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Abstract

Background: Cardiovascular health is associated with various trajectories of holistic well-being. However, how
various psychosocial factors may impact the associations between cardiovascular health and well-being across
adulthood is still underexplored.

Methods: We examined participants enrolled in waves 1-3 (1995-2015) of the Midlife in the United States (MIDUS)
study (N=2,536). We measured holistic well-being by a composite flourishing score that included emotional,
psychological, and social well-being, and categorized cardiovascular health status based on the parameters of Life’s
Essential-8 defined by the American Heart Association. We used a multiple linear regression model to examine
whether ideal cardiovascular health is associated with better flourishing over 10 years and further examined whether
long-term rural living or intermittent rural living moderates the cardiovascular health-flourishing association,
compared to no rural living, while controlling baseline flourishing score and socio-demographic and health status.
Results: Findings suggested that only 12.5% of participants had high cardiovascular health status. Ideal cardiovascular
health at wave 2 was positively associated with flourishing at wave 3 (b=0.332; SE=0.150; p <.05). However, rural/
urban living contexts do not moderate the above relationship.

Conclusions: Future research should explore whether these associations vary in more vulnerable populations,
such as long-term care residents, warranting new policy and practice recommendations.
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What this paper adds factor, i.e., the rural or urban living context, has
no directional impact on cardiovascular health
1. The current study revealed that, although only and well-being association over time.

12.5% of participants had high cardiovascular
health status, individuals’ better cardiovascular
health is associated with higher levels of holistic
well-being over time.

Additionally, the findings suggest that higher
age is associated with lower well-being.

While rural living was often considered a
low socioeconomic condition in late adult-
hood, the association between cardiovascular
health and well-being is independent of

Future research should examine mechanisms for
the impact of other socioeconomic and cultural
factors on cardiovascular health and well-being
association across adulthood.

Novel policy and practice recommendations are
needed to validate the current findings on more
vulnerable populations, such as long-term care
residents.
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Applications of study findings

1. The current findings have direct practical appli-
cations, highlighting that one macro-level
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Introduction

How we perceive health and well-being continues to be
dominated by the biomedical approach; even the World
Health Organization’s emphasis on “. . .the absence of
disease,” while defining health, often limits the opportu-
nity for individuals and populations to strive for greater
well-being despite diseases (Schramme, 2023). Further,
this disease-centric approach fails to acknowledge the
remaining strengths of life beyond disability, loss, and
medical treatment (Bhattacharyya, Craft Morgan, et al.,
2022). Conversely, another objective approach to well-
being argues that economic factors, such as income and
wealth, predict well-being; while these material
resources may contribute to well-being, they cannot
guarantee the contextual sense of well-being (Diener &
Seligman, 2004). The gap between these two approaches
highlights the need for a more holistic approach to what
constitutes well-being, one that enables individuals to
strive for a comprehensive state of health and well-being
in their lives, regardless of their medical or economic
circumstances.

Earlier well-being constructs were largely scattered;
for example, the Salutogenic health model focuses on
health promoting factors rather than pathogenesis
(Antonovsky, 1996). Chinese medicine (Unschuld,
1985) and Ayurveda (Lad, 2002) emphasize holistic har-
mony within the body and environment, while Hettler
(1976) considered dimensions of quality of life in his
Six-Dimensions of Wellness Model. Other measures
include life satisfaction scores (Vittersg et al., 2005),
self-acceptance or meaningfulness (Cordaro et al.,
2024), and self-rated scores of psychological health or
happiness grounded in a foundation of the absence of
diseases or risk factors (Abdel-Khalek, 2006), which
adopt a unidimensional approach. However, these con-
structs faced criticism for failing to capture an individu-
al’s potential and sense of fulfillment (Lindert et al.,
2015). Recognizing the need for more comprehensive
and multidimensional metric tools to measure well-
being, the concept of flourishing aims to provide a
nuanced approach to understanding well-being. Several
research efforts were conducted to understand and
expand flourishing’s theoretical paradigm for definition
and measurement (Lomas et al., 2025); however, flour-
ishing’s use in a well-being study can help one under-
stand the need to strive for well-being that is beyond the
absence of diseases or metrics fulfillment of economic-
focused outcomes per se income and longevity (Diener
& Seligman, 2004; Shiba et al., 2022).

