 1
Concurrent analyses for the association between sources of well-being and cardiovascular health at MIDUS II (N = 2036).
Model 1 Model 2 Model 3
ES B LL UL p B LL UL p B IL UL P

Sources of Well-Being
Positive Relationships .20 2.78 1.43 4.13 <.001 1.07 -.19 2.33 .10 .64 —.65 1.94 .33
Faith .002 .02 —-1.22 1.26 .97 .54 —.61 1.69 .36 .36 -.79 1.51 .54
Integrity 13 1.77 .06 3.48 .04 .62 —.95 2.19 .44 .25 —-1.34 1.83 .76
Self-Awareness 17 2.37 1.11 3.64 <.001 .03 -1.14 1.21 .96 -.55 -1.78 .67 .38
Positive Attitude .19 2.61 1.38 3.84 <.001 .73 —.41 1.88 .21 .29 —.89 1.47 .63
Enjoyment 22 3.09 1.73 4.45 <.001 1.44 17 2.71 .03 1.09 —-.20 2.38 .10
Coping 12 1.67 .36 2.99 .01 —.40 -1.61 .82 .52 —.94 -2.19 31 .14
Health Maintenance 48 6.60 5.30 7.89 <.001 4.94 3.73 6.15 <.001 4.74 3.51 5.98 <.001
Learning .24 3.33 1.66 4.99 <.001 .85 -.70 2.41 .28 27 -1.33 1.87 74
Work .19 2.61 1.33 3.90 <.001 .42 —-.78 1.61 .49 .02 —-1.21 1.24 .98
Personal Finances 22 3.07 1.01 5.14 .004 1.89 —.006 3.78 .051 1.39 —.53 3.31 .16
Planning and Organization .34 4.76 3.14 6.38 <.001 2.59 1.09 4.09 <.001 2.22 .69 3.75 .004
Total Sources of Well-Being 22 3.07 2.47 3.66 <.001 1.39 0.80 1.97 <.001 1.25 0.55 1.96 <.001

Note. Model 1 was unadjusted. Model 2 adjusted for sociodemographic characteristics (age, gender, education, and race). Model 3 additionally adjusted for word count.
ES = effect size (d for the sources of well-being and r for the total sources of well-being); LL = lower limit for 95% confidence interval; UL = upper limit for 95%
confidence interval. Each source of well-being was entered in a separate regression model. Bold font represents p < .05.

plans as sources of their well-being tended to display better CVH
concurrently. Indeed, individuals who did not endorse health mainte-
nance had lower CVH scores (M = 66.73; SD = 14.06) relative to those
who did endorse health maintenance (M = 73.32; SD 12.79), Cohen’s d
= .48. A similar pattern was evident for individuals who did not endorse
planning and organization (M = 67.93; SD = 13.88) compared with
those who did (M = 72.69; SD = 14.01), Cohen’s d = .34.

Secondary analyses showed that individuals who identified more
sources of well-being had better concurrent CVH, regardless of covariate
adjustment (Table 1; fully adjusted: b = 1.25; 95% confidence interval =
0.55, 1.96; p < .001).

3.3. Longitudinal associations between sources of well-being and
cardiovascular health

The mean number of years between biomarker assessments during
the second and third waves of data collection was 11.60 years (SD =
1.25; minimum = 8.00; maximum = 17.00). Longitudinal analyses
investigating the association between sources of well-being at MIDUS II
and MIDUS III CVH paralleled concurrent findings (Table 2). In unad-
justed models, endorsing the themes of positive relationships, positive
attitude, enjoyment, coping, health maintenance, learning, work, per-
sonal finances, and planning were each related to better CVH. After
adjusting for age, gender, race, and education, associations were

maintained for positive relationships, health maintenance, and work.
However, only the themes of health maintenance and work were asso-
ciated with CVH approximately 12 years later when additionally
adjusting for response word count. Moreover, when MIDUS II CVH was
considered, only the theme of coping was predictive of MIDUS III CVH
(b = 1.94; 95% confidence interval = 0.19, 3.69; p = .03). To put this in
perspective, individuals who wrote about coping as a source of their
well-being showed higher CVH scores (M = 72.00; SD = 12.99) than
individuals who did not (M = 68.50; SD = 13.34), Cohen’s d = .27. No
other sources of well-being were prospectively associated with CVH.

Similar to concurrent associations, those who included more well-
being themes in their responses had better CVH at MIDUS III in unad-
justed and fully adjusted models (Table 2; fully adjusted: b = 1.63; 95%
confidence interval = 0.42, 2.84; p = .008). However, findings were
attenuated when additionally adjusting for MIDUS II CVH (b = .68; 95%
confidence interval = —0.36, 1.73; p = .20).

3.4. Exploratory analyses: moderation by sociodemographic
characteristics

Exploratory models tested whether associations between sources of
well-being and CVH differed among sociodemographic subgroups (i.e.,
by age, gender, education, and race). In cross-sectional and longitudinal
models (results not presented), nearly all interaction terms between

Table 2
Longitudinal analyses for the association between sources of well-being and cardiovascular health at MIDUS III (N = 650).
Model 1 Model 2 Model 3
ES B LL UL p B IL UL p B LL UL P

