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Abstract: Purpose: Modifiable health factors influence racial disparities in cardiovascular
health (CVH), yet the role of psychological health in these disparities remains understud-
ied. This study examines (1) the association between negative and positive psychological
health measures and CVH and (2) the racial differences in these associations among US
adults. Methods: Aim 1 included adults aged 34-84 from the MIDUS biomarker substudy
(n =1255). Aim 2 included adults aged 28-84 from the MIDUS parent study (N = 4702).
Our outcome was CVH, operationalized as the AHA’s Life’s Essential 8 (LES8) total score,
behavior, and health factor subscores. Negative psychological health was operationalized
as depressive symptoms (CES-D), stress reactivity (from the Multidimensional Personality
Questionnaire [MPS]), aggression (from the MPS), pessimism (Life Orientation Test), per-
ceived stress (Perceived Stress Scale), and trait anxiety (Spielberger Trait Anxiety Inventory);
positive psychological health was operationalized as psychological well-being (“PWB”;
Ryff Well-Being Scale [WBS] and MPS), purpose in life (from the WBS), mindfulness (de-
veloped by MIDUS), gratitude (developed by MIDUS), and optimism (Life Orientation
Test). Results: In covariate-adjusted models, most negative psychological health factors
were negatively associated with LES total scores and health behavior subscores. Of those,
pessimism was the only factor to demonstrate Black—-White differences (Black > White,
p < 0.001). Positive psychological health factors were less consistently associated with
the LES total, health behavior, and health factor subscores in covariate-adjusted mod-
els. Of these, PWB (Black > White, p < 0.001), gratitude (Black > White, p < 0.001),
and optimism (Black > White, p < 0.001) demonstrated significant differences by race.
Conclusions: Black-White differences in LE8 are not largely explained by differences in
psychological health.

Keywords: cardiovascular health; life’s essential 8; positive psychological health; negative
psychological health; middle age

1. Introduction

In 2022, the American Heart Association (AHA) updated its concept of cardiovas-
cular health (CVH) to reflect eight health components: (1) diet, (2) physical activity,
(3) nicotine exposure, (4) sleep health, (5) body mass index (BMI), (6) blood lipids,
(7) blood glucose, and (8) blood pressure [1]. While poor CVH as assessed by “Life’s
Essential 8” (LE8) is prevalent among American adults broadly, sociodemographic dispar-
ities are present, as Black adults have poorer CVH compared to White adults [2]. These
disparities are largely replicated when considering specific health components, where Black
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adults generally report less adherence to a high-quality diet [3-5], less physical activity en-
gagement [3,5], poorer sleep quality [6-8], greater obesity rates [9-11], elevated blood pres-
sure [12,13], and elevated HbA1. levels [14,15], compared to White adults. Although less
consistent across the literature, there is also evidence of greater tobacco use [3,5,16,17] and
dyslipidemia [18-22] among Black compared to White adults.

Since CVH fluctuates over time [23], disparities may be more pronounced at specific
life stages. Aggregating data across adulthood could obscure critical periods when in-
terventions are most effective. Midlife is one possible critical period, as this is a period
where poor CVH is prevalent [1] and CVH loss may accelerate [24]. Individuals at midlife
with poor CVH also experience greater lifetime risk of developing CVD compared to older
adults with the same CVH profile [25,26], suggesting that midlife may reflect a critical
period for understanding CVH indices that contribute to racial health disparities.

The association between negative psychological factors such as depression, anxiety,
and perceived stress (and others) with CVH are well-established [27-29]. While systemic
racism puts Black individuals at a higher risk of experiencing negative psychological
health [30], not everyone goes on to develop poor CVH. Growing evidence suggests that
positive psychological factors such as well-being, optimism, and vitality may be upstream
determinants of CVH as they influence perceptions, interpersonal interactions, and the
ability to participate in health behaviors [1,31-33]. For example, prospective cohort studies
demonstrate that greater psychological well-being (e.g., optimism, purpose in life, and
positive affect) is related to various cardiovascular health outcomes [34-38]. However, the
link has not been well established, partly owing to both the heterogenous assessment of
cardiovascular outcomes measures and the limited range of well-being measures [39,40]. A
better understanding of which psychological health measures are associated with CVH can
inform future intervention targets for CVH promotion [39]. Unlike prior studies that have
examined psychological health and cardiovascular health separately, this study integrates
both positive and negative psychological health constructs within the LE8 framework,
providing a more comprehensive understanding of their role in racial health disparities.
This work is novel in its examination of psychological health correlates across multiple
domains and its evaluation of whether racial differences persist after covariate adjustment.

Present Study

The first goal of this study was to identify which measures of psychological health
were associated with CVH as assessed by one’s LES8 scores, both bivariately as well as
covariate-adjusted (except race due to too few non-White participants). Then, using the
parent MIDUS study, we evaluated whether there were significant racial differences in the
psychological health correlates after covariate adjustment. Together, this will help identify
psychological factors related to the various components of CVH and may also contribute to
underlining racial CVH disparities.

2. Methods
2.1. Data and Analytic Sample

This study was conducted using secondary data from the Midlife in the United
States (MIDUS) study, a national longitudinal study examining health and well-being.
The first wave of data collection (MIDUS-1) occurred in 1995-1996 and included
7108 participants drawn from four subsamples as follows: (1) a national probability sample
recruited via random-digit dialing (n = 3487), (2) oversamples from five metropolitan
areas (n = 757), (3) a sample of siblings of MIDUS-1 participants (n = 950), and (4) a na-
tional twin sample (n = 1914). Participants were noninstitutionalized, English-speaking
adults aged 25-74. A follow-up study (MIDUS-2) was conducted in 2004-2006, with
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4963 participants successfully completing interviews. Additionally, a new Milwaukee
African American oversample (n = 592) was recruited to increase racial diversity in the study.
The Biomarker Project, initiated during MIDUS-2, included a subsample of participants
(n = 1255) who completed the core survey and agreed to an overnight visit at one of the
following three clinical research sites: Georgetown University; the University of Califor-
nia, Los Angeles; or the University of Wisconsin-Madison. During these visits, partic-
ipants underwent physical examination, provided details of their medical history, and
contributed fasting blood samples (collected prior to nicotine or caffeine consumption).
Additional details on the biomarker protocol are available elsewhere [41]. All participating
sites’ Institutional Review Boards approved data collection, and all participants provided
informed consent.