Although an all-encompassing theory on holistic
well-being has yet to be developed, a growing body of
positive psychology literature emphasizes flourishing as
a measure of holistic well-being (Keyes & Simoes,
2012). Flourishing is identified as a psychosocial attri-
bute of an individual’s overall well-being. Although
there is no universally accepted definition of flourish-
ing, and the concept constantly evolves, currently,

according to Huppert and So (2013, p. 838), “Flourishing
refers to the experience of life going well. It is a combi-
nation of feeling good and operating effectively.
Flourishing is synonymous with a high level of mental
well-being, and it epitomizes mental health.” This con-
cept was derived from combining two conceptual ideas
of mental well-being: hedonic, i.e., feeling good, and
eudemonic, i.e., functioning well (Huppert & So, 2013;
Keyes & Simoes, 2012). While the former idea centered
on emotional well-being through the self-reported mea-
surement of satisfaction with life and positive effects,
the latter idea centered on psychological and social well-
being, assessing the subjective outlay on how individu-
als see themselves functioning in their life, such as
autonomy, social integration, and personal growth
(Huppert & So, 2013; Keyes, 1998).

Cardiovascular Health

Cardiovascular health (CVH) refers to the well-being of
the heart and blood vessels, which are responsible for
blood circulation (Teshale et al., 2023). Globally, car-
diovascular diseases are the top cause of death; in 2021,
nearly 20.5million people died due to cardiovascular
diseases (Di Cesare et al., 2024). Eighty percent of the
deaths are linked to heart attacks and strokes, with one-
third of deaths occurring prematurely before the age of
70years (GBD 2019 Diseases and Injuries Collaborators,
2020). When CVH is in good working order, it helps
other systems operate effectively and efficiently.
However, the deterioration of CVH can cause severe
financial and mental hardship and distress (Teshale
et al., 2023) and functional limitations that lead to poor
life satisfaction, quality of life, and reduced longevity
(Lloyd-Jones et al., 2022; Parlati et al., 2024).
Recognizing the importance of establishing metrics
to help prevent poorly functioning CVH and promote
positive CVH, the American Heart Association (AHA)
developed standardized metrics in 2010 based on clini-
cal and population health studies. In 2022, the AHA
updated and refined the metrics to address the prior
limitations and incorporated sleep health as a key com-
ponent, resulting in the development of Life’s Essential
8 (LES; Lloyd-Jones et al., 2022). The LE8 encom-
passes eight components of CVH: healthy diet, ade-
quate sleep, participation in physical activity, avoidance
of nicotine, sleep health, a healthy body mass index,
and healthy levels of blood lipids, blood glucose, and
blood pressure (Lloyd-Jones et al., 2022). Numerous
studies have utilized LES as a comprehensive metric to
assess its association with both mental and physical
health outcomes. Regarding mental health, research
has been conducted to observe an association of LE8
with mental conditions, such as depression, anxiety,
migraines, and cognitive decline, indicating that indi-
viduals with higher LES8 scores tend to have a lower
risk of mental health disorders and better overall men-
tal health outcomes (Lei et al., 2024; Zeng et al., 2024).
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For physical health, research has investigated its rela-
tionship with various risk factors (e.g., liver abnormal-
ities, cardiometabolic risk, metabolic, and other
biomarkers), and health outcomes (e.g., fertility, can-
cer, kidney diseases, psoriasis, and stroke); findings
suggest that poorer LES increased the likelihood of
risk factors, reduced survival rates, and increased com-
plications (Hao et al., 2025; Wang et al., 2022).

Several past studies explored how macro contexts,
such as race, ethnicity, and culture, impact different
psychosocial attributes in adulthood (Bhattacharyya &
Molinari, 2024; Gutchess & Rajaram, 2023; Menkin
et al., 2017); however, research emphasizing the asso-
ciation between individuals’ living contexts, such as
urban vs. rural, and mid/late-life well-being in the
United States is limited. The rural population in the US
accounts for around 15 percent of the total US popula-
tion (Dobis et al., 2021) and has greater challenges in
several social determinants of health, including avail-
ability of healthcare services (Gong et al., 2019), food
security (Brinkley & Visser, 2022), transportation
accessibility and insurance coverage (Nganje & Addey,
2019), and many others compared to their urban coun-
terparts (Lewis-Thames et al., 2022). Additionally, evi-
dence indicates that the infrastructure resource
development over the last few decades has prioritized
urban areas over rural ones (Thang et al., 2023). With
population aging, structural inequities worsen access to
and utilization of quality care resources; these dispari-
ties contribute to poorer morbidity and mortality out-
comes in rural areas, warranting policies and financial
reform (Lewis-Thames et al., 2022).

