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BACKGROUND: Higher scores for the American Heart Association Life’s Essential 8 (LE8) metrics, blood pressure, cholesterol,
glucose, body mass index, physical activity, smoking, sleep, and diet, are associated with lower risk of chronic disease.
Socioeconomic status (SES; employment, insurance, education, and income) is associated with LE8 scores, but there is lim-
ited understanding of potential differences by sex. This analysis quantifies the association of SES with LE8 for each sex, within
Hispanic Americans, non-Hispanic Asian Americans, non-Hispanic Black Americans, and non-Hispanic White Americans.

METHODS AND RESULTS: Using cross-sectional data from the National Health and Nutrition Examination Survey, years 2011 to
2018, LE8 scores were calculated (range, 0-100). Age-adjusted linear regression quantified the association of SES with LES
score. The interaction of sex with SES in the association with LE8 score was assessed in each racial and ethnic group. The US
population representatively weighted sample (13529 observations) was aged >20years (median, 48years). The association
of education and income with LE8 scores was higher in women compared with men for non-Hispanic Black Americans and
non-Hispanic White Americans (P for all interactions <0.05). Among non-Hispanic Asian Americans and Hispanic Americans,
the association of SES with LE8 was not different between men and women, and women had greater LE8 scores than men
at all SES levels (eg, high school or less, some college, and college degree or more).

CONCLUSIONS: The factors that explain the sex differences among non-Hispanic Black Americans and non-Hispanic White
Americans, but not non-Hispanic Asian Americans and Hispanic Americans, are critical areas for further research to advance
cardiovascular health equity.
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of death in the United States among men and
women.! Age-adjusted CVD mortality rates de-
clined for many years, then hit an inflection point in
2011, and have since remained stable for premature

Cardiovascular disease (CVD) is the leading cause

CVD (age, <65years).>® There are disparities in inci-
dent premature CVD among Black women and men
compared with White women and men, with the for-
mer having a 144% and 59% higher risk, respectively.*
The disparities in incident CVD disappeared after
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CLINICAL PERSPECTIVE

What Is New?

* The association of socioeconomic status with
cardiovascular health is of greatest magnitude
among non-Hispanic White and Black American
women compared with non-Hispanic White and
Black American men, with few sex differences
among non-Hispanic Asian Americans and
Hispanic Americans.

What Are the Clinical Implications?

e Improving socioeconomic status is beneficial for
both men and women of all races and ethnici-
ties, but women of some races and ethnicities
may have a greater association of socioeco-
nomic status with cardiovascular health than
men; thus, multifaceted approaches may be
required to advance sex-based cardiovascular
health equity.

Nonstandard Abbreviations and Acronyms

CVH cardiovascular health

HA Hispanic American

LES Life’'s Essential 8

NHAA non-Hispanic Asian American

NHANES National Health and Nutrition
Examination Survey

non-Hispanic Black American
non-Hispanic White American

NHBA
NHWA

adjustment for clinical, lifestyle, depression, socioeco-
nomic, and neighborhood factors.* In women, clinical
factors (eg, blood pressure, glucose, lipids, cardiomet-
abolic medications, and forced vital capacity) contrib-
uted to 87% of the disparity between Black and White
women, followed by neighborhood (32%) and socio-
economic (23%) factors, when examining these factors
individually. Similarly, in Black and White men, clinical
factors contributed to 64% of the disparity, followed by
socioeconomic (560%) and lifestyle (34%) factors, when
examining these factors individually. Thus, to eliminate
disparities in premature CVD across racial and ethnic
groups, it is critical to advance our understanding of
socioeconomic status (income, education, and occu-
pation) and clinical and lifestyle factors across racial
and ethnic groups. It is also important to consider the
role of sex, given the sex-based variance in CVD prev-
alence in the United States.
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In 2010, the American Heart Association developed
Life’'s Simple 7, which consisted of 7 factors that are
critical in cardiovascular health (CVH), including diet,
physical activity, smoking, body mass index, choles-
terol, blood pressure, and blood glucose,® and in 2022,
the American Heart Association revamped the scoring
and added an eighth metric, sleep.® This new group of
risk factors, Life’s Essential 8 (LES8), has disparate at-
tainment across racial and ethnic and sex groups, with
non-Hispanic Black Americans (NHBAs; Americans
used to mean US residents) and men having the lowest
(worst) CVH scores.”®