Sources of Well-Being
Positive Relationships .27 3.52 1.23 5.81 .003 0.98 -1.12 3.08 .36 .75 -1.40 2.90 .50
Faith 12 1.55 -.53 3.63 .14 1.66 -.21 3.54 .08 1.56 -.32 3.45 .10
Integrity .04 —-.50 —3.26 2.26 72 —.60 -3.11 1.90 .64 —.88 —3.41 1.66 .50
Self-Awareness .14 1.88 -.23 4.00 .08 .19 -1.74 212 .84 -.17 —-2.18 1.85 .87
Positive Attitude .20 2.62 .54 4.71 .01 .36 -1.56 2.28 71 .09 -1.89 2.06 .93
Enjoyment .28 3.68 1.37 5.99 .002 1.59 —.53 3.70 .14 1.38 -.79 3.54 .21
Coping .27 3.50 1.32 5.68 .002 1.66 -.35 3.68 11 1.50 —.55 3.54 .15
Health Maintenance .32 4.16 1.93 6.38 <.001 231 .28 4.35 .03 2.24 .20 4.27 .03
Learning .22 2.94 .05 5.84 .05 —.65 -3.33 2.04 .64 -1.18 -3.97 1.61 41
Work .32 4.17 2.06 6.28 <.001 231 0.38 4.24 .02 2.14 .15 4.14 .04
Personal Finances .27 3.65 .03 7.26 .05 1.56 -1.72 4.85 .35 1.26 —2.08 4.59 .46
Planning and Organization .22 2.94 .25 5.63 .03 1.13 -1.32 3.58 .37 .86 -1.64 3.37 .50
Total Sources of Well-Being .25 3.47 2.43 4.50 <.001 1.49 0.48 2.51 .004 1.63 0.42 2.84 .008

Note. Model 1 was unadjusted. Model 2 adjusted for sociodemographic characteristics (age, gender, education, and race). Model 3 additionally adjusted for word count.
ES = effect size (d for the sources of well-being and r for the total sources of well-being); LL = lower limit for 95% confidence interval; UL = upper limit for 95%
confidence interval. Each source of well-being was entered in a separate regression model. Bold font represents p < .05.
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sources of well-being and age, gender, education, and race, respectively,
were not significantly different from zero. The one exception was that
self-awareness interacted significantly with gender (p = .003) such that
women who endorsed self-awareness had better CVH at MIDUS III
whereas men who endorsed self-awareness had worse CVH at MIDUS III.

4. Discussion

The primary objective of this study was to examine associations
between self-identified sources of well-being and CVH, assessed via the
AHA’s Life’s Essential Eight composite (Lloyd-Jones et al., 2022a). In
concurrent analyses that controlled for sociodemographic characteris-
tics and word count, individuals who identified maintaining their health
and planning as things they did to make their life go well had better CVH
compared to those who did not mention these themes. In longitudinal
analyses, those who wrote about health maintenance and being pro-
ductively engaged in work had better CVH an average of nearly 12 years
later. Further, coping was the only source of well-being that was pro-
spectively associated with better CVH in models that controlled for
sociodemographic characteristics, word count, and CVH at MIDUS II
(when participants wrote about well-being).

It is not surprising that individuals who endorsed health mainte-
nance as important to their well-being experienced better CVH. Some
aspects of health maintenance - including engaging in physical activity,
eating well, managing weight, getting adequate sleep, and abstaining
from tobacco — directly align with CVH measurement (Lloyd-Jones et al.,
2022a). Other subthemes such as engaging in preventive health care and
taking care of one’s physical and mental health also contribute to health
promotion (see illustrative quote in Supplemental Table S1). The other
sources of well-being that were most robustly related to CVH (i.e.,
planning and organization, work) may similarly promote health via
their focus on setting goals, having routines, and being productively
engaged in formal employment or other rewarding activities (e.g., vol-
unteering in the community, caring for grandchildren, engaging in
hobbies). This is consistent with evidence suggesting that individuals
who tend to be goal-oriented and organized (key markers of conscien-
tiousness) or have a purpose derived from meaningful activities tend to
show healthier cardiovascular biomarkers and behaviors (Amano et al.,
2020; Bogg and Roberts, 2004; Burr et al., 2016; Estrella et al., 2020; E.
S. Kim et al., 2020; Sutin et al., 2018).

Utilizing coping strategies also emerged as a contributor to well-
being that predicted better CVH in longitudinal analyses. Experiencing
challenges or stressors is an inevitable part of life. However, those with
inadequate coping strategies or those who deal with ongoing, chronic
stress may have elevated risk for CVD and poor CVH (Brewer et al.,
2018; Kivimaki and Steptoe, 2018). Responding to challenges with
coping strategies that minimize the harmful effects of stress — including
being resilient and mindful, as well as demonstrating self-regulation and
personal mastery — may support cardiovascular-related outcomes in the
long term (J. H. Kim et al., 2020; Kubzansky et al., 2011; Loucks et al.,
2015; Roepke and Grant, 2011).

Beyond individual sources of well-being that corresponded with
healthier cardiovascular outcomes, identifying more sources of well-
being in one’s life was also associated with better CVH. In fully
adjusted concurrent and longitudinal models, people who described
more themes that contributed to their well-being experienced better
CVH. These findings were attenuated when controlling for baseline
CVH, but it may be challenging for the effects of any factor to predict
above and beyond the outcome at baseline (as was evident with the
analyses by individual theme). Nonetheless, this finding is consistent
with previous research (Guimond et al., 2022) and raises interesting
possibilities for subsequent investigations. Future research could
investigate if merely having more sources of well-being matters, if a
diverse set is key, if certain combinations are important, and if effects
are additive or multiplicative. For the most part, interaction terms be-
tween well-being sources and sociodemographic factors (age, gender,
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education, race) were not significantly different from zero when pre-
dicting CVH in cross-sectional and longitudinal models (the one excep-
tion was the interaction between self-awareness and gender in
longitudinal models). This suggests that associations between sources of
well-being and CVH were largely similar among sociodemographic
subgroups. However, future work should examine how intersectional
identities (e.g., subgroups based on age and gender and race) affect the
sources of well-being mentioned in responses and if those differences
matter for CVH and its subcomponents. It would also be valuable to
confirm potential gender differences in how self-awareness as a source
of well-being is related to CVH both concurrently and over time.