Given the underrepresentation of non-White adults in the parent MIDUS study, we
used two data sources in the present study. Data from the biomarker substudy were used
to identify which positive psychological health measures were bivariately associated with
CVH. We did not control for race in these analyses, given the low prevalence of non-White
participants (e.g., 2.6% Black adults). Positive psychological health measures significantly
associated with CVH in the biomarker substudy were then examined in the full MIDUS
sample. Using the full MIDUS-2 sample, we then examined whether race was associated
with differences in the positive psychological health measures.

2.2. Measures
2.2.1. LE8

Cardiovascular health was assessed using the AHA’s validated LES components [1,2,42].
Diet was assessed using self-reported average daily or weekly consumption of fruits and
vegetables, lean meat, ocean (oily) fish, fast food intake, beef or high fat intake, whole
grains, and non-meat protein. Self-reported general moderate or vigorous physical activity
in the home, work, or for leisure were collected; questions were augmented to reflect
the season when data were collected (i.e., summer or winter engagement in activities).
Self-reported nicotine exposure was assessed by asking participants’” current smoking status
or age when the individual last regularly smoked for former smokers. Self-reported sleep
health was quantified as the hours of sleep on weekdays and weekends. BMI was calculated
using a participant’s weight and height measures collected during the biomarker substudy.
Blood lipids were calculated by subtracting the blood high-density lipoprotein (HDL) from
the total blood cholesterol level to obtain total non-HDL cholesterol. Blood glucose was
assessed using the following two data sources: participants indicated whether they have or
were diagnosed with diabetes, and blood fasting glucose levels. Blood pressure was assessed
during the biomarker substudy and reflected one’s systolic and diastolic blood pressure.
All factors were rescored to reflect a 0-100-point scale, with higher scores reflecting better
health. LE8 scores reflect the average of an individual’s points across the eight domains.
See Appendix A: Online Resource 1 for details on the method the data were transformed to
LE8 scores.

2.2.2. Negative Psychological Health Factors

Depressive symptoms were measured using the Center for Epidemiologic Studies-
Depression Scale [43]. Stressor reactivity was assessed using the three-item stress reac-
tivity subscale from the Multidimensional Personality Questionnaire, where participants
were asked about their general response to everyday stressful events [44]. Aggression was
measured using the four-item aggression subscale from the Multidimensional Personal-
ity Questionnaire; participants were asked about their enjoyment and tendency toward
physical or emotional aggression [44]. Pessimism was measured using the Life Orientation
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Test’s three-item pessimism toward life subscale [45]. Perceived stress was assessed using the
Perceived Stress Scale [46]. Trait anxiety was assessed using the Spielberger Trait Anxiety
Inventory [47].

2.2.3. Positive Psychological Health Factors

Psychological well-being was measured using the 42-item Ryff Psychological Well-Being
Scale [48], as well as the Multidimensional Personality Scale (MPS) [44]. The seven-item life
purpose subscale from the Ryff Psychological Well-Being scale was also used to measure
purpose in life. Mindfulness was assessed using a nine-item mindfulness subscale developed
by the MIDUS authors. Participants were asked to rate to what extent they are open and
aware of the events and people around them. Gratitude was measured using a single-item
question as part of a MIDUS-created religiosity questionnaire about the frequency one
experiences a “deep sense of appreciation”. Both mindfulness and gratitude measures were
derived from the same religiosity questionnaire developed for MIDUS, with mindfulness
reflecting efforts to be more present and intentional, often associated with religious or
spiritual beliefs. These items, though derived from religiosity items, reflect broader psycho-
logical constructs that transcend religious frameworks. Mindfulness, commonly practiced
in religious traditions like Buddhism, is linked to spiritual awareness and presence [49].
Gratitude has long been central to religious practices, particularly in Christianity, as a way
of acknowledging the divine and promoting well-being [50]. These constructs have been
shown to promote mental health and well-being even in non-religious contexts, functioning
as secular practices that foster psychological resilience and life satisfaction [51]. Optimism
was measured using the Life Orientation Test’s three-item optimism toward life scale [45].

2.2.4. Covariates

Covariates were selected based on their potential for confounding the association
between race, CVH, and the psychological health correlates. Demographic covariates were
age, gender (0 = man; 1 = woman), and sexual orientation (heterosexual vs. sexual minority).
Socioeconomic covariates included education (0 = less than high school; 1 = high school
diploma; 2 = college degree; 3 = some postsecondary education); one’s self-reported social
standing in their community using the MacArthur Scale of Subjective Social Status [52];
and total household income (US$) from wage, pension, social security, and other sources.

2.3. Analytic Approach

Descriptive statistics were calculated to characterize the LES8, negative and positive
psychological health factors, and sociodemographic aspects of the sample. Differences in
these factors by race were examined using independent samples t-tests or chi-square tests
as appropriate. If there were differences by race, we then tested whether differences in the
positive psychological health measure persisted after sociodemographic adjustment using
multiple regression. Data were analyzed using R, version 4.2.2. Significance for all tests
was set to p < 0.05 for two-tailed tests. Unless otherwise stated, the presented estimates
are unstandardized.

3. Results
3.1. Aim 1: Associations Between Psychological Health, LES (MIDUS Biomarker Substudy)
3.1.1. Sample Characteristics

There were 1255 participants with valid data included in this analysis. The aver-
age age was 55.3 (SD = 11.8), 54.7% of whom were women (n = 577), 2.6% were Black
adults (n = 27), and most had at least a high school diploma (96.5%). See Table 1 for
additional details.
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Table 1. Participant characteristics: mean (standard deviation) or n (valid %).

Biomarker Substudy (Aim 1)

Parent Study (Aim 2)

n = 1255 n = 4702
Demographic Covariates

Age 55.3 (11.8) 55.5 (12.5)
Gender

Women 201 (54.7%) 2512 (53.4%)

Men 477 (45.3%) 2190 (46.6%)
Race

Black 27 (2.6%) 229 (4.9%)

White 996 (96.8%) 4493 (95.1%)
Education

<High School Diploma 37 (3.5%) 281 (6.0%)

High School Diploma 441 (42.0%) 2302 (49.0%)

Some Postsecondary Education 324 (30.8%) 1278 (27.2%)

College Degree 249 (23.7%) 834 (17.8%)
Social Standing in Community 44 (1.7) 45 (1.8)
Household Income $76,672.40 ($60,409.20) $71,614.8 ($60,741.5)

LES8

Total Score 65.9 (13.7)
Health Behavior Subscore 65.7 (19.7)

Diet Quality 48.3 (32.6)

Physical Activity 60.1 (47.2)

Nicotine Exposure 63.4 (33.2)

Sleep Health 86.0 (22.7)
Health Factor Subscore 65.0 (17.4)

BMI 58.6 (33.9)

Blood Lipids 71.0 (29.3)

Blood Glucose 68.0 (25.3)

Blood Pressure 56.4 (30.3)

Negative Psychological Health Factors

Depressive Symptoms 0.6 (1.7) 0.5 (1.6)
Stress Reactivity 6.1 (2.3) 6.2 (2.2)
Aggression 5.4 (1.7) 5.4 (1.8)
Pessimism 6.1 (2.9) 6.6 (3.1)
Perceived Stress 22.2 (6.3) 21.6 (6.2)
Trait Anxiety 34.3(9.1) 33.4 (8.7)
Positive Psychological Health Factors
Psychological Well-Being (Ryff) 235.2 (33.8) 231.2 (35.0)
gil}ifl}’;(éli?i;?slix(jll gssg()gnality Scale) 91(17) 9.0 (18)
Purpose in Life 39.6 (6.5) 38.5 (7.0)
Mindfulness 34.2 (6.3) 34.0 (6.1)
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Table 1. Cont.