Socioeconomic status (SES) has been posited as
a potential explanatory factor for the racial and ethnic
disparities in CVH, as SES is associated with attain-
ment of CVH, although we have previously shown that
these associations may be limited in some populations,
including Black men.® The objective of the current
analysis was to quantify the association of SES (in-
come, education, insurance status, and employment)
with CVH (using the updated LE8 definition) among
men and women, stratified by self-reported racial and
ethnic group. On the basis of our prior work,® we hy-
pothesized that SES would have a greater magnitude
of association on CVH in women compared with men,
across racial and ethnic groups.

METHODS

Sample Characteristics

The National Health and Nutrition Examination Survey
(NHANES) is a multistage, cross-sectional, stratified,
clustered probability sample of US civilian, noninstitu-
tionalized residents organized by the National Center
for Health Statistics of the Centers for Disease Control
and Prevention. All data and guidance on analyti-
cal approaches are freely and publicly available from
the US Centers for Disease Control and Prevention’s
National Center for Health Statistics and can be found
at https://www.cdc.gov/nchs/nhanes/index.htm. The
analyzed NHANES data were gathered in 4 waves from
2011 to 2018 (2011-2012, 2013-2014, 2015-2016,
and 2017-2018). These waves involved oversampling
of non-Hispanic Asian Americans (NHAAs). The in-
cluded waves were combined and sample weights
were transformed following National Center for Health
Statistics guidelines.'® Participants answered ques-
tions and underwent physical examination, includ-
ing blood draws. For this investigation, we included
adults aged >20years who self-identified as Asian,
Black, Hispanic, or White and who were not missing
any metrics of the LE8 score, SES variables, or covari-
ates (n=13529; Figure S1). All participants gave written
informed consent. The NHANES study protocol was
approved by the National Center for Health Statistics
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Institutional Review Board. This analysis of secondary
data was exempted from approval by The Ohio State
University Institutional Review Board, because the use
of deidentified secondary data is not human subjects
research.

SES Variables (Exposures)

The categorization of the exposures, the scoring of the
outcome, and analysis of the data were conducted in
a similar manner to previously published work."" These
methods are described in detail below.

Educational Level

NHANES published data on education status, with lev-
els: less than 9th grade, 9th to 11th grade (includes
12th grade with no diploma), high school graduate/
general educational development or equivalent, some
college or associate’s degree, and college graduate or
above. Because of the small number of observations,
and consistent with our prior publications,® the lower
levels of education were combined. The 3 categories
used in this analysis were high school graduate/gen-
eral educational development or less, some college or
associate’s degree, and college graduate or above.

Income

Annual family income divided by the applicable (based
on family size) poverty line was the formula used to
calculate the income/poverty line ratio. In NHANES, in-
come/poverty line ratio is reported continuously, rang-
ing from O (no income) to 5 (>5 times the poverty line).
Regression models featured continuous income/pov-
erty line ratio.

Employment

Employment status options were student, retired, em-
ployed, unemployed, homemaker, and unable to work
for health reasons/disability.

Health Insurance Status

Health insurance options were private, uninsured,
Medicare, Medicaid, military, combination, and other.
Combination insurance is any combination of insur-
ance types.

LE8 Scoring (Outcome)

LE8 score (on a scale from 0 to 100) was the aver-
age of the scores for the 8 individual health behaviors
and factors explained below.? Low CVH is an average
score of 0 to 49, moderate CVH is a score of 50 to 79,
and high CVH is a score of 80 to 100.% In regression
analyses, LE8 score was modeled continuously.
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Body Mass Index

For non-Asian participants, body mass index (BMI) of
<25 kg/m? received a score of 100 points, BMI of 25 to
29.9 kg/m? received a score of 70 points, BMI of 30 to
34.9 kg/m? received a score of 30 points, BMI of 35 to
39.9 kg/m? received a score of 15 points, and BMI of
>40 kg/m? received a score of O points. NHAA partici-
pants were scored as shown in Table 1.