Earlier studies also identified compromised well-
being in rural populations compared to their urban coun-
terparts (Kanning et al., 2023). The underlying factors
may include lower socioeconomic status, such as lim-
ited education, unemployment, rural-urban migration,
or reduced access to healthcare resources (Saenz et al.,
2018). Conversely, certain elements of urban living may
negatively impact on the quality of life, including expo-
sure to higher levels of air pollution, persistent psycho-
social stressors, and unhealthy lifestyles (Saenz et al.,
2018). Thus, the directionality of associations between
rurality/urbanicity and well-being shows mixed findings
(Prati, 2024). The impact of rurality on subjective well-
being is a complex interplay of personal and contextual
characteristics, and the inconsistencies may be due to
unclear rural-urban definitions or related to the rural
happiness paradox or the urban paradox (Prati, 2024).
Furthermore, it was also found that while stress and sub-
jective well-being were associated with diet, physical
activity, and body mass index, these associations varied
by individuals’ living contexts, specifically rural versus
urban (Gold et al., 2023). Moreover, current research on
rural-urban differences in longitudinal psychosocial
well-being outcomes in relation to major chronic condi-
tions, such as CVH, is limited in the United States.

Purpose of The Study

While much of the existing literature focuses on the
direct relationship between CVH and physical and men-
tal health risks and outcomes, less consideration has been
given to broader aspects of holistic well-being. To fill
this gap, using Keyes’ theoretical concepts of flourish-
ing, a latent construct, that combines hedonic/emotional
well-being with eudaimonic/functional dimensions of
psychological and social well-being (Huppert & So,
2013), we used a large longitudinal sample of US adults
to understand whether ideal (i.e., high) CVH, assessed by
LES, is linked with flourishing, a measure for holistic
well-being, and whether better LES is associated to indi-
viduals’ sense of well-being across adulthood. To our
knowledge, the current study is unique in its nature,
examining whether ideal CVH is associated with better
flourishing, assessed as a measure of holistic well-being
over 10 years. We also examined whether long-term rural
living across waves 1-2 or intermittent rural living mod-
erates the CVH-flourishing association, compared to no
rural living, while controlling for well-documented cor-
relates of behavioral attributes, including sociodemo-
graphic and health factors. We hypothesized that i) ideal
CVH would predict better flourishing scores and ii) long-
term rurality would moderate the association between
CVH and flourishing.

Methods

Study Design

We used data from the Midlife in the United States
(MIDUS) survey, a nationwide longitudinal study span-
ning 20years. MIDUS survey was initiated in 1995 to
1996 (wave 1), with 7,108 middle-aged and older adult
English-speaking participants (Mean [M] age=46*13)
across the US (Bhattacharyya, Dobbs, et al., 2022; Yuan
et al., 2024). MIDUS wave 2 survey was conducted in
2004-05, and wave 3 in 2013-14; all waves were con-
ducted over the phone and mailed self-administered
questionnaires (SAQ; Yuan et al., 2024). In this study,
we examined participants enrolled in all three waves
(1995-2015) with no missing observations (N=2,536),
which allowed us to control for unobserved individual
effects, eliminate time-invariant factors, and achieve
higher statistical efficiency. We merged data from the
main SAQ and biomarker projects. We did not seek IRB
approval for this study because our analyses are based
on a publicly available dataset through the Inter-
University Consortium for Political and Social Research
(ICPSR; Bhattacharyya et al., 2024).

Measures and Procedure

Dependent Variables
Flourishing. As dependent variables, we used holis-
tic well-being, which was measured by a composite



Sage Open Aging

Table |. Comparison of participant characteristics of US adults in MIDUS wave 2 (n=2,536).