Biomarker Substudy (Aim 1) Parent Study (Aim 2)
n =1255 n =4702

Gratitude

Never 27 (2.6%) 100 (2.6%)

Rarely 79 (7.5%) 329 (8.7%)

Sometimes 458 (43.7%) 1696 (44.8%)

Often 485 (46.2%) 1660 (43.9%)
Optimism 12.0 (2.4) 11.8 (2.5)

3.1.2. Negative Psychological Health Factors

There was a significant bivariate association between the LES8 total score and the
following negative psychological health factors: depressive symptoms (est. = —1.1,
p < 0.001), stress reactivity (est. = —0.477, p = 0.046), pessimism (est. = —1.0, p < 0.001),
perceived stress (est. = —0.27, p < 0.001), and trait anxiety (est. = —0.23, p < 0.001). After
covariate adjustment, the relationship with depressive symptoms (est. = —1.20, p < 0.001),
pessimism (est. = —0.81, p < 0.001), perceived stress (est. = —0.25, p = 0.005), and trait
anxiety (est. = —0.19, p = 0.001) was attenuated but remained significant such that higher
levels (i.e., greater negative psychological health) were associated with poorer overall CVH.
Aggression was not associated with the LES total scores in either analysis.

There was a significant bivariate association between the LE8 health behavior sub-
score and all the following negative psychological health factors: depressive symptoms
(est. = —2.20, p < 0.001), stress reactivity (est. = —1.10, p < 0.001), aggression (est. = —1.40,
p = 0.001), pessimism (est. = —1.80, p < 0.001), perceived stress (est. = —0.49, p < 0.001),
and trait anxiety (est. = —0.43, p < 0.001). After covariate adjustment, the relationship
with depressive symptoms (est. = —1.90, p < 0.001), pessimism (est. = —1.20, p < 0.001),
perceived stress (est. = —0.32, p = 0.008), and trait anxiety (est. = —0.29, p < 0.001) was
attenuated but remained significant such that higher levels were associated with poorer LE8
health behavior subscores. Lastly, there were no significant bivariate or covariate-adjusted
relationships between any negative psychological health factors and the LE8 health factor
subscores (Table 2).
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Table 2. Unstandardized associations (95% CI, p-value) between hypothesized psychosocial risk and resilience factors with LE8 (Aim 1; n = 1255).

Depressive Symptoms

LES Total Score Health Behavior Subscore Health Factor Subscore
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
Negative Psychological Health Factors
—1.1(95% CI: —1.7, —1.2(95% CI: —1.8, —2.2(95% CI: —3.0, —1.9 (95% CI: —2.7, —0.18 (95% CI: —0.63 (95% CIL: —1.3,

—0.52, p < 0.001) —0.58, p < 0.001) —1.5, p < 0.001) —1.1, p < 0.001) —0.84, 0.47, p = 0.60) 0.03, p = 0.061)

Stress Reactivit —0.47 (95% CI: —0.93, —0.36(95% CI: —0.84, —1.1(95% CL: —1.7,  —0.50 (95% CI: —1.2,  0.08 (95% CI: —0.40, —0.26 (95% CI:
Y —0.01, p = 0.046) 0.12, p = 0.14) —0.47, p < 0.001) 0.16, p = 0.14) 0.57, p = 0.70) —0.77,0.25, p = 0.30)

Avoression —052(95%CL: —1.1,  —0.22 (95% CL: —0.82,  —1.4(95% CI: —2.2,  —0.80 (95% CI: —1.6, —0.19 (95% CI: —0.11 (95% CTI:
58 0.07, p = 0.083) 0.38, p = 0.50) —0.55, p = 0.001) 0.04, p = 0.062) —0.82,0.45,p=0.60) —0.75,0.54, p = 0.70)

Pessimism —1.0(95% CI: —1.3,  —0.81(95% CI: —1.2, —1.8(95% CI: —2.2,  —1.2(95% CIL: —1.7, —0.13 (95% CI: —0.20 (95% CI:
—0.68, p < 0.001) —0.45, p < 0.001) —1.3, p < 0.001) —0.67,p<0.00)  —0.50,0.24,p=0.50) —0.60,0.20, p = 0.30)

Perceived Stress —0.27 (95% CI: —0.44, —0.24 (95% CI: —0.41, —0.49 (95% CI: —0.72, —0.32(95% CI: —0.55,  —0.05 (95% CI: —0.15 (95% CT:
—0.11, p = 0.001) —0.07, p = 0.005) —0.26, p < 0.001) —0.08,p=0.008)  —0.23,0.13,p=0.60) —0.34,0.03, p = 0.10)

—0.23 (95% CI: —0.34, —0.19 (95% CI: —0.31, —0.43 (95% CI: —0.58, —0.29 (95% CI: —0.46,  —0.03 (95% ClI: —0.09 (95% ClI:

Trait Anxiety

—0.11, p < 0.001)

—0.08, p = 0.001)

—0.27, p < 0.001)

—0.12, p < 0.001)

—0.15, 0.09, p = 0.60)

—0.22,0.04, p = 0.20)

Positive Psychological Health Factors

Psychological Well-Being
(Ryff)

0.06 (95% CI: 0.03,
0.09, p < 0.001)

0.05 (95% CI: 0.02,
0.08, p = 0.005)

0.13 (95% CI: 0.09,
0.17, p < 0.001)

0.07 (95% CI: 0.03,
0.12, p = 0.002)

0.00 (95% CI: —0.03,
0.03,p > 0.9)

0.02 (95% CI: —0.01,
0.06, p = 0.20)

Psychological Well-Being
(Multidimensional
Personality Scale)

0.51 (95% CI: —0.08,
1.1, p = 0.092)

0.24 (95% CI: —0.39,
0.87, p = 0.50)