Strengths of this investigation include a mixed methods analytic
approach embedded within a national cohort, ample data from diverse
participants, longitudinal analyses across a mean of nearly 12 years, and
adjustment for potential confounders. Yet several limitations should be
considered when interpreting the results. First, only four of the eight
components of CVH were clinically assessed. The health behaviors of
diet, physical activity, nicotine exposure, and sleep were self-reported,
which may be subject to self-report bias or other measurement error.
Second, although the overall MIDUS Study is a national sample, those
who participated in the biomarker assessments were more highly
educated than those who did not participate (Love et al., 2010). That
said, there was still a good distribution of educational achievement in
our analytic sample and no other sociodemographic differences were
evident for those who did versus did not participate in the biomarker
assessment (Love et al., 2010). The finding that older adults had better
CVH in longitudinal analyses may be related to selective attrition, where
less healthy older adults were less likely to participate in the MIDUS III
biomarker assessment. It is likewise possible that individuals from
backgrounds not well-represented in the MIDUS cohort (e.g., race-
s/ethnicities beyond White and Black) may endorse other themes of
well-being. Thus, future research will need to implement mixed methods
approaches in other, diverse cohorts (Willen et al., 2022).

Finally, this study focused on major themes of well-being, providing
a high-level overview of how key sources of well-being may be relevant
for physical health over time. The current project therefore represents an
initial step toward understanding which sources of well-being matter for
CVH, but future research should interrogate the finer-grained subthemes
that emerged in responses. For example, a substantial amount of
research demonstrates that positive social relationships are beneficial
for physical health and longevity (Holt-Lunstad, 2018; Holt-Lunstad
et al., 2010). Although the qualitative data in the present study allowed
us to examine whether positive relations in general were related to CVH,
we did not consider specific dimensions such as emotional and physical
intimacy, communication, and forgiveness. Some of these more refined
facets of positive relationships may be more strongly related to CVH
than others or the overall construct of positive social relationships.
Other analytic approaches, such as large language models or cluster
analysis, would also be worth exploring to capture which well-being
themes and subthemes tend to co-occur and whether various clusters
are more strongly related to CVH than others. Person-centered strategies
like latent class analysis may be particularly useful for identifying which
themes and subthemes were frequently mentioned together, and future
research can examine whether certain combinations of well-being
themes and subthemes are most strongly related to CVH concurrently
and over time.

Taken together, this study implemented a mixed methods approach
that allowed a diverse sample of midlife and older adults to describe, in
their own words, what matters to their sense of well-being and how this
relates to CVH over time. Consistent with previous research on the
psychosocial correlates of CVH (Santos et al., 2024), findings indicated
that better CVH was evident when individuals described maintaining
their health, planning and organizing, engaging productively in work,
and implementing coping strategies as key to their well-being. These
findings contribute to a better understanding of how well-being operates
in whole lives and how well-being contributes to CVH in the population.



J.K. Boehm et al.
CRediT authorship contribution statement

Julia K. Boehm: Writing — review & editing, Writing — original draft,
Supervision, Methodology, Investigation, Funding acquisition, Formal
analysis, Data curation, Conceptualization. Monica Adams: Writing —
review & editing, Software, Project administration, Data curation.
Jennifer Morozink Boylan: Writing — review & editing, Supervision,
Software, Project administration, Methodology, Investigation, Funding
acquisition, Formal analysis, Data curation, Conceptualization.

Ethics approval

MIDUS Study procedures were approved by Institutional Review
Boards at the University of Wisconsin, Madison and all participants
provided written informed consent.

Declaration of competing interest

The authors have no conflicts of interest to disclose.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.socscimed.2025.117903.

Data availability

De-identified data and documentation for the MIDUS study are
available at https://www.icpsr.umich.edu/web/ICPSR/series/203. An-
alytic code is available at https://osf.io/jgsmh/.

References

Ait-Hadad, W., Bénard, M., Shankland, R., Kesse-Guyot, E., Robert, M., Touvier, M.,
Hercberg, S., Buscail, C., Péneau, S., 2020. Optimism is associated with diet quality,
food group consumption and snacking behavior in a general population. Nutr. J. 19
(1), 6. https://doi.org/10.1186/s12937-020-0522-7.

Alimujiang, A., Wiensch, A., Boss, J., Fleischer, N.L., Mondul, A.M., McLean, K.,
Mukherjee, B., Pearce, C.L., 2019. Association between life purpose and mortality
among US adults older than 50 years. JAMA Netw. Open 2 (5), €194270. https://doi.
org/10.1001/jamanetworkopen.2019.4270.

Amano, H., Fukuda, Y., Kawachi, I., 2020. Is higher work engagement associated with
healthy behaviors? A longitudinal study. J. Occup. Environ. Med. 62 (3). https://doi.
org/10.1097/JOM.0000000000001804.

Baruth, M., Lee, D.C., Sui, X., Church, T.S., Marcus, B.H., Wilcox, S., Blair, S.N., 2011.
Emotional outlook on life predicts increases in physical activity among initially
inactive men. Health Educ. Behav. 38 (2), 150-158. https://doi.org/10.1177/
1090198110376352.

Bingham, A.J., Witkowsky, P., 2021. Deductive and inductive approaches to qualitative
data analysis. In: Analyzing and Interpreting Qualitative Data: after the Interview.
Sage, pp. 133-146.

Boehm, J.K., 2021. Positive psychological well-being and cardiovascular disease:
exploring mechanistic and developmental pathways. Social and Personality
Psychology Compass 15 (6), €12599. https://doi.org/10.1111/spc3.12599.

Boehm, J.K., Chen, Y., Koga, H., Mathur, M.B., Vie, L.L., Kubzansky, L.D., 2018a. Is
optimism associated with healthier cardiovascular-related behavior? Meta-analyses
of 3 health behaviors. Circ. Res. 122 (8), 1119-1134. https://doi.org/10.1161/
circresaha.117.310828.