Blood Pressure

Blood pressure was measured >3 times. The mean
of all measurements was used in this analysis, after
excluding implausible values. Blood pressure scores
ranged from 0 to 100, as shown in Table 1.

Smoking

Current tobacco users received 0 points. If participants
reported quitting, they received a score of 25 to 75
points, depending on how long it had been since quit-
ting, as shown in Table 1. Participants who never smoked
received 100 points. For the 2013 to 2017 cycles, e-
cigarette use decreased the score by 20 points (if the
score was >20). E-cigarette use was not measured in the
2011 cycle, but e-cigarette use was rare at that time.

Physical Activity

Self-reported physical activity was measured via the
NHANES Physical Activity Questionnaire. Number of
weekly leisure moderate and vigorous physical activity
bouts were multiplied by mean bout duration in min-
utes. The product was weekly physical activity min-
utes. A total of >150 weekly physical activity minutes
received a score of 100 points, and O weekly physical
activity minutes was scored as 0 points. Values in be-
tween 0 and 150minutes received scores between 0
and 100, as shown in Table 1.

Diet

Two days’ (averaged) 24-hour recall data were
transformed into the Dietary Approaches to Stop
Hypertension score, as described by Fung et al.'”> The
24-hour recall from day 1 was collected at the Mobile
Examination Center using the automated multiple pass
method. The recall from day 2 was collected over the
telephone 3 to 10days later with the same method.
Ounce and cup equivalents for the required Dietary
Approaches to Stop Hypertension food groups were
downloaded from the US Department of Agriculture
Agricultural Research Service.'® Consumption levels
were then adjusted on the basis of caloric targets for
each age/sex group (Table S1-S5). The US Department
of Agriculture did not separate low-fat dairy, so total
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Table 1. Measurement and Scoring of LE8 Table 1. Continued
Method of Method of
CVH metric | measurement Scoring CVH metric | measurement Scoring
Diet Two 24-h recalls, Points Quantile of DASH score Blood Glycated hemoglobin Points Glycated hemoglobin,
intakes averaged 100 ~95th Percentile glucose %
80 75th-94th Percentile 100 <57, No diabetes
50 50th-74th Percentile 60 5.7-6.4, No diabetes
25 25th-49th Percentile 40 <7.0, With diabetes
0 1st—24th Percentile 30 7.0-7.9, With diabetes
Physical NHANES Physical Points | Minutes 20 8.0-8.9, With diabetes
activity Activity Questionnaire 100 >150 10 9.0-9.9, With diabetes
0 >10.0, With diabetes
90 120-149 ,
30 90-119 Blood Appropriately measured | Points Blood pressure, mmHg
pressure systolic and diastolic
60 60-89 blood pressure 100 <120/<80
40 30-59 75 120-129/<80
20 1-29 50 Systolic 130-139 or
0 0 diastolic 80-89
Smoking NHANES Smoking Points | Status 25 Systolic 140-159 or
gnd 'I't(')bacoro Use 100 Never smoker diastolic 90-99
uestionnaire .
5 Jowsy C [
50 Quit 1to <5 -
- =Y If drug-treated level, subtract 20
25 ,C\‘JEJ)|;<1 y, or current (if score 220)
use
0 Current smoker Reproduced from Williams et al'' with permission. Copyright ©2023,
- — John Wiley and Sons. CVH indicates cardiovascular health; DASH, Dietary
SHb”aCT 29 (if score =25) for living Approaches to Stop Hypertension; HDL-C, high-density lipoprotein
with active indoor smoker cholesterol; LE8, Life’s Essential 8; NDS, nicotine delivery system; and
Sleep 2011 and 2013 cycles: | Points Hours of sleep NHANES, National Health and Nutrition Examination Survey.
average sleep per night 100 710 <9
2015 and 2017 cycles: % 910 <10
0 < . i
zvefﬁgitweekday sleep - Py dairy was used. The US Department of Agriculture
20 510 <6 or 210 did not report sugar-sweetened beverage intake, so
0 1105 kilocalories from sugar-sweetened beverages were
0 ) calculated and then averaged from the 2days’ recall.
Body mass | Weight in kg/heightin | Points | Body mass index, g’::f;u?p%ﬁiiﬁs%?r;i;?; \J[/CeereDlueSt::jy tépCF)aﬁii(l)ar;:Stf;[Z
index m squared kg/m?
Non-Asian Americans LES8 diet score, as described in Table 1.
100 <25
70 25.0-299 Cholesterol
30 30.0-34.9 )
15 35.0-39.9 Total cholesterol was measured enzymatically by hy-
0 400 drolyzing cholesterol esters and producing H,0,, which
PRI ——— was then quantified chromatically with paraquinone.
100 230 Total cholesterol, high-density lipoprotein cholesterol,
0 30229 and self-reported prescription of hypercholesterolemia
0 25.0-29.9 medications were used to calculate the cholesterol
P 30.0-34.9 score. Total cholesterol minus high-density lipoprotein
0 350 cholesterol (non— high-density lipoprotein cholesterol)
Non_HDLG | Enzymatically Points | Non_HDL.G, ma/dL <130mg/dL without hypercholesterolemia medication
measured total 100 —130 received a score of 100 points. Non—high-density lipo-
cholesterol minus 0 130159 protein cholesterol of >220mg/dL received a score of O
HbLC 20 160189 points. Values in between 130 and 220 mg/dL received
scores between 0 and 100, as shown in Table 1.
20 190-219
0 >220
If drug-treated level, subtract 20 Blood Glucose
(if score >20)