CVH status
Overall Lower CVH Ideal CVH (n=316;
Variables (n=2,536) (n=2,220; 87.5%) 12.5%) p-value
Age in year M (SD) 55.3 (11.1) 55.6 (11.0) 53.3 (11.0) .268
<65 (%) 77.6 77.3 80.1
=65(%) 224 22.7 19.9
Women (%) 55.1 54.3 60.8 .031
Race/ethnicity (%) 323
White 93.3 93.0 95.3
African American 29 3.0 1.9
Others 3.8 4.0 28
Marital status (%) .085
Married 73.0 72.7 749
Separated/divorced 13.6 13.3 15.2
Widowed 5.8 6.3 2.9
Unmarried 7.6 7.7 7.0
Education (%) <.001
No/some school 4.8 5.1 2.5
Graduated from school 45.0 46.5 34.8
Graduated from college 32.6 314 41.1
Master’s/prof. degree 17.6 17.0 21.6
Employment (%) 206
Working 55.1 55.4 59.2
Not working 449 44.6 40.8
Health and functional status
Tobacco-user (%) 13.1 13.9 79 .003
Alcohol-user (%) 61.7 61.3 63.9 379
Difficulty in ADL (%) 16.2 17.4 7.9 <.001
Sleep problem (%) 9.6 10.2 79 214
Medication (%) 9.4 9.5 8.8 733
Agreeableness M (SD) 3.5(0.5) 3.5(0.5) 3.4 (0.6) .002
Neuroticism M (SD) 2.0 (0.6) 2.0 (0.6) 2.0 (0.7) .567
Conscientiousness M (SD) 3.5(04) 3.5(04) 3.5(04) .983
Openness M (SD) 2.9 (0.5) 2.9 (0.5) 3.0 (0.5) 19
Extraversion M (SD) 3.1 (0.6) 3.1 (0.6) 3.1 (0.6) .649
Rural living status (%) .340
No rural living 91.3 91.0 93.7
Wave | rural living 2.6 2.8 1.3
Wave 2 rural living 0.5 0.5 0.3
Long-term rural living 5.6 57 4.7
Composite flourishing M (SD) 0.03 (8.7) -0.15 (8.7) 1.15 (8.7) <.05

Note. values are column percentage or mean/standard deviation; CVH = cardiovascular health, ADL =activities of daily living; p-values represent
comparisons between ideal vs. low CVH. Bold numbers highlight the significant p values.

flourishing score that included emotional, psychologi-
cal, and social well-being, based on Keyes’ conception
(Keyes, 2002; see Supplemental Table 1). We assessed
flourishing at wave 3.

Emotional Well-Being. Two aspects of emotional well-
being were assessed, including life satisfaction and posi-
tive affect (Keyes & Simoes, 2012). The life satisfaction
score was measured using a 5-item SAQ; for each item,
MIDUS asked participants to rate their life based on
overall, work, health, relationship with spouse/partner,
and relationship with children (Prenda & Lachman,

2001). Responses were coded on a scale from 0 (the
worst possible) to 10 (the best possible). First, MIDUS
averaged the scores for the relationship with spouse/
partner and the relationship with children to create one
item. Then, this score was used along with the remain-
ing three items (life overall, work, health) to calculate
an overall (average) mean score, with higher scores
reflecting better overall life satisfaction. Next, MIDUS
computed the score for cases that have valid values for
at least one item on the scale (score range 1-10). The
score for life satisfaction was not calculated for cases
with no valid item and was identified as missing data.
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We considered the average (mean) score provided in
MIDUS for the entire range of responses on life satis-
faction. A 6-item validated positive affect scale (Mroc-
zek & Kolarz, 1998) was used to measure the extent to
which participants felt cheerful, in good spirits, happy,
calm and peaceful, satisfied, and full of life over the past
30days. Responses were coded from 1 (all the time) to
5 (none of the time). Responses were reverse coded so
that a higher score indicated greater positive feelings.
An overall score of positive affect (range: 1-5) was
derived by averaging responses across the items. For
the current analysis, because life satisfaction and posi-
tive affect were assessed on different scales, the scores
were standardized separately (M =0, standard deviation
[SD]=1) and then summed to create an overall score for
emotional well-being (av=.71).

Psychological Well-Being. We measured psychological
well-being using Ryff’s Psychological Well-Being Scale
(Ryff, 1989), which assesses six subdomains (each with
three items). These consisted of autonomy (e.g., “I tend
to be influenced by people with strong opinions”), envi-
ronmental mastery (e.g., “The demands of everyday life
often get me down”), personal growth (e.g., “I gave up
trying to make big improvements or changes in my life
a long time ago”), positive relations with others (e.g.,
“I have not experienced many warm and trusting rela-
tionships with others”), purpose in life (e.g., “Some
people wander aimlessly through life, but I am not one
of them,” R), and self-acceptance (e.g., “When I look at
the story of my life, I am pleased with how things have
turned out,” R). Responses were coded, ranging from
1 (strongly agree) to 7 (strongly disagree). Responses
were reverse coded as necessary (items marked with
“R”), reflecting a higher score for greater well-being. A
score for each subdomain was calculated by summing
the responses for the respective three items under that
subdomain. An overall score for psychological well-
being was created by summing the responses across all
six subdomains (a=.79).