1.3 (95% CI: 0.53, 2.2,
p =0.001)

0.56 (95% CI: —0.30,
1.4, p = 0.20)

—0.46 (95% CI: —1.1,
0.17, p = 0.20)

—0.12 (95% CI:
—0.79, 0.55, p = 0.70)

Purpose in Life

0.44 (95% CI: 0.29,

0.36 (95% CI: 0.19,

0.71 (95% CI: 0.50,

0.48 (95% CI: 0.24,

0.14 (95% CI: —0.03,

0.19 (95% CI: 0.01,

0.60, p < 0.001) 0.53, p < 0.001) 0.92, p < 0.001) 0.72, p < 0.001) 0.31, p = 0.10) 0.37, p = 0.041)
Mindfulness —0.03 (95% CI: —0.20, —0.04 (95% CL: —0.21,  0.10 (95% CI: —0.12,  0.06 (95% CI: —0.17, —0.10 (95% CI: —0.10 (95% CI:
0.13, p = 0.70) 0.12, p = 0.60) 0.33, p = 0.40) 0.29, p = 0.60) —0.28,0.08, p = 0.30) —0.28,0.08, p = 0.30)
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Table 2. Cont.

LES Total Score Health Behavior Subscore Health Factor Subscore
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

Gratitude (Never = Ref)

Rarely 4.0(-3.0,11) 29(-3.8,9.7) 7.8 (—2.2,18) 6.7 (—3.0, 16) —0.53(—8.2,7.1) —1.4(-8.8,6.1)

Sometimes 4.0(-3.0,11) 3.2(-29,9.3) 7.7 (—14,17) 5.1(-3.6,14) 0.25 (—6.6,7.1) 0.06 (—6.5, 6.6)

Often 5.8 (—0.57,12) 3.8 (—2.3,10) 11 (1.8, 20) 6.5(—24,15) —0.57 (—7.4,6.2) —0.59 (7.2, 6.0)

Overall p =0.2 Overall p = 0.06 Overall p = 0.032 Overall p = 0.40 Overall p > 0.90 Overall p =09

Optimism 0.75 (95% CI: 0.32,1.2, 0.60 (95% CI: 0.15,1.1, 1.5(95% CI:0.86,2.1, 0.87 (95% CI: 0.23, 1.5, —0.01 (95% CI: 0.18 (95% CI: —0.31,

P p < 0.001) p = 0.008) —0.47,0.45, p > 0.9) 0.67, p = 0.5)

p < 0.001) p = 0.009)

Note. Step 1 involves the unadjusted, bivariate associations between the variables of interest. Step 2 adjusts for age, gender, sexual orientation, education, social standing, and household
income; there were too few non-White participants to adjust for race in this analysis. After covariate adjustment, more depressive symptoms, higher pessimism, higher stress, and
higher trait anxiety were associated with poorer LES total scores and health behavior subscores. After covariate adjustment, greater psychological well-being (Ryff), purpose in life, and
optimism were associated with better LES total scores and health behavior subscores. Greater purpose in life was also associated with better health factor subscores. Bolded values

indicate associations with p < 0.05.
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3.1.3. Positive Psychological Health Factors

There was a significant bivariate association between the LE8 total score and
the following positive psychological health factors: Ryff’s psychological well-being
(est. = 0.06, p < 0.001), purpose in life (est. = 0.44, p < 0.001), and optimism (est. = 0.75,
p <0.001). After covariate adjustment, all relationships remained significant (Ryff’s psy-
chological well-being est. = 0.05, p = 0.005; purpose in life est. = 0.36, p < 0.001; optimism
est. =0.75, p = 0.009) whereby a higher level (i.e., greater positive psychological health) was
associated with better overall CVH. There were no significant association between MPS
psychological well-being, mindfulness, or gratitude and LE8 total scores in either analysis.

There was a significant bivariate association between the LE8 health behavior subscore
and the following positive psychological health factors: Ryft’s psychological well-being
(est. = 0.13, p < 0.001), MPS psychological well-being (est. = 1.30, p = 0.001), purpose in life
(est. = 0.71, p < 0.001), gratitude (overall p = 0.032), and optimism (est. = 1.50, p < 0.001).
After covariate adjustment, a significant relationship persisted for Ryff’s psychological
well-being (est. = 0.07, p = 0.002), purpose in life (est. = 0.48, p < 0.001), and optimism
(est. = 0.87, p = 0.008) such that greater positive psychological health was associated with
better health behavior scores. There was no significant association with mindfulness in
either analysis.

There was a significant bivariate association between LE8 health factor subscores
with MPS psychological well-being in an unexpected direction; greater well-being was
associated with a poorer health factor subscore (est. = —0.46, p = 0.02). This relationship
was not significant after covariate adjustment (est. = —0.12, p = 0.70). In covariate-adjusted
analyses, the relationship with purpose in life became significant such that greater pur-
pose was associated with a better health factor subscore. Ryff’s psychological well-being,
mindfulness, gratitude, and optimism were not significantly associated with health factor
subscores in either analysis (Table 2).

3.2. Aim 2: Racial Differences in Psychological Health Factors Associated with LE§ (MIDUS
Parent Study)

3.2.1. Sample Characteristics

There were 4702 participants with valid data included in this analysis. The average age
was 55.5 (SD = 12.5), 53.4% of whom were women (n = 2512), 4.9% Black adults (n = 229),
and most had at least a high school diploma (94.0%). See Table 1 for additional details.

3.2.2. Negative Psychological Health Factors

Among the negative psychological health factors, only pessimism had significant
differences by race (Black > White; p < 0.001). There were no significant differences by
race in depressive symptoms (p = 0.270), stress reactivity (p = 0.153), aggression (p = 0.066),
perceived stress (p = 0.480), or trait anxiety (p = 0.433; Table 3).

3.2.3. Positive Psychological Health Factors

There were significant differences by race in the following positive psychological health
factors: MPS psychological well-being (Black > White; p < 0.001), gratitude (Black > White,
overall p < 0.001), and optimism (Black > White; p < 0.001). There were no differences by
race in Ryff’s psychological well-being (p = 0.652) or purpose in life (p = 0.870). Although
gratitude was not associated with any LE8 measure, there were significant differences by
race (Black > White, p < 0.001; Table 3).
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Table 3. Black-White differences among psychosocial risk and protective factors bivariately associated
with LE8 (Aim 2; n = 4702).