(Continued)
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The glycemia score was based on diabetes status
(self-reported diagnosis, hemoglobin Alc [HbA1c]
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>6.5, or use of diabetes medication) and HbAlc. High-
performance liquid chromatography was used to
measure HbA1c. An HbAlc of <56.7% in the absence
of diabetes received a score of 100 points. For par-
ticipants with diabetes, the highest score possible was
40 points (HbA1c <7.0%). Participants with an HbA1c
>10.0% received a score of 0 points. Values of HbA1c
between 7.0% and 10.0% received scores between O
and 40, as shown in Table 1.

Sleep

Self-reported hours of average weekday sleep were
used for cycles 2015 and 2017, and self-reported
mean hours of sleep per night were used for cycles
2011 and 2013. A total of 7 to <9hours of sleep per
night received a score of 100 points, and 0 points were
awarded for sleep <4 hours per night. Other sleep du-
rations received points between 0 and 100, as shown
in Table 1.

Demographic Variables (Covariates)
Race and Ethnicity

Race and ethnicity were self-reported from the avail-
able categories of non-Hispanic White, non-Hispanic
Black, non-Hispanic Asian, non-Hispanic other,
Mexican American, and other Hispanic. For this as-
sessment, participants who identified as non-Hispanic
other were excluded (n=1646), and participants who
identified as other Hispanic or Mexican American were
combined into the Hispanic American (HA) group. The
4 included groups were HA, NHAA, NHBA, and non-
Hispanic White American (NHWA).

Age

Age at time of data collection was calculated in years
from the participant’s self-reported or imputed date of
birth. Participants aged >80years were coded as 80 to
minimize risk of identification.

Sex

Sex was self-reported at the time of the survey, with
male or female being the only options.

Statistical Analysis

Linear regression was used to quantify the association
of SES variables (exposure) with LE8 score (outcome).
An interaction term was included in the model to test the
interaction of sex with SES variables in the association
with LE8 score among men and women of each racial
and ethnic group (see conceptual model, Figure S2).
Univariate models contained only the sexxSES varia-
ble interaction term describing LE8 score (the software
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automatically adds the main effects of SES and sex to
the model).

LES = By + P1(SES) + Bo(sex) + P5(SES * sex) + €

Age-adjusted models contained the interaction
term, main effects, and age. Multivariable models were
adjusted for age and all SES variables not included
in the interaction term. Statistical analyses were per-
formed in R, version 4.0.3 (R Foundation for Statistical
Computing, Vienna, Austria). All analyses were per-
formed accounting for NHANES sample weights, pri-
mary sampling units, and strata, in R, using the survey
package.*'® Models were computed using the glm
function of the survey package, and predicted LE8
scores were extracted from these models with the
predict function of the stats package. Statistical signif-
icance for all analyses was defined as 2-sided a <0.05
for main effects of the models, and a 2-sided a<0.1 for
interaction terms, as in previous studies.'®

RESULTS

Sample Characteristics

The overall weighted sample (n=13529) was 15% HA,
11% NHBA, 5% NHAA, 69% NHWA, 49% men, and
representative of the US population. Median age was
48years. In all racial and ethnic groups, there was a
greater proportion of women in the high CVH category
than men, with the most prominent difference being
among HAs, where only 36% of participants with high
CVH are men (Table 2).