Social Well-Being. We used a 14-item scale, as sug-
gested by Keyes and Shapiro (2004), to measure 5
subdomains of social well-being (3 items for each sub-
domain except for the 2-item social coherence). The
scale consisted of social coherence (e.g., “I cannot make
sense of what’s going on in the world”), social integra-
tion (e.g., “My community is a source of comfort,” R),
acceptance of others (e.g., “I believe that people are
kind,” R), social contribution (e.g., “I have nothing
important to contribute to society”), and social actual-
ization (e.g., “Society has stopped making progress”).
Responses were coded, ranging from 1 (strongly agree)
to 7 (strongly disagree). Responses were reverse coded
as necessary (items marked with “R”), reflecting higher
scores for greater well-being. Each subdomain’s score
was created by adding responses for items relevant to

that subdomain. Because not all subdomains were mea-
sured on the same scale (for example, social coherence
was assessed with 2 items instead of 3 items for the
others), each subdomain’s score was standardized sep-
arately and then summed to create an overall score of
social well-being (a=.74).

Because each domain’s scores were measured on dif-
ferent scales, we standardized emotional, psychological,
and social well-being scores and then summed them to
create a composite flourishing score (Chen et al., 2019).
We used the continuous measure of flourishing to assess
holistic well-being.

Key Independent Variable. We used individuals’ CVH sta-
tus in wave 2 as the key independent variable. Partici-
pants’ CVH status was categorized based on the
parameters of LES8, as defined by the American Heart
Association (AHA; Lloyd-Jones et al., 2022), which
include diet, physical activity, nicotine exposure, sleep
health, body mass index, blood lipids, blood glucose,
and blood pressure. For each indicator, scores were
either coded as 1 (if participants met the ideal AHA cri-
terion) or 0 (otherwise). A composite CVH score was
created by summing the parameters assessed that ranged
from 0 (i.e., meeting no ideal CVH metric) to 8 (i.e.,
meeting all ideal cardiovascular health metrics); further,
CVH was categorized as low (0—4 metrics at ideal lev-
els) and high (5-8) to stratify the sample by CVH status.
In the current regression analyses, we used the continu-
ous composite CVH score.

Briefly, regarding the percentile score for diet, the
2015 Healthy Eating Index score was assessed from
self-reported food frequency questionnaires from the
National Health and Nutrition Examination Survey.
Physical activity and sleep health were assessed through
self-reported minutes of moderate or vigorous activity
per week and the average number of hours of sleep per
night, respectively. Blood pressure and body mass index
were measured during clinic visits. Given the constraints
of the WHI data, nicotine exposure scoring was calcu-
lated from the original AHA scoring. Nicotine exposure
was measured based on self-report questionnaires and
categorized as never, previous, or current smoker in a
prior study. Blood lipids (non-HDL cholesterol) and
blood glucose were measured from WHI data samples.
For participants who self-reported taking lipid-lowering
medications on the questionnaire data, the blood lipid
score was reduced by 20 points. Finally, as glycosylated
hemoglobin was unavailable in many participants’ WHI
data, the blood glucose score was measured using data
on fasting blood glucose and treatment for diabetes. LES
measures are described in Supplemental Table 2.