Black Adults (n =229) M White Adults (n =4473) M
p-Value

(SD) or n (%) (SD) or n (%)
Negative Psychological Health Factors
Depressive Symptoms 04 (1.5) 0.5(1.7) 0.270
Stress Reactivity 6.5 (2.4) 6.2 (2.2) 0.153
Aggression 5.9 (2.4) 5.4 (1.8) 0.066
Pessimism 7.8 (3.8) 6.6 (3.0) <0.001
Perceived Stress 22.6 (7.0) 21.6 (6.1) 0.480
Trait Anxiety 35.6 (11.1) 33.4(8.7) 0.433
Positive Psychological Health Factors
Psychological Well-Being (Ryff) 229.7 (36.2) 231.2 (34.9) 0.652
g\s/l}lllcl}tli(c)iliorilecr?slirrigll Iljee;?(;gnality Scale) 9:5(1.8) 9.0 (1.8) <0.001
Purpose in Life 38.4 (7.6) 38.5 (6.9) 0.870
Gratitude <0.001
Never 0 (0%) 100 (2.7%)
Rarely 11 (7.4%) 318 (8.7%)
Sometimes 46 (31.1%) 1650 (45.4%)
Often 91 (61.5%) 1569 (43.1%)
Optimism 12.6 (2.4) 11.8 (2.5) <0.001

Note. Mindfulness was not bivariately associated with either the LES total score or subscores and was omitted
from this analysis. Compared to White participants, Black participants reported higher pessimism, psychological
well-being (Multidimensional Personality Scale), gratitude, and optimism. Bolded values indicate associations
with p < 0.05.

4. Discussion

In this cross-sectional analysis, using data from the MIDUS study, we observed a
low prevalence of ideal CVH that was comparable to other cohort-based studies in the
United States [53]. Overall CVH and CVH behaviors were bivariately associated with
less negative psychological health and greater positive psychological health, and these
associations were generally robust to covariate adjustment. This pattern of results was not
observed when considering CVH factors alone, being largely unrelated to either negative
or positive psychological health factors. Together, these results support existing findings
that psychological health influences CVH through health behaviors [32]. It is possible
that associations between negative and positive psychological health factors with CVH
factors vary over time [31,54] or differ as a function of age [55] and should be explored in
future work.

We found that most of the negative psychological health factors were associated
with overall CVH and CVH behaviors but not CVH factors, even after controlling for
sociodemographic characteristics. This extends previous work that found negative psy-
chological health was associated with specific cardiovascular diseases [33] and suggests
that interventions targeting negative psychological health may also improve CVH [56].
Interestingly, pessimism was the only negative psychological health factor that was both
related to different CVH outcomes and demonstrated significant Black—-White racial dif-
ferences. The finding that Black participants had higher levels of pessimism aligns with
the racial weathering hypothesis, which posits that chronic exposure to discrimination
and socioeconomic adversity may contribute to accelerated physiological deterioration
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and negative psychological states [57,58]. While some research suggests that cultural
strengths, such as collectivism and spirituality, promote resilience [59,60], the cumulative
impact of structural racism may nonetheless contribute to elevated stress and pessimism.
Although Black adults have greater stress exposure compared to White adults, they may
appraise these experiences as less stressful [61,62]. In addition to cognitively reappraising
stressors, Black adults may have developed adaptive coping strategies to reduce the ad-
verse consequences of discrimination on health, as evinced by coping mechanisms tied to
spirituality and social support, which may act as protective factors [63,64]. Beyond these
stress appraisal and coping mechanisms, we also observed significant racial differences
in positive psychological health. Specifically, Black adults reported higher optimism and
gratitude compared to White adults, aligning with prior research on resilience-oriented
traits in marginalized populations. This pattern may reflect the role of culturally embedded
coping strategies, including spirituality, collectivism, and social support, in promoting
well-being despite systemic adversity. However, the finding that pessimism was also
higher in Black adults suggests that stress exposure remains a salient factor influencing
psychological health outcomes. Incorporating cultural and socio-historical context into the
interpretation of optimism and pessimism is crucial, as these constructs may have different
manifestations and health implications depending on one’s lived experience and coping
strategies, particularly in marginalized groups. To reduce racial CVH disparities, interven-
tions should incorporate both psychological and structural components. Programs that
promote stress resilience (e.g., mindfulness and cognitive-behavioral strategies) alongside
culturally tailored health education may be particularly effective. Additionally, integrating
positive psychology interventions, such as gratitude and purpose-in-life exercises, into
CVH programs could enhance adherence to heart-healthy behaviors. Negative psycho-
logical health factors, such as pessimism and perceived stress, may contribute to poor
CVH through both physiological (e.g., heightened inflammation and dysregulated HPA
axis) and behavioral pathways (e.g., reduced engagement in health-promoting behaviors
and increased cardiovascular risk behaviors). Prior research has shown that chronic stress
and depression are linked to increased allostatic load, which can negatively impact car-
diovascular function over time [65-68]. Future studies should investigate whether these
psychological health differences translate into differential CVH outcomes and whether
interventions targeting both risk and resilience factors can help mitigate disparities. While
psychological factors contribute to CVH disparities, they do not fully explain the persistent
racial differences observed. Future research should explore additional mechanisms, such
as structural barriers to healthcare, environmental stressors (e.g., neighborhood safety and
food access), and socioeconomic disparities, which may also play a crucial role in shaping
cardiovascular health outcomes. Future research should explore these relationships among
a diverse sample of US adults.

Regarding positive psychological health factors, we found that psychological well-
being, optimism, and gratitude were both related to better overall CVH and higher en-
gagement in CVH-enhancing behaviors. These factors were also higher in Black relative
to White adults. These results complement the existing work that uses a combination of
positive psychology programs and/or motivational interviewing to improve CVH behav-
iors [69-71]. However, such interventions may not be equally beneficial for all adults, as the
positive psychology-based TRIUMPH intervention did not lead to blood pressure control,
especially among Black adults with higher baseline depressive symptoms or perceived
stress [72]. Thus, it is likely that positive psychology-based interventions may need an
adjunct therapy to maximize CVH promotion and reduce disparities. For example, in-
terventions with multiple as opposed to one positive psychology exercise have greater
psychological health benefits among those with CVD [73]. Multilevel interventions meant
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to improve community /neighborhood positive psychological health may be another ap-
proach to better improve CVH while also attending to its upstream social determinants [74].
Positive psychological factors, such as optimism and psychological well-being, may serve
as protective factors against cardiovascular disease by fostering resilience and adaptive cop-
ing mechanisms. Research suggests that individuals with higher optimism are more likely
to engage in regular physical activity and maintain healthy diets, both of which contribute
to better CVH [75-77]. More research is warranted to identify to what extent positive
psychology-based interventions could complement other CVH promotion interventions.