Boehm, J.K., Chen, Y., Qureshi, F., Soo, J., Umukoro, P., Hernandez, R., Lloyd-Jones, D.,
Kubzansky, L.D., 2020a. Positive emotions and favorable cardiovascular health: a
20-year longitudinal study. Prev. Med. 136, 106103. https://doi.org/10.1016/j.
ypmed.2020.106103.

Boehm, J.K., Kubzansky, L.D., 2012. The heart’s content: the association between
positive psychological well-being and cardiovascular health. Psychol. Bull. 138 (4),
655-691. https://doi.org/10.1037/a0027448.

Boehm, J.K., Qureshi, F., Chen, Y., Soo, J., Umukoro, P., Hernandez, R., Lloyd-Jones, D.,
Kubzansky, L.D., 2020b. Optimism and cardiovascular health: longitudinal findings
from the coronary artery risk development in young adults study. Psychosom. Med.
82 (8), 774-781. https://doi.org/10.1097/psy.0000000000000855.

Boehm, J.K., Qureshi, F., Kubzansky, L.D., 2022. Psychological well-being in childhood
and cardiometabolic risk in middle adulthood: findings from the 1958 British Birth
Cohort. Psychol. Sci. 33 (8), 1199-1211. https://doi.org/10.1177/
09567976221075608.

Boehm, J.K., Qureshi, F., Kubzansky, L.D., 2024. In the words of early adolescents: a
novel assessment of positive psychological well-being predicts young adult

Social Science & Medicine 371 (2025) 117903

depressive symptoms. J. Adolesc. Health 74 (4), 713-719. https://doi.org/10.1016/
j.jadohealth.2023.10.029.

Boehm, J.K., Soo, J., Chen, Y., Zevon, E.S., Hernandez, R., Lloyd-Jones, D., Kubzansky, L.
D., 2017. Psychological well-being’s link with cardiovascular health in older adults.
Am. J. Prev. Med. 53 (6), 791-798. https://doi.org/10.1016/j.amepre.2017.06.028.

Boehm, J.K., Soo, J., Zevon, E.S., Chen, Y., Kim, E.S., Kubzansky, L.D., 2018b.
Longitudinal associations between psychological well-being and the consumption of
fruits and vegetables. Health Psychol. 37 (10), 959-967. https://doi.org/10.1037/
hea0000643.

Bogg, T., Roberts, B.W., 2004. Conscientiousness and health-related behaviors: a meta-
analysis of the leading behavioral contributors to mortality. Psychol. Bull. 130 (6),
887-919. https://doi.org/10.1037,/0033-2909.130.6.887.

Boyd, R.L., Schwartz, H.A., 2021. Natural language analysis and the psychology of verbal
behavior: the past, present, and future states of the field. J. Lang. Soc. Psychol. 40
(1), 21-41. https://doi.org/10.1177/0261927X20967028.

Boylan, J.M., Adams, M., Boehm, J.K., 2024. Social structural differences in qualitative
perspectives on well-being. Applied Research in Quality of Life 19, 2633-2647.
https://doi.org/10.1007/s11482-024-10344-7.

Boylan, J.M., Cundiff, J.M., Fuller-Rowell, T.E., Ryff, C.D., 2020. Childhood
socioeconomic status and inflammation: psychological moderators among Black and
White Americans. Health Psychol. 39 (6), 497-508. https://doi.org/10.1037/
hea0000866.

Boylan, J.M., Tsenkova, V.K., Miyamoto, Y., Ryff, C.D., 2017. Psychological resources
and glucoregulation in Japanese adults: findings from MIDJA. Health Psychol. 36
(5), 449-457. https://doi.org/10.1037/hea0000455.

Brewer, L.C., Redmond, N., Slusser, J.P., Scott, C.G., Chamberlain, A.M., Djousse, L.,
Patten, C.A., Roger, V.L., Sims, M., 2018. Stress and achievement of cardiovascular
health metrics: the American heart association life’s simple 7 in blacks of the jackson
heart study. J. Am. Heart Assoc. 7 (11), e008855. https://doi.org/10.1161/
JAHA.118.008855.

Bundy, J.D., Zhu, Z., Ning, H., Zhong, V.W., Paluch, A.E., Wilkins, J.T., Lloyd-Jones, D.
M., Whelton, P.K., He, J., Allen, N.B., 2021. Estimated impact of achieving optimal
cardiovascular health among US adults on cardiovascular disease events. J. Am.
Heart Assoc. 10 (7), e019681. https://doi.org/10.1161/jaha.120.019681.

Burr, J.A., Han, S.H., Tavares, J.L., 2016. Volunteering and cardiovascular disease risk:
does helping others get “under the skin?". Gerontol. 56 (5), 937-947. https://doi.
org/10.1093/geront/gnv032.

Cohen, R., Bavishi, C., Rozanski, A., 2015. Purpose in life and its relationship to all-cause
mortality and cardiovascular events: a meta-analysis. Psychosom. Med. 78 (2),
122-133. https://doi.org/10.1097/psy.0000000000000274.

Daly, K., 2007. Qualitative methods for family studies & human development. https://
doi.org/10.4135/9781452224800.

Danner, D.D., Snowdon, D.A., Friesen, W.V., 2001. Positive emotions in early life and
longevity: findings from the nun study. J. Pers. Soc. Psychol. 80 (5), 804-813.
https://doi.org/10.1037,/0022-3514.80.5.804.

DuBois, C.M., Lopez, O.V., Beale, E.E., Healy, B.C., Boehm, J.K., Huffman, J.C., 2015.
Relationships between positive psychological constructs and health outcomes in
patients with cardiovascular disease: a systematic review. Int. J. Cardiol. 195,
265-280. https://doi.org/10.1016/j.ijcard.2015.05.121.

Estrella, M.L., Kelley, M.A., Durazo-Arvizu, R.A., Gallo, L.C., Chambers, E.C., Perreira, K.
M., Zeng, D., Giachello, A.L., Isasi, C.R., Wu, D., Lash, J.P., Daviglus, M.L., 2020.
Volunteerism and cardiovascular health: the HCHS/SOL sociocultural ancillary
study. Health Behavior and Policy Review 7 (2), 120-135. https://doi.org/
10.14485/hbpr.7.2.5.