Moderator Variable. We used waves 1 and 2 living con-
texts (rural vs. urban) as the moderator variable to assess
its long-term effect on flourishing. We applied the Beale
Rural-Urban Continuum Codes (RUCC), as described
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by the United States Office of Management and Budget
(OMB), to define rurality. The Beale RUCC categorizes
counties or county-equivalent units (e.g., parishes, bor-
oughs) as rural/urban based on a) population count and
b) whether the location is adjacent to a metropolitan area
(United States Department of Agriculture [USDA] Eco-
nomic Research Service, 2019). The RUCC classifica-
tion is used to denote participants’ living contexts,
whether they reside in rural or urban areas, by identify-
ing the location in the respective county as urban, subur-
ban, or rural based on its population and adjacency to a
metro area. The categorization scored from 0-9 in 1993
and 1-9 in 2003, representing “0 or 1 = county in metro
area of 1 million population or more” to “9 = nonmetro
county completely rural or less than 2500 urban popula-
tion, not adjacent to metro area” (Atherton et al., 2024).
Next, the addresses were merged with a time-varying
RUCC dataset to harmonize MIDUS waves 1-3 data
with RUCC codes in 1993, 2003, and 2013, respectively.
In the current study, we recoded the 0/1-9 RUCC cate-
gories into two groups, denoting ‘0’=RUCCs 0/1-6
(urban/suburban) and ‘1’=RUCCs 7-9 (rural). Finally,
we measured long-term rurality, by further constructing
the outcome as a four-level living context variable using
rural living status across waves 1 and 2: no rural living
either at wave 1 or 2 (reference) coded with a [0], rural
living at wave 1 only [=1], rural living at wave 2 only
[=2], and long-term rural living at waves 1 and 2 [=3].

Covariates. We used sociodemographic factors, health,
and functional status (at wave 1) as covariates. Sociode-
mographic variables included age, gender, race, marital
status, education, and employment. Age (0=<65,
1==65) and gender (0=male, 1=female) were mea-
sured as binary variables, and race (1= White, 2=Black,
3=other) was measured in three categories; in contrast,
marital status (1=married, 2=separated/divorced,
3=widowed, 4=never married) and educational level
(1=no/some school, 2= high school graduate/in college,
3=graduated from college, 4=having master s/profes-
sional degree) were measured in four categories.
Employment status was measured in two categories
(1=currently working, 2 = currently not working).
Several variables indicated health and functional sta-
tus. First, participants were asked, using a functional
status questionnaire, whether they had difficulty (i.e.,
functional limitations) in activities of daily living
(ADLs) and instrumental activities of daily living
(IADLs). We computed the sum using responses in
MIDUS on functional limitations (range: from “a lot” to
“no difficulty”) with higher values indicating greater
difficulties. We also included additional variables related
to health, including tobacco and alcohol use (1=regular
tobacco/alcohol user, or 0=not) and chronic condition/s
(1=yes, 0=no). Chronic conditions included high blood
pressure, stroke, heart problems, high cholesterol, dia-
betes, cancer, lung problems, ulcers, and aches/joint

stiffness in the past 12 months. Further, we considered
the past 12 months’ medication usage (sum of five indi-
cators: tranquilizers, sedatives, stimulants, painkillers,
and anti-depression medications). Finally, because per-
sonality traits have been well-documented as significant
correlates of well-being across adulthood (Abdullahi
et al., 2020), we also considered these variables as
potential confounders in our analysis. We included the
big five personality traits, including agreeableness, con-
scientiousness, extraversion, openness, and neuroticism
(Zimprich et al., 2012), as MIDUS measured partici-
pants’ responses on a 4-point Likert scale (1="a lot” to
4="not at all”) and averaged for each trait. This study
adjusted for the prior level of flourishing assessed in
wave 1 as a covariate to reduce potential reverse
causation.

Statistical Analysis

Statistical analyses were conducted with Stata 18.5 SE
(College Station, TX) software. Preliminary analyses
examined participants’ demographics, health, and func-
tional status in the total sample and in the sample strati-
fied by having an ideal versus lower CVH at baseline
(wave 2); we used multiple imputations to address miss-
ing data. We then conducted multiple linear regression
analyses to examine whether ideal CVH (wave 2) pre-
dicts flourishing (assessed in wave 3) over 10 years,
using the composite scores of flourishing and its three
domains (emotional, psychological, and social well-
being) in separate models. Further, we examined
whether participants’ long-term rural living (at waves 1
and 2) or rural living at only one time point (either at
wave 1 or 2) moderate the CVH-flourishing association,
compared to no rural living while controlling for prior
flourishing score and covariates (socio-demographics,
health, and functional status) assessed at wave 1; we
used wave 1 variables as control as a robust approach for
establishing causality. Statistical significance was evalu-
ated at p<<.05 (two-sided). Unstandardized regression
coefficients (b) and standard errors (SE) are reported.
We also adjusted the standard errors for repeated obser-
vations over time with non-parametric bootstrapping.