Predicted LE8 Scores

Figure 1 shows that at lower levels of education and
income, predicted LE8 scores were not appreciably
different between men and women among NHBASs
and NHWAs, holding age constant. Appreciable sex
differences among NHBAs and NHWAs appeared
at higher income and education levels, with women
having the higher scores. Among HAs and NHAAs,
women generally had higher LE8 scores than men at
all levels of SES. One notable exception is the higher
scores of NHAA men compared with women when re-
tired or with Medicare insurance.

Education and LE8 Scores

Among NHBAs and NHWAs, women had a greater
magnitude of positive association of college degree
or more (compared with high school or less) with LE8
scores than men after adjusting for age (interaction
P=0.013 among NHBAs and P=0.006 among NHWAS).
There was no difference between HA or NHAA men
and women in this association in age-adjusted models
(Figure 2 and Table S2).
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Figure 1. Predicted Life’s Essential 8 (LE8) values for each level of socioeconomic status by sex and race and
ethnicity, with age held constant at the median (48years).

Predicted LE8 scores for women are in red, and scores for men are in black. Radio masts indicate SE of the predicted
scores. NH indicates non-Hispanic.

J Am Heart Assoc. 2024;13:e030805. DOI: 10.1161/JAHA.123.030805 7



Williams et al Socioeconomic Status and Life’s Essential 8 by Sex
§ A B
kS asian | [ Back || Hispanic || wnite | asian | | Back || Hispanic || wnite
o : . : : s : :
° : : i : : : :
Q : : : : : : :
TS = e e e : : :
5 2 Some College n - L Y * : i :
) : : : : - — - -
52 : : Income / |: : * : *
=T : PovertyLine |: |, _, U | : v | ¥
o : H : : :
23 - * * * * | % : E 5 :
o g College+ i : A | *
[} i
9 :
S : : : H . : : :
j_) 0 510 0 5 10 0O 5 10 0 5 1015 01234012340123401234
g Estimate and 95% Confidence Interval Estimate and 95% Confidence Interval
C Asian l I Black I I Hispanic I I White D Asian I I Black I I Hispanic I I White I
o : . : e : . ey
5  Unemployed - ing e = Uninsured {~%a- I‘ % Ve b
g : z z : ) ; s : ;
02 : : : : g Other{ %~ - o =% s o
SE Student]  Za— B T - ga : ] :
~ : : : - > o -~ . : —.—
e : : Fa Miltary 4 ] * —a—:] o =i
o= - S S B e - |¥ 83 : : :
£ 3 Retired A X A e A ¥ 28 : : :
H . o : - o
25 : : . : S Medicare | —A-_.j: 2 —at =2
Qo H . p H (7] o H H H H
£ O o i |%¥ —e—— e —.— | % £5 : : : :
G Homemaker PO . | ¥ e | % g Vedicaid ] = ——i o —
5 : : f : 5 edicaid 1.—a— —A— A0 AT e
K3 : : : : :
o : : : : = : : : :
R | —e —.— —— - | : : i H
Disability —A A A e :| * Combination] &%~ _‘:’E] * = _‘_g"j z
-20-10 0 10 -10-50 510 -10-5 0 5 10-20-10 0 10 -10 0 10 20-12-8-40 4 -20 -10 0 -20 -10 O
Estimate and 95% Confidence Interval Estimate and 95% Confidence Interval
Sex —& Female —&- Male

Figure 2. Association of socioeconomic status measures with Life’s Essential 8 scores by race and ethnicity and sex, with
sex interaction P values indicated.