Fang, N., Jiang, M., Fan, Y., 2016. Ideal cardiovascular health metrics and risk of
cardiovascular disease or mortality: a meta-analysis. Int. J. Cardiol. 214, 279-283.
https://doi.org/10.1016/j.ijcard.2016.03.210.

Grant, N., Wardle, J., Steptoe, A., 2009. The relationship between life satisfaction and
health behavior: a cross-cultural analysis of young adults. Int. J. Behav. Med. 16 (3),
259-268. https://doi.org/10.1007/512529-009-9032-x.

Guimond, A.J., Trudel-Fitzgerald, C., Boehm, J.K., Qureshi, F., Kubzansky, L.D., 2022. Is
more, better? Relationships of multiple psychological well-being facets with
cardiometabolic disease. Health Psychol. 41 (1), 32-42. https://doi.org/10.1037/
hea0001154.

Hernandez, R., Gonzalez, H.M., Tarraf, W., Moskowitz, J.T., Carnethon, M.R., Gallo, L.C.,
Penedo, F.J,, Isasi, C.R., Ruiz, J.M., Arguelles, W., Buelna, C., Davis, S., Gonzalez, F.,
McCurley, J.L., Wu, D., Daviglus, M.L., 2018. Association of dispositional optimism
with life’s simple 7’s cardiovascular health index: results from the hispanic
community health study/study of latinos (HCHS/SOL) sociocultural ancillary study
(SCAS). BMJ Open 8 (3), €019434. https://doi.org/10.1136/bmjopen-2017-019434,

Hernandez, R., Kershaw, K.N., Siddique, J., Boehm, J.K., Kubzansky, L.D., Diez-Roux, A.,
Ning, H., Lloyd-Jones, D.M., 2015. Optimism and cardiovascular health: multi-
ethnic study of atherosclerosis (MESA). Health Behav Policy Rev 2 (1), 62-73.
https://doi.org/10.14485/HBPR.2.1.6.

Holt-Lunstad, J., 2018. Why social relationships are important for physical health: a
systems approach to understanding and modifying risk and protection. Annu. Rev.
Psychol. 69 (1), 437-458. https://doi.org/10.1146/annurev-psych-122216-011902.

Holt-Lunstad, J., Smith, T.B., Layton, J.B., 2010. Social relationships and mortality risk: a
meta-analytic review. PLoS Med. 7 (7), e1000316. https://doi.org/10.1371/journal.
pmed.1000316.

Hsieh, H.F., Shannon, S.E., 2005. Three approaches to qualitative content analysis. Qual.
Health Res. 15 (9), 1277-1288. https://doi.org/10.1177/1049732305276687.
Kelloniemi, H., Ek, E., Laitinen, J., 2005. Optimism, dietary habits, body mass index and
smoking among young Finnish adults. Appetite 45 (2), 169-176. https://doi.org/

10.1016/j.appet.2005.05.001.


https://doi.org/10.1016/j.socscimed.2025.117903
https://doi.org/10.1016/j.socscimed.2025.117903
https://www.icpsr.umich.edu/web/ICPSR/series/203
https://osf.io/jqsmh/
https://doi.org/10.1186/s12937-020-0522-7
https://doi.org/10.1001/jamanetworkopen.2019.4270
https://doi.org/10.1001/jamanetworkopen.2019.4270
https://doi.org/10.1097/JOM.0000000000001804
https://doi.org/10.1097/JOM.0000000000001804
https://doi.org/10.1177/1090198110376352
https://doi.org/10.1177/1090198110376352
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref5
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref5
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref5
https://doi.org/10.1111/spc3.12599
https://doi.org/10.1161/circresaha.117.310828
https://doi.org/10.1161/circresaha.117.310828
https://doi.org/10.1016/j.ypmed.2020.106103
https://doi.org/10.1016/j.ypmed.2020.106103
https://doi.org/10.1037/a0027448
https://doi.org/10.1097/psy.0000000000000855
https://doi.org/10.1177/09567976221075608
https://doi.org/10.1177/09567976221075608
https://doi.org/10.1016/j.jadohealth.2023.10.029
https://doi.org/10.1016/j.jadohealth.2023.10.029
https://doi.org/10.1016/j.amepre.2017.06.028
https://doi.org/10.1037/hea0000643
https://doi.org/10.1037/hea0000643
https://doi.org/10.1037/0033-2909.130.6.887
https://doi.org/10.1177/0261927X20967028
https://doi.org/10.1007/s11482-024-10344-7
https://doi.org/10.1037/hea0000866
https://doi.org/10.1037/hea0000866
https://doi.org/10.1037/hea0000455
https://doi.org/10.1161/JAHA.118.008855
https://doi.org/10.1161/JAHA.118.008855
https://doi.org/10.1161/jaha.120.019681
https://doi.org/10.1093/geront/gnv032
https://doi.org/10.1093/geront/gnv032
https://doi.org/10.1097/psy.0000000000000274
https://doi.org/10.4135/9781452224800
https://doi.org/10.4135/9781452224800
https://doi.org/10.1037/0022-3514.80.5.804
https://doi.org/10.1016/j.ijcard.2015.05.121
https://doi.org/10.14485/hbpr.7.2.5
https://doi.org/10.14485/hbpr.7.2.5
https://doi.org/10.1016/j.ijcard.2016.03.210
https://doi.org/10.1007/s12529-009-9032-x
https://doi.org/10.1037/hea0001154
https://doi.org/10.1037/hea0001154
https://doi.org/10.1136/bmjopen-2017-019434
https://doi.org/10.14485/HBPR.2.1.6
https://doi.org/10.1146/annurev-psych-122216-011902
https://doi.org/10.1371/journal.pmed.1000316
https://doi.org/10.1371/journal.pmed.1000316
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1016/j.appet.2005.05.001
https://doi.org/10.1016/j.appet.2005.05.001

J.K. Boehm et al.