Limitations and Future Directions

This study focused on individual-level psychological health; however, broader so-
cial and structural factors, including economic and environmental conditions, also shape
CVH [78-81]. Recognizing this, the AHA recently recommended the comprehensive data
collection of the social determinants of health [82]. A more holistic understanding of the
myriad upstream contributors to CVH—from the cell to the society—will facilitate the
development of multilevel interventions that could improve health and reduce dispari-
ties [83] over unilevel, largely individual-based interventions. While this study provides
important insights, a key limitation is the lack of broader racial and ethnic diversity in
the sample. Future studies should prioritize recruitment strategies that ensure a more
inclusive representation of racial and ethnic groups. Employing targeted outreach and
community-engaged research approaches may enhance the generalizability of findings
and lead to a more comprehensive understanding of the intersection between psychologi-
cal health and CVH disparities. Additionally, future research should explore how social
and structural determinants interact with psychological health to influence CVH across
diverse populations.

Regarding the measurement of gratitude, a single-item gratitude measure was used
due to its feasibility in large-scale, population-based studies. While this approach is efficient,
it is also a limitation, as a single-item measure may not capture the full complexity of the
construct. Single-item measures of psychological constructs have been shown to be reliable
and valid in certain contexts, but they may lack the depth and specificity offered by multi-
item scales, which could provide a more nuanced understanding of this psychological
factor. Future research may benefit from employing multi-item measures of gratitude to
better capture its multifaceted nature. Additionally, self-reported measures used to assess
psychological health (e.g., depressive symptoms, stress reactivity, and well-being) may
be subject to various biases, including social desirability bias and recall bias. To mitigate
these, we adjusted for potential confounders in our models to account for variability across
demographic groups. Future research should consider comprehensive assessments of
psychological health to further control for the impact of self-report biases.

Future research should also examine the mechanisms by which psychological re-
silience, such as optimism, gratitude, and purpose in life, influences CVH outcomes across
different racial and ethnic groups. This could include investigating how cultural factors
and coping mechanisms may shape psychological resilience and its association with CVH.
Longitudinal studies would be particularly valuable in understanding how changes in
psychological health over the lifespan contribute to disparities in CVH, especially during
midlife, a critical period for CVH deterioration. Moreover, multilevel interventions that
target both individual psychological health and broader social determinants of health
should be explored to mitigate disparities and improve overall cardiovascular health.



Healthcare 2025, 13, 846

13 of 24

An additional limitation of this study is that LE8 was only calculated for a subset
of participants. This was due to the availability of specific LE§ components, such as ob-
jective cardiometabolic measures, which were only collected in the MIDUS Biomarker
Project. As a result, our analytic sample was restricted to individuals who partici-
pated in this substudy. This may limit the generalizability of findings to the broader
MIDUS cohort. Future research should examine strategies to estimate LE8 with more
diverse samples.

5. Conclusions

In conclusion, there is growing epidemiologic support demonstrating the association
between psychological and cardiovascular health outcomes [36,38,84]. Interventions tar-
geting psychological health appear beneficial for CVH [33], but it is unclear which factors
should be targeted to maximally enhance CVH. These results suggest that both reducing
negative and positive psychological health may positively affect overall CVH and CVH
behaviors. These results also suggest that Black-White differences in CVH are not largely
explained by racial differences in the psychological health measures included in this study.
Future research should continue examining which modifiable factors drive CVH disparities
to develop interventions to eliminate disparities and improve CVH for all.
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Abbreviations

AHA American Heart Association

BMI Body Mass Index

CI Confidence Interval

CVH Cardiovascular Health

CVD Cardiovascular Disease

HbAlc Hemoglobin Alc

IRB Institutional Review Board

LES8 Life’s Essential 8

MIDUS  Midlife in the United States Study
MPS Multidimensional Personality Scale
PWB Psychological Well-Being
Appendix A

Online Resource 1. Calculating life’s essential 8 scores.

Transformed Variable
Name

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Life’s Essential
8 Average Score
(Outcome of interest)

Scores are continuous and
range from 0 to 100.

Average of Diet_Points, Nicotine_Points, MVPA_Points,
BMI_Points, Non-HDL_Points, Glucose_Points, BP_Points,
and Sleep_Points.

Life’s Essential
8 Behavioral Subscore
(Outcome of interest)

Scores should be continuous
and range from 0 to 100

Average of Diet_Points, Nicotine_Points, MVPA_Points,
and Sleep_Points.

Life’s Essential
8 Health Factor
Subscore (Outcome of

Scores should be continuous
and range from 0 to 100

Average of BMI_Points, Non-HDL_Points, Glucose_Points,
and BP_Points.

interest)
For fruit/vegs, whole grain, To calculate the individual diet components, recode the
answers reflecting daily variables using the following. These variables will be
servings. binary yes (1)/no (0) to indicate whether they are eating
1 =None the sufficient amount of that item to count toward a
2 = 1-2 servings/day high-quality diet as follows:
3 = 3-4 servings/day Fruit/Vegetables: If participant reports eating at least
4 =5 or more servings/day 3 servings/day (i.e., either 3 or 4 for B4H21), then
5 = Less than 1 serving/day FruitVeg_Quality = 1. Responses of 1, 2, and 5 receive a
Diet Quality Subscore 7 = Don’t know (missing) FruitVeg_Quality = 0.

8 = Missing

9 = Inapplicable (missing)
For oily fish, fast food,
beef/high fat answers
reflecting weekly servings.
1 = Never

2 = Less than once/week
3 =1-2x/week

Whole Grains: If participant reports eating at least

3 servings/day (i.e., either 3 or 4 for B4H22), then
Grain_Quality = 1. Responses of 1, 2, and 5 receive a
Grain_Quality = 0.

Oily Fish: If participant reports eating at least 1

serving /week (i.e., Responses of 3, 4, or 5 for B4H23A),
then Fish_Quality = 1. Responses of 1 or 2 receive a
Fish_Quality = 0.
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Transformed Variable

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Name

Fast Food: If participant reports eating out less than once

per week (i.e., either 1 or 2 for B4H24), then

Fast_Food_Quality = 1. Responses of 3, 4, and 5 receive a
4 = 3-4x/week Fast_Food_Quality = 0.