Results

Table 1 shows the descriptive statistics of different vari-
ables, including participants’ sociodemographic charac-
teristics and health status at wave 2 for the total sample
and the sample stratified by CVH status, i.e., ideal ver-
sus lower. A total of 2,536 individuals (who participated
in all three waves of MIDUS) aged 33 to 83years
(Mage=55%11) in wave 2 (i.e., aged 42-92years in
wave 3) were included in the analysis. Women made up
55% of the sample, 55% were employed, and 93% were
White. Substantial proportions of participants were
alcohol users (62%); 16% of the sample had difficulty in
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performing activities of daily living. The findings
revealed that only 12.5% of participants had high CVH
status. Table 1 also reports participants’ rural living sta-
tus and flourishing scores. Ninety-one percent of partici-
pants consistently (in waves 1 and 2) lived in urban/
suburban areas, while 6% persistently lived in rural
areas. The mean score of participants’ composite flour-
ishing was 0.03*=8.7 at wave 2.

Table 2 shows the results of multiple linear regres-
sion models estimating the effect of CVH at wave 2 on
wave 3 composite flourishing score and each flourishing
domain after controlling for covariates. Ideal cardiovas-
cular health at wave 2 was positively associated with
composite flourishing at wave 3 (6=0.332; SE=0.150;
p<.05). Regarding each of the flourishing domains,
although ideal CVH was not found to be associated with
emotional well-being (b=0.020; SE=0.021; p=.325), it
was positively associated with psychological well-being
(6=0.194; SE=0.087; p<<.05) and social well-being
(6=0.129; SE=0.066; p<.05) over time. However,
rural/urban living status does not moderate the associa-
tion between CVH (wave 2) and flourishing (composite
and each domain in wave 3) in mid and later life. Among
covariates, individuals who were once married and those
with the highest level of education showed a significant
positive effect on composite flourishing, whereas older
age had a significant negative effect on composite flour-
ishing. Furthermore, conscientiousness and extraversion
exhibited significant positive effects on flourishing,
whereas neuroticism showed the opposite.

Discussion

The current study makes a unique contribution to the
existing literature with population-based, longitudinal
evidence that individuals’ CVH status is positively asso-
ciated with their later life flourishing. This suggests that
individuals with better CVH tend to experience higher
levels of holistic well-being, supporting our first hypoth-
esis. The multidimensional perspective of individuals’
CVH, as assessed by LES, addresses various aspects of
well-being as guided by Keyes’ theoretical concepts of
flourishing. However, despite rural-living US adults
having lower socioeconomic status compared to their
urban-living counterparts, and possible underlying
causes are the availability of lower educational and
healthcare resources (Saenz et al., 2018), differences in
rural-urban living status do not affect the direction of the
relationship between CVH and well-being and, thus,
disprove our second hypothesis. Individuals’ well-being
cannot be explained solely by sociodemographic and
health factors that often coexist in rural contexts; instead,
certain psychological factors may also play a role in
these associations (Nganje & Addey, 2019; Saenz et al.,
2018). Moreover, due to similar underlying biobehav-
ioral and psychosocial factors, rural-urban disparities
impact levels of CVH and well-being status but not their
association (Cohen et al., 2023).

Earlier research addresses the relationship between
psychological well-being and CVH (Kubzansky et al.,
2018). It is generally accepted that psychological well-
being and CVH have bidirectional associations (Boehm
et al., 2017). In this study, we tested the directionality of
the association, specifically whether CVH acts as a pro-
spective predictor of well-being, to emphasize that a
positive attitude toward CVH highlights the importance
of overall well-being. To our knowledge, while no prior
studies have explored the longitudinal relationship
between CVH, assessed by LE8, and flourishing, the
findings have generally been consistent with previous
related research on quality of life. Studies have demon-
strated a strong and positive relationship between LE8
metrics and mental, cognitive, and physical quality of
life (Liang & Zhang, 2024). Similarly, many studies
exploring the relationship between LE8 and chronic dis-
ease outcomes have consistently found higher LES
scores to increase the likelihood of alleviating the risk
factors contributing to chronic diseases (Hao et al.,
2025; Ren et al., 2023), leading to higher well-being
because chronic diseases disrupt individuals’ lives that
may be interpreted to affect their well-being (Megari,
2013).