Kim, E.S., Kubzansky, L.D., Soo, J., Boehm, J.K., 2017. Maintaining healthy behavior: a
prospective study of psychological well-being and physical activity. Ann. Behav.
Med. 51 (3), 337-347. https://doi.org/10.1007/512160-016-9856-y.

Kim, E.S., Shiba, K., Boehm, J.K., Kubzansky, L.D., 2020. Sense of purpose in life and five
health behaviors in older adults. Prev. Med. 139, 106172. https://doi.org/10.1016/
j.ypmed.2020.106172.

Kim, J.H., Islam, S.J., Topel, M.L., Ko, Y.A., Mujahid, M.S., Vaccarino, V., Liu, C.,
Sims, M., Mubasher, M., Searles, C.D., Dunbar, S.B., Pemu, P., Taylor, H.A.,
Quyyumi, A.A., Baltrus, P., Lewis, T.T., 2020. Individual psychosocial resilience,
neighborhood context, and cardiovascular health in Black adults: a multilevel
investigation from the Morehouse-Emory Cardiovascular Center for Health Equity
Study. Circulation. Cardiovascular Quality and Outcomes 13 (10), e006638. https://
doi.org/10.1161/circoutcomes.120.006638.

Kiviméki, M., Steptoe, A., 2018. Effects of stress on the development and progression of
cardiovascular disease. Nat. Rev. Cardiol. 15 (4), 215-229. https://doi.org/
10.1038/nrcardio.2017.189.

Kochanek, K.D., Murphy, S.L., Xu, J., Arias, E., 2023. Mortality in the United States,
2022. NCHS Data Briefs. https://doi.org/10.15620/cdc:135850.

Konkoly Thege, B., Bachner, Y.G., Kushnir, T., Kopp, M.S., 2009. Relationship between
meaning in life and smoking status: results of a national representative survey.
Addict. Behav. 34 (1), 117-120. https://doi.org/10.1016/j.addbeh.2008.09.001.

Kubzansky, L.D., Huffman, J.C., Boehm, J.K., Hernandez, R., Kim, E.S., Koga, H.K.,
Feig, E.H., Lloyd-Jones, D.M., Seligman, M.E.P., Labarthe, D.R., 2018. Positive
psychological well-being and cardiovascular disease: JACC health promotion series.
J. Am. Coll. Cardiol. 72 (12), 1382-1396. https://doi.org/10.1016/j.
jacc.2018.07.042.

Kubzansky, L.D., Park, N., Peterson, C., Vokonas, P., Sparrow, D., 2011. Healthy
psychological functioning and incident coronary heart disease: the importance of
self-regulation. Arch. Gen. Psychiatry 68 (4), 400-408. https://doi.org/10.1001/
archgenpsychiatry.2011.23.

Lacruz, M.E., Schmidt-Pokrzywniak, A., Dragano, N., Moebus, S., Deutrich, S.E.,
Mohlenkamp, S., Schmermund, A., Kaelsch, H., Erbel, R., Stang, A., 2016. Depressive
symptoms, life satisfaction and prevalence of sleep disturbances in the general
population of Germany: results from the Heinz Nixdorf Recall study. BMJ Open 6 (1),
€007919. https://doi.org/10.1136/bmjopen-2015-007919.

Lemola, S., Raikkonen, K., Gomez, V., Allemand, M., 2013. Optimism and self-esteem are
related to sleep. Results from a large community-based sample. Int. J. Behav. Med.
20 (4), 567-571. https://doi.org/10.1007/512529-012-9272-7.

Levine, G.N., Cohen, B.E., Commodore-Mensah, Y., Fleury, J., Huffman, J.C., Khalid, U.,
Labarthe, D.R., Lavretsky, H., Michos, E.D., Spatz, E.S., Kubzansky, L.D., 2021.
Psychological health, well-being, and the mind-heart-body connection: a scientific
statement from the American Heart Association. Circulation 143 (10), e763-e783.
https://doi.org/10.1161/cir.0000000000000947.

Linna, M.S., Kaprio, J., Raevuori, A., Sihvola, E., Keski-Rahkonen, A., Rissanen, A., 2013.
Body mass index and subjective well-being in young adults: a twin population study.
BMC Public Health 13, 231. https://doi.org/10.1186/1471-2458-13-231.

Lloyd-Jones, D.M., Allen, N.B., Anderson, C.A.M., Black, T., Brewer, L.C., Foraker, R.E.,
Grandner, M.A., Lavretsky, H., Perak, A.M., Sharma, G., Rosamond, W., 2022a. Life’s
essential 8: updating and enhancing the American Heart Association’s construct of
cardiovascular health: a presidential advisory from the American Heart Association.
Circulation 146 (5), e18-e43. https://doi.org/10.1161/CIR.0000000000001078.

Lloyd-Jones, D.M., Hong, Y., Labarthe, D., Mozaffarian, D., Appel, L.J., Van Horn, L.,
Greenlund, K., Daniels, S., Nichol, G., Tomaselli, G.F., Arnett, D.K., Fonarow, G.C.,
Ho, P.M., Lauer, M.S., Masoudi, F.A., Robertson, R.M., Roger, V., Schwamm, L.H.,
Sorlie, P., Rosamond, W.D., 2010. Defining and setting national goals for
cardiovascular health promotion and disease reduction: the American Heart
Association’s strategic impact goal through 2020 and beyond. Circulation 121 (4),
586-613. https://doi.org/10.1161/CIRCULATIONAHA.109.192703.