5 =5 or more x/week Beef/High Fat: If participant reports eating beef/high fat
7 = Don’t know (missing) less than 3 times a week (i.e., either 1, 2, or 3 for B4H23B),
8 = Missing then High_Fat_Quality = 1. Responses of 4 or 5 receive a
9 = Inapplicable High_Fat_Quality = 0.
For B4H33: Alcohol Consumption for Men: If participant reported
1=Yes drinking between 1 and 2 drinks for B4H36 (regardless of
2=No how they scored for B4H34), they receive an
7 = Don’t know (missing) Alcohol_Quality = 1. Any other quantity (regardless of
8 = Missing B4H34 value) receives an Alcohol_Quality = 0.
9 = Inapplicable (missing) Alcohol Consumption for Women: If participant reported
For B4H34: drinking 1 or fewer drinks for B4H36 (regardless of how
1 = Everyday they scored for B4H34), they receive an
. . 2 =5 or 6 days/week Alcohol_Quality = 1. Any other quantity (regardless of

Diet Quality Subscore 3=3o0r4 dazs/ week B4H34 value) rgceives ari, Alcohc?l_Qual}ilty :gO.
4 =1 or 2 days/week Any participant (regardless of gender) reporting No for
5 =less than 1 day/week B4H33 receives an Alcohol_Quality = 0.
6 = Never drinks If participant reports “Yes” for B4H33 but reports “never
7 = Don’t know (missing) drinking” (i.e., 6) for B4H34 and a 0 for B4H36, they are
8 = Missing also coded as Alcohol_Quality = 0.
9 = Inapplicable (missing) To calculate Diet_Points:
For B4H36: First, add FruitVeg_Quality, Grain_Quality, Fish_Quality,
Continuous variable of Fast_Food_Quality, High_Fat_Quality, and
number of drinks of standard  Alcohol_Quality to obtain a Total_Diet_Quality score that
unit of alcohol consumed. could range from O to 6.
97 = Don’t know (missing) Using these values, if Total_Diet_Quality is . ..
98 =Missing Between 5 and 6, then Diet_Points = 100;
99 = Inapplicable (missing) 4, then Diet_Points = 80;

3, then Diet_Points = 50;

2, then Diet_Points = 25;

1 or 0, then Diet_Points = 0.

If participant answered “Yes”, calculate the number of
1="Yes minutes/week they engage in moderate and vigorous
2=No physical activity.

7 = Don’t Know If participant answered “No”, participant was coded as
8 = Missing “inapplicable” for branching intensity questions. A “No”
9 = Inapplicable participant would receive a score of 0 points for the
Physical Activity MVPA_Points score.
Subscore

Continuous values
quantifying engagement in
specific activity

97 = Don’t Know (Missing)
98 = Missing

99 = Inapplicable

Activity A: Multiply the three values together to obtain the
total number of minutes/week participant engages in this
activity.
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Transformed Variable

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Name
Activity A: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
1 = Vigorous be added to their moderate/vigorous physical activity. IF
2 = Moderate THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
3 = Light DOUBLED (For example, if participant has 450 min/week
7 = Don’t Know (missing) in an activity they called “vigorous”, they would have
8 = Missing 900 min total for this activity. If the activity is reported as
9 = Inapplicable (Missing) moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.
Continuous values
quar}t%fymg. e.ngagement m Activity B: Multiply the three values together to obtain the
specific activity total number of minutes/week participant engages in this
97 = Don’t Know (Missing) activity.
98 = Missing
99 = Inapplicable
Activity B: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
Physical Activity 1 = Vigorous be added to their moderate/vigorous physical activity. IF
Subscore 2 = Moderate THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
3 = Light DOUBLED (For example, if participant has 450 min/week

7 = Don’t Know (missing)
8 = Missing
9 = Inapplicable (Missing)

in an activity they called “vigorous”, they would have
900 min total for this activity. If the activity is reported as
moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.

Continuous values
quantifying engagement in
specific activity

97 = Don’t Know (Missing)
98 = Missing

99 = Inapplicable

Activity C: Multiply the three values together to obtain the
total number of minutes/week participant engages in this
activity.

1 = Vigorous

2 = Moderate

3 = Light

7 = Don’t Know (missing)
8 = Missing

9 = Inapplicable (Missing)

Activity C: I If participant reports this activity as either
vigorous or moderate, the total number of minutes would
be added to their moderate/vigorous physical activity. IF
THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
DOUBLED (For example, if participant has 450 min/week
in an activity they called “vigorous”, they would have

900 min total for this activity. If the activity is reported as
moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.
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Transformed Variable

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Name
Continuous values
quaITt%fymg e.ngagement n Activity D: Multiply the three values together to obtain the
specific activity total number of minutes/week participant engages in this
97 = Don’t Know (Missing) activity.
98 = Missing
99 = Inapplicable
Activity D: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
1 = Vigorous be added to their moderate/vigorous physical activity. IF
2 = Moderate THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
3 = Light DOUBLED (For example, if participant has 450 min/week
7 = Don’t Know (missing) in an activity they called “vigorous”, they would have
8 = Missing 900 min total for this activity. If the activity is reported as
9 = Inapplicable (Missing) moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.
Physical Activity Continuous values
Subscore quantifying engagement in

specific activity

97 = Don’t Know (Missing)
98 = Missing

99 = Inapplicable

Activity E: Multiply the three values together to obtain the
total number of minutes/week participant engages in this
activity.

1 = Vigorous

2 = Moderate

3 = Light

7 = Don’t Know (missing)
8 = Missing

9 = Inapplicable (Missing)

Activity E: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
be added to their moderate/vigorous physical activity. IF
THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
DOUBLED (For example, if participant has 450 min/week
in an activity they called “vigorous”, they would have

900 min total for this activity. If the activity is reported as
moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.

Continuous values
quantifying engagement in
specific activity

97 = Don’t Know (Missing)
98 = Missing

99 = Inapplicable

Activity F: Multiply the three values together to obtain the
total number of minutes/week participant engages in this
activity.
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Transformed Variable

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Name
Activity F: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
1 = Vigorous be added to their moderate/vigorous physical activity. IF
2 = Moderate THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
3 = Light DOUBLED (For example, if participant has 450 min/week
7 = Don’t Know (missing) in an activity they called “vigorous”, they would have
8 = Missing 900 min total for this activity. If the activity is reported as
9 = Inapplicable (Missing) moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity score.
Continuous values
quar}t%fymg. e.ngagement m Activity G: Multiply the three values together to obtain the
specific activity total number of minutes/week participant engages in this
97 = Don’t Know (Missing) activity.
98 = Missing
99 = Inapplicable
Activity G: If participant reports this activity as either
vigorous or moderate, the total number of minutes would
Physical Activity 1 = Vigorous be added to their moderate/vigorous physical activity. IF
Subscore 2 = Moderate THE ACTIVITY IS VIGOROUS, THIS VALUE SHOULD BE
3 = Light DOUBLED (For example, if participant has 450 min/week

7 = Don’t Know (missing)
8 = Missing
9 = Inapplicable (Missing)

in an activity they called “vigorous”, they would have
900 min total for this activity. If the activity is reported as
moderate, then they would have 450 min/week of this
activity). If the activity is light, do not count this activity
toward their physical activity scores.