Previous studies exploring the relationship between
CVH and psychological well-being have found that pos-
itive psychological well-being (e.g., a sense of purpose,
optimism, and life satisfaction) is independently associ-
ated with a healthier profile of CVH and a reduced risk
of cardiovascular disease (Kubzansky et al., 2018).
Further, many studies were found to have an inverse
relationship between CVH and mental health outcomes,
such as depression and anxiety. For example, using the
Health and Nutrition Examination Surveys (NHANES)
data, one study showed that people with low CVH status
were 5.5 times more likely to have depression compared
to people with high CVH; this study strongly suggested
the dose-response relationship between the CVH and
depression (Chen et al., 2023). Contextually, several
studies have shown a strong relationship between each
component of CVH, like physical activity, sleep, and a
healthy diet. For example, in a longitudinal observa-
tional twin study survey examining genetic variability,
twins who exercised regularly reported fewer anxious
and depressive symptoms compared to those who did
not exercise (De Moor et al., 2008). Exercise also has
effects like antidepressants in reducing depression
symptoms (Blumenthal et al., 2007). Moreover, depres-
sion can be caused by inadequate sleep, which can fur-
ther be influenced by depression (Yasugaki et al., 2025).
Further, old age is a predictor of inadequate sleep, which
may aggravate depressive symptoms. Our finding that
higher age is associated with lower well-being is rele-
vant in this context.

These results align with the growing body of evi-
dence suggesting that CVH or lifestyle measures play a
significant role in mental health. Contextually, Sabia
et al. (2019) found a negative correlation between
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cardiovascular scores (assessed using Life’s Simple 7,
i.e., all LE8 components excluding sleep) and the likeli-
hood of developing dementia, with higher CVH scores
associated with a lower risk of dementia. More recently,
another study using NHANES data found a positive
association between LE8 and cognitive function in older
adults (Liang & Zhang, 2024). Our finding adds to the
existing literature.

Our findings corroborate earlier research showing
that people with compromised CVH face severe finan-
cial and mental hardship (Teshale et al., 2023), leading
to poor life satisfaction and quality of life (Lloyd-Jones
etal., 2022). The findings of this study indicate that only
12.5% of individuals in Wave 2 (2003-2004) achieved
the highest CVH status, as measured by LES8. This high-
lights the rarity of optimal CVH in older adults, possibly
due to a lack of awareness. Furthermore, individuals
with higher socioeconomic status living in urban envi-
ronments may experience less stress and greater well-
being; they also tend to exhibit a more positive attitude
towards achieving things in their favor (Bhattacharyya
& Molinari, 2024). In this context, the negative effects
of stress on well-being are well-documented (Purchase
et al., 2024). Although we did not measure any factors
related to the stress process, the findings suggest that
further insight into the mechanism by which this asso-
ciation occurs may be important.

Limitations

A large sample size and national representativeness are
the main strengths of the current study; however, multi-
ple limitations are also noted. First, MIDUS did not
screen participants for baseline cognitive status, which
makes it hard to comment on the neurocognitive status
of the included participants. Further, the analytic sample
comprises only participants who completed all three
waves of MIDUS, which introduces potential bias due to
non-random attrition. Socioeconomic status and health,
including cardiovascular-related mortality, are likely to
influence study retention. Although we control for
sociodemographic and health factors in the analysis,
other factors, such as cultural background and immigra-
tion status, may also influence the outcomes. White pre-
dominancy in the study population may also raise a
generalizability concern. Further, collapsing RUCC
codes into a binary rural versus urban geographical vari-
ation could weaken the impact. Future research with a
finer classification may provide different outcomes.
Next, individuals categorized as having ideal CVH
appear to include tobacco users. Since nicotine exposure
is one of the key components used to define CVH, this
inconsistency may be due to the amount of nicotine
exposure or a compound effect of other CVH parame-
ters. Additionally, although HbA1c data were available
for many participants, they are missing in many others,
and MIDUS substituted fasting glucose, which raises

concerns about generalizability. Finally, the data are
rather old, and the difference in socioeconomic status,
especially from the rural/urban context, between the sur-
vey time and today may lead to a generalizability bias.

Conclusion

Despite the above limitations, the current findings have
important theoretical implications, as they explore the
positive impact of good CVH on well-being. However,
our findings suggest that one macro-level factor, namely
the rural or urban living context, has no directional
impact on the association between CVH and well-being
over time. While rural living is often considered a low
socioeconomic condition in late adulthood, our findings
are not consistent with those in mid and later life over 10
years, providing a unique contribution to the existing lit-
erature. Future research should examine the mechanisms
by which other socioeconomic and cultural factors influ-
ence the association between CVH and well-being
across adulthood.
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