Lloyd-Jones, D.M., Ning, H., Labarthe, D., Brewer, L., Sharma, G., Rosamond, W.,
Foraker, R.E., Black, T., Grandner, M.A., Allen, N.B., Anderson, C., Lavretsky, H.,
Perak, A.M., 2022b. Status of cardiovascular health in US adults and children using
the American heart association’s new “life’s essential 8" metrics: prevalence
estimates from the national health and nutrition examination survey (NHANES),
2013 through 2018. Circulation 146 (11), 822-835. https://doi.org/10.1161/
CIRCULATIONAHA.122.060911.

Loucks, E.B., Schuman-Olivier, Z., Britton, W.B., Fresco, D.M., Desbordes, G., Brewer, J.
A., Fulwiler, C., 2015. Mindfulness and cardiovascular disease risk: state of the
evidence, plausible mechanisms, and theoretical framework. Curr. Cardiol. Rep. 17
(12), 112. https://doi.org/10.1007/5s11886-015-0668-7.

Love, G.D., Seeman, T.E., Weinstein, M., Ryff, C.D., 2010. Bioindicators in the MIDUS
National Study: protocol, measures, sample, and comparative context. J. Aging
Health 22 (8), 1059-1080. https://doi.org/10.1177/0898264310374355.

Markus, H.R., Ryff, C.D., Curhan, K.B., Palmersheim, K.A., Brim, O.G., Ryff, C.D.,
Kessler, R.C., 2004. In their own words: well-being at midlife among high school-

Social Science & Medicine 371 (2025) 117903

educated and college-educated adults. In: How Healthy Are We? A National Study of
Well-Being at Midlife. University of Chicago Press, pp. 273-319.

O’Connor, C., Joffe, H., 2020. Intercoder reliability in qualitative research: debates and
practical guidelines. Int. J. Qual. Methods 19, 1609406919899220. https://doi.org/
10.1177/1609406919899220.

OECD, 2023. Health at a glance 2023. https://doi.org/10.1787/7a7afb35-en.

Ong, A.D., Exner-Cortens, D., Riffin, C., Steptoe, A., Zautra, A., Almeida, D.M., 2013.
Linking stable and dynamic features of positive affect to sleep. Ann. Behav. Med. 46
(1), 52-61. https://doi.org/10.1007/s12160-013-9484-8.

Park, J.W., Dulin, A.J., Needham, B.L., Sims, M., Loucks, E.B., Fava, J.L., Dionne, L.A.,
Scarpaci, M.M., Eaton, C.B., Howe, C.J., 2021. Examining optimism, psychosocial
risks, and cardiovascular health using life’s simple 7 metrics in the multi-ethnic
study of atherosclerosis and the jackson heart study. Front. Cardiovasc. Med. 8,
788194. https://doi.org/10.3389/fcvm.2021.788194.

Phelan, C.H., Love, G.D., Ryff, C.D., Brown, R.L., Heidrich, S.M., 2010. Psychosocial
predictors of changing sleep patterns in aging women: a multiple pathway approach.
Psychol. Aging 25 (4), 858-866. https://doi.org/10.1037/a0019622.

Pressman, S.D., Cohen, S., 2012. Positive emotion word use and longevity in famous
deceased psychologists. Health Psychol. 31 (3), 297-305. https://doi.org/10.1037/
a0025339.

Qureshi, F., Bousquet-Santos, K., Okuzono, S.S., Tsao, E., Delaney, S., Guimond, A.-J.,
Boehm, J.K., Kubzansky, L.D., 2022a. The social determinants of ideal
cardiovascular health: a global systematic review. Ann. Epidemiol. 76, 20-38.
https://doi.org/10.1016/j.annepidem.2022.09.006.

Qureshi, F., Soo, J., Chen, Y., Roy, B., Lloyd-Jones, D.M., Kubzansky, L.D., Boehm, J.K.,
2022b. Optimism and lipid profiles in midlife: a 15-year study of black and white
adults. Am. J. Prev. Med. 62 (3), e169-e177. https://doi.org/10.1016/j.
amepre.2021.09.011.

Radler, B.T., 2014. The Midlife in the United States (MIDUS) series: a national
longitudinal study of health and well-being. Open Health Data 2 (1). https://doi.org/
10.5334/0hd.ai.

Roepke, S.K., Grant, I., 2011. Toward a more complete understanding of the effects of
personal mastery on cardiometabolic health. Health Psychol. 30 (5), 615-632.
https://doi.org/10.1037/20023480.

Rozanski, A., Bavishi, C., Kubzansky, L.D., Cohen, R., 2019. Association of optimism with
cardiovascular events and all-cause mortality: a systematic review and meta-
analysis. JAMA Netw. Open 2 (9), €1912200. https://doi.org/10.1001/
jamanetworkopen.2019.12200.

Santos, A.E., Camelo, L.V., Santos, 1.S., Griep, R.H., Bensenor, 1.J., Barreto, S.M.,
Giatti, L., 2024. Life satisfaction and ideal cardiovascular health score: a cross-
sectional study from ELSA-Brasil. Health Psychol. 43 (2), 114-124. https://doi.org/
10.1037/hea0001344.

Sims, M., Glover, L.M., Norwood, A.F., Jordan, C., Min, Y.I., Brewer, L.C., Kubzansky, L.
D., 2019. Optimism and cardiovascular health among African Americans in the
jackson heart study. Prev. Med. 129, 105826. https://doi.org/10.1016/j.
ypmed.2019.105826.

Song, J., Radler, B.T., Lachman, M.E., Mailick, M.R., Si, Y., Ryff, C.D., 2021. Who
returns? Understanding varieties of longitudinal participation in MIDUS. J. Aging
Health 33 (10), 896-907. https://doi.org/10.1177,/08982643211018552.

Sun, J., Li, Y., Zhao, M., Yu, X., Zhang, C., Magnussen, C.G., Xi, B., 2023. Association of
the American Heart Association’s new "Life’s Essential 8" with all-cause and
cardiovascular disease-specific mortality: prospective cohort study. BMC Med. 21
(1), 116. https://doi.org/10.1186/s12916-023-02824-8.