Add MVPA_ActivityA, MVPA_ActivityB,

MVPA_ ActivityC, MVPA_ActivityD, MVPA_ActivityE,
MVPA_ ActivityF, and

MVPA_ActivityG to obtain MVPA_ActivityTotal (will
reflect total # of minutes of moderate and vigorous
physical activity participant engages in during a week).
Calculating MVPA_Points: If MVPA_ActivityTotal is . . .
>150, then MVPA_Points = 100;

Between 120 and 149, then MVPA_Points = 90;
Between 90 and 119, then MVPA_Points = 80;

Between 60 and 89, then MVPA_Points = 60;

Between 30 and 59, then MVPA_Points = 40;

Between 1 and 29, then MVPA_Points = 20;

0, then MVPA_Points =0,

Participants who answered “No” to B4H25 should receive
an MVPA_Points score of 0.
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Transformed Variable
Name

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Nicotine Exposure

A37— continuous variable for
age.

96 = Never had a cigarette
(missing)

Individuals who have a nonmissing B1PA37 value AND
indicated they are a current nonsmoker on the B1PA42
item are coded as “former smoker”. To determine how
long ago they quit, perform the following:
B1PRAGE_2019—B1PA42 to calculate the amount of time
elapsed from the time they last smoked to their current age.
For clarity, we will call this variable
Years_Since_Nicotine_Exposure

Calculating Nicotine_Points:

If participant reported . . .

Never having a cigarette (96) for BIPA37, then
Nicotine_Points = 100;

Sub 97 =Don't k issi
ubscore on’t know (missing) Being a former smoker and has >5
98 = Refused . .. D .
1 = Yes Years_Since_Nicotine_Exposure, then Nicotine_Points = 75;
) : No Being a former smoker and has between 1 and 4.9
B [repeating] Years_Since_Nicotine_Exposure, then
Nicotine_Points = 50;
Being a former smoker and has <1
Years_Since_Nicotine_Exposure, then Nicotine_Points = 25;
“Yes” (1) for B1PA39, then Nicotine_Points = 0.
Subtract 20 points from Nicotine_Points (unless their score
is 0) if participant indicates that someone smokes in their
home (i.e., answered “yes” for B4H32).
First, calculate (B1SA57A x 0.714) + (B1SA57B x 0.286) to
find the average number of sleep hours during the week
(for clarity, we will call this Sleep_Total).
. Calculating Sleep_Points:
Numbers are continuous and .
If participant has a Sleep_Total . ..
reflect number of hours slept . .
. . Between 7.0 and 8.9 [repeating], then Sleep_Points = 100;
Sleep Health Subscore  —1 = No questionnaire . .
. Between 9.0 and 9.9 [repeating], then Sleep_Points = 90;
administered . .
98 — Refused Between 6.0 and 6.9 [repeating], then Sleep_Points = 70;
- Between 5.0 and 5.9 [repeating] OR >10.0, then
Sleep_Points = 40;
Between 4.0 and 4.9 [repeating], then Sleep_Points = 20;
<4.0, then Sleep_Points = 0.
Calculating BMI points:
If ici h BMI value . ..
Numbers are continuous part1c1pant. as a BMI value
997 = Don’t kn (missing) <25, BMI_Points = 100;
=Don ow (missin:
BMI Subscore & Between 25.0 and 29.9, BMI_Points = 75;

998 = Missing
999 = Inapplicable

Between 30.0 and 34.9, BMI_Points = 30;
Between 35.0 and 39.9, BMI_Points = 15;
>40.0, BMI_Points = 0.
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Transformed Variable

Original Variable Scoring

How to Calculate Life’s Essential 8 Scores

Name
Values are continuous and in
L
mg/dL B4BCHOL —B4BHDL to obtain total non-HDL cholesterol
998 = Missing . .
999 = Inapplicable (missing) Calculating Non-HDL_Points:
1 ]; 1 PP & If participant has a non-HDL cholesterol of . ..
y = A fo ek <130, then Non-HDL_Points = 100;
= im
Blood Linids Subscore 3 = Onew/ e 130-159, then Non-HDL_Points = 60;
coc Hipids subscore - o =L nce/wee 160-189, then Non-HDL_Points = 40;
4 = A few times/month .
. 190-219, then Non-HDL_Points = 20;
5 = Once this month .
"1  Does not have >220, then Non-HDL_Points = 0.
ue;tionnaire (missing) If participant endorsed items 1-5 for BISA12CY, subtract
q & 20 points from Non-HDL_Points score.
8 = Refused
9 = Inappropriate
If participant answered “yes” to either diabetes history
question (or “borderline” in B4H1I), then participant has a
history of diabetes. If there are discrepancies between the
two, then code the individual as having a history of
diabetes.
Calculating Glucose_Points:
Values are a percent of HbA1C  If participant has . ..
98 = Missing No history of diabetes (i.e., No for B4H1I and B4H1ID) and
99 = Inapplicable HbA1lc < 5.7, then Glucose_Points = 100;
1="Yes No history of diabetes and HbAlc between 5.7 and 6.4,
Blood Glucose .
2=No then Glucose_Points = 60;
Subscore

3 = Borderline (B4H1I only)
7 = Don’t Know

8 = Missing

9 = Inapplicable

History of diabetes with HbAlc < 7.0, then
Glucose_Points = 40;

History of diabetes with HbAlc between 7.0 and 7.9, then
Glucose_Points = 30;

History of diabetes with HbAlc between 8.0 and 8.9, then
Glucose_Points = 20;

History of diabetes with HbAlc between 9.0 and 9.9, then
Glucose_Points = 10;

History of diabetes with HbAlc >10, then then
Glucose_Points = 0.

Blood Pressure
Subscore

Values are continuous and in
mm Hg

997 = Don’t know (missing)
998 = Missing

999 = Inapplicable

1="Yes

2=No

7 = Don’t Know (missing)

8 = Refused

9 = Inappropriate

Note: Blood pressure numbers are systolic/diastolic
Calculating BP_Points:

If participant has a blood pressure of . ..

<120/<80, then BP_Points = 100;

120-129/<80, then BP_Points = 75;

130-139 systolic OR 80-89 diastolic, then BP_Points = 50;
140-159 systolic OR 90-99 diastolic, then BP_Points = 25;
>160 systolic OR > 100 diastolic, then BP_Points = 0.

If participant answers “Yes” to BIPA24C, then subtract 20
points from BP_Points score.
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