Estimates represent the difference in Life’s Essential 8 score for the indicated group compared with the reference group of the
same sex, race, and ethnicity. Error bars are 95% Cls of this difference. Interaction P values are indicated by the following symbols:
@ indicates P<0.1, *P<0.05, **P<0.01, **P<0.001. Estimates are from models adjusted for age. A, The association of educational
level with Life’s Essential 8 score. B, The association of income/poverty line ratio with Life’s Essential 8 score. C, The association
of employment type with Life’s Essential 8 score. D, The association of insurance type with Life’s Essential 8 score. Interpretation:
Black women have a greater magnitude of association of college or more education (compared with high school or less education)
with cardiovascular health than Black men (12 vs 7 LE8 points; P=0.01). White women have a greater magnitude of association of
income/poverty line ratio with cardiovascular health than White men (3.4 vs 2.5; P=0.002). Asian women have a negative association of
Medicare health insurance (compared with private insurance) with cardiovascular health, and Asian men have a positive association (-2
vs 6; P=0.005). Hispanic men have a greater magnitude of association of homemaker employment status (compared with employed)
with cardiovascular health score than Hispanic women (-8 vs —1; P=0.02).

NHBAs in age-adjusted models, men with a combina-
tion of insurances had numerically higher LE8 scores
than men with private insurance only, whereas women
with a combination of insurances had lower scores
than women with private insurance only. These sex
differences resulted in significant interaction term P
values (P=0.011 among NHBAs and P<0.001 among
NHWASs). Among NHAAs and HAs, there were no
significant sex differences in the association of com-
bination insurance with LE8 scores; however, the
same pattern of higher scores among men and lower

Income/Poverty Line Ratio and LE8
Scores

Among NHBAs and NHWAs, women had a greater
magnitude of positive association of income/poverty
line ratio with LE8 scores than men after adjusting for
age (interaction P=0.001 among NHBAs and P=0.002
among NHWAs). Among HAs and NHAAs, there was
no difference between men and women in this age-
adjusted association (Figure 2 and Table S3).

Insurance

The most common combination of insurances was
Medicare and private insurance. Among NHWAs and

scores among women was seen among NHAAs with
Medicare insurance compared with private insurance
(P=0.005; Figure 2 and Table S4).
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Employment

Among NHAAs and NHWAs, men who were retired
had higher LE8 scores than men who were employed,
whereas women who were retired had lower scores
than women who were employed after adjusting for
age. These sex differences resulted in significant inter-
action term P values (P<0.001 for NHAAs and NHWASs;
Figure 2 and Table S5).

DISCUSSION

Summary

In this US representative sample, NHBA and NHWA
populations had a greater magnitude of associa-
tion of education and income with LE8 in women
compared with men. The greater magnitude was a
reflection of higher LE8 scores in women in higher
education and income categories while having simi-
lar LE8 scores to men at the lowest education and
income categories. The current analysis shows that
there are greater sex differences as income and edu-
cation increase in NHWA and NHBA populations. In
general, women had higher LE8 scores than men in
HA and NHAA populations. Thus, no sex disparity
existed when comparing higher with lower levels of
SES with LE8. Potential explanations for the sex dif-
ferences in the NHWA and NHBA populations include
sex norms around seeking health care, caregiver
burden, survivor bias, perceived discrimination, the
sex-based pay gap, and the glass ceiling, which are
explained below.

Greater Willingness to Visit a Physician:

A Potential Factor Leading to Higher LE8
in Women With High SES Compared With
Men

A study of Medical Expenditure Panel Survey data
from 1996 found that 60% of men and 77% of women
visited a physician in that year.?° In addition, 26% of
men compared with 16% of women did not have a
usual source of health care. These trends exist de-
spite men in Medical Expenditure Panel Survey hav-
ing higher SES and being more likely to work >40h/
wk than women. These patterns are not isolated to
this sample; others have found women have higher
health care use than men, even after adjusting for
services like gynecologic examinations.?’ Higher
health care use among high SES women compared
with high SES men may contribute to women having
better preventive care and control of chronic medical
conditions than men, leading to higher LE8 scores at
higher SES.