Sutin, A.R., Stephan, Y., Terracciano, A., 2018. Facets of conscientiousness and objective
markers of health status. Psychol. Health 33 (9), 1100-1115. https://doi.org/
10.1080/08870446.2018.1464165.

Tausczik, Y.R., Pennebaker, J.W., 2010. The psychological meaning of words: LIWC and
computerized text analysis methods. J. Lang. Soc. Psychol. 29 (1), 24-54. https://
doi.org/10.1177/0261927X09351676.

Trudel-Fitzgerald, C., Boehm, J.K., Kivimaki, M., Kubzansky, L.D., 2014. Taking the
tension out of hypertension: a prospective study of psychological well being and
hypertension. J. Hypertens. 32 (6), 1222-1228. https://doi.org/10.1097/
hjh.0000000000000175.

Tsao, C.W., Aday, A.W., Almarzooq, Z.1., Anderson, C.A.M., Arora, P., Avery, C.L., Baker-
Smith, C.M., Beaton, A.Z., Boehme, A.K., Buxton, A.E., Commodore-Mensah, Y.,
Elkind, M.S.V., Evenson, K.R., Eze-Nliam, C., Fugar, S., Generoso, G., Heard, D.G.,
Hiremath, S., Ho, J.E., Martin, S.S., 2023. Heart disease and stroke statistics-2023
update: a report from the American Heart Association. Circulation 147 (8),
€93-e621. https://doi.org/10.1161/cir.0000000000001123.

Vine, V., Boyd, R.L., Pennebaker, J.W., 2020. Natural emotion vocabularies as windows
on distress and well-being. Nat. Commun. 11 (1), 4525. https://doi.org/10.1038/
541467-020-18349-0.

Willen, S.S., Williamson, A.F., Walsh, C.C., Hyman, M., Tootle, W., 2022. Rethinking
flourishing: critical insights and qualitative perspectives from the U.S. Midwest. SSM
- Mental Health 2, 100057. https://doi.org/10.1016/j.ssmmh.2021.100057.


https://doi.org/10.1007/s12160-016-9856-y
https://doi.org/10.1016/j.ypmed.2020.106172
https://doi.org/10.1016/j.ypmed.2020.106172
https://doi.org/10.1161/circoutcomes.120.006638
https://doi.org/10.1161/circoutcomes.120.006638
https://doi.org/10.1038/nrcardio.2017.189
https://doi.org/10.1038/nrcardio.2017.189
https://doi.org/10.15620/cdc:135850
https://doi.org/10.1016/j.addbeh.2008.09.001
https://doi.org/10.1016/j.jacc.2018.07.042
https://doi.org/10.1016/j.jacc.2018.07.042
https://doi.org/10.1001/archgenpsychiatry.2011.23
https://doi.org/10.1001/archgenpsychiatry.2011.23
https://doi.org/10.1136/bmjopen-2015-007919
https://doi.org/10.1007/s12529-012-9272-z
https://doi.org/10.1161/cir.0000000000000947
https://doi.org/10.1186/1471-2458-13-231
https://doi.org/10.1161/CIR.0000000000001078
https://doi.org/10.1161/CIRCULATIONAHA.109.192703
https://doi.org/10.1161/CIRCULATIONAHA.122.060911
https://doi.org/10.1161/CIRCULATIONAHA.122.060911
https://doi.org/10.1007/s11886-015-0668-7
https://doi.org/10.1177/0898264310374355
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref54
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref54
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref54
http://refhub.elsevier.com/S0277-9536(25)00232-1/sref54
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1177/1609406919899220
https://doi.org/10.1787/7a7afb35-en
https://doi.org/10.1007/s12160-013-9484-8
https://doi.org/10.3389/fcvm.2021.788194
https://doi.org/10.1037/a0019622
https://doi.org/10.1037/a0025339
https://doi.org/10.1037/a0025339
https://doi.org/10.1016/j.annepidem.2022.09.006
https://doi.org/10.1016/j.amepre.2021.09.011
https://doi.org/10.1016/j.amepre.2021.09.011
https://doi.org/10.5334/ohd.ai
https://doi.org/10.5334/ohd.ai
https://doi.org/10.1037/a0023480
https://doi.org/10.1001/jamanetworkopen.2019.12200
https://doi.org/10.1001/jamanetworkopen.2019.12200
https://doi.org/10.1037/hea0001344
https://doi.org/10.1037/hea0001344
https://doi.org/10.1016/j.ypmed.2019.105826
https://doi.org/10.1016/j.ypmed.2019.105826
https://doi.org/10.1177/08982643211018552
https://doi.org/10.1186/s12916-023-02824-8
https://doi.org/10.1080/08870446.2018.1464165
https://doi.org/10.1080/08870446.2018.1464165
https://doi.org/10.1177/0261927X09351676
https://doi.org/10.1177/0261927X09351676
https://doi.org/10.1097/hjh.0000000000000175
https://doi.org/10.1097/hjh.0000000000000175
https://doi.org/10.1161/cir.0000000000001123
https://doi.org/10.1038/s41467-020-18349-0
https://doi.org/10.1038/s41467-020-18349-0
https://doi.org/10.1016/j.ssmmh.2021.100057

	Sources of well-being and cardiovascular health: A mixed methods investigation from the MIDUS study
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Sources of well-being
	2.3 Cardiovascular health
	2.4 Covariates
	2.5 Statistical analyses

	3 Results
	3.1 Participant characteristics
	3.2 Concurrent associations between sources of well-being and cardiovascular health
	3.3 Longitudinal associations between sources of well-being and cardiovascular health
	3.4 Exploratory analyses: moderation by sociodemographic characteristics

	4 Discussion
	CRediT authorship contribution statement
	Ethics approval
	Declaration of competing interest
	Appendix A Supplementary data
	Data availability
	References