J Am Heart Assoc. 2024;13:e030805. DOI: 10.1161/JAHA.123.030805
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Potential Factors Leading to Lower
LE8 With Low SES in NHBA and NHWA
Women

Caregiver Burden

Women, particularly low SES women, are more likely
than men to be caregivers.?? Caregiver burden is a
stress, and stress is associated with poor CVH scores.?®
Among NHBAs and NHWAs, caregiver burden may af-
fect low SES women more than higher SES women, who
may be able to afford to reduce caregiver burden through
additional paid resources. This difference in caregiver
burden may contribute to the lower LE8 scores experi-
enced by lower SES women compared with higher SES
women. Among NHAAs and HAs, caregiving may not
be a task predominantly performed alone, and instead,
a task performed by the entire (extended) family.?* This
may partially explain why no sex differences by income or
education were found among NHAAs and HAs.

Perceived Discrimination

Ample research has described the association between
perceived discrimination and poorer mental and physi-
cal health, but much of it has been focused on race- or
ethnicity-based discrimination.?® Research on sex-based
discrimination is scarcer and often focuses on workplace
discrimination. Some studies report similar general dis-
crimination scores by sex,?%?” but studies measuring
sex-specific discrimination have found the opposite.?82°
One may conclude that women experience more sex-
based discrimination, but experience overall discrimina-
tion similarly to men. In addition, wormen may experience
poor health outcomes related to discrimination at lower
levels of discrimination than men.?” Limited evidence
suggests that perceived race- and sex-based discrimi-
nation increases as SES increases among women.03!
If discrimination leads to poorer health, and women per-
ceive more discrimination as SES increases, one would
expect women of high SES to have worse CVH than men
of high SES and there to be little difference between men
and women of low SES. Instead, this analysis showed
men of high SES had lower CVH than women of high
SES. More research is needed to explain sex differences
in perceived discrimination (or lack thereof) and their rela-
tionship to sex differences in CVH by SES.

Sex-Based Pay Gap and the Glass Ceiling

This and previous analyses show that women earn less
income than men, even when adjusting for education
and occupation.®? In addition, women are underrepre-
sented in higher-paying occupations, like C-suite level
executives, suggesting the existence of what is termed
the “glass ceiling.”®? There are many factors that may
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explain these gaps, including sex-based discrimination,
career and educational field choice differences, sex dif-
ferences in risk aversion, and sex-related norms around
nonmarket work.®? In light of the sex-related pay gap
that persists within education and occupation strata,
one would expect women to have lower LE8 scores
than men within each stratum of education and occupa-
tion, but this analysis revealed the opposite, especially
in higher SES strata among NHBAs and NHWAs.

Toxic Stress of Poverty

Poverty, in childhood and in adulthood, is associated
with toxic stress, whose effects in children manifest as
chronic illnesses in adulthood.®3 The lack of difference
in LE8 in the lowest educational attainment, the high-
est poverty level, and Medicaid as insurance among
NHBAs and NHWAs may reflect a more toxic effect
of poverty among NHBAs and NHWAs than NHAAs
and HAs, and may reflect similar lived experiences and
effects of poverty on male and female children that
extend into adulthood. More research is needed to un-
derstand these observations and relationships.

Survivor Bias
One explanation for the sex differences in LE8 among
those who are retired and have Medicare insurance
among NHAAs could be survivor bias. It is possible
that NHAA men with low scores die at greater rates
than NHAA women with low scores. Indeed, men in
all age groups have higher rates of myocardial infarc-
tion or fatal coronary heart disease than women in
those age groups,®* although there is a dearth of data
on sex differences in CVD mortality among NHAAs. In
this analysis, 20- to 30-year-old NHAAs are 54% men,
whereas NHAAs aged >66years are only 41% men. This
discrepancy is the greatest difference between propor-
tion of men and women at >66 years among the studied
racial and ethnic groups. This evidence, however, can-
not address the question of survivor bias, as it is cross-
sectional. Thus, more longitudinal research is needed.
Factors that influence men’s lower LE8 scores than
women’s in higher strata of SES need to be further
explored. We have previously shown that the associ-
ations of SES with CVH may be limited in men, partic-
ularly in Black men, where education and employment
status were not associated with higher attainment of
CVH.® Mechanistic evaluation of drivers and inhibitors
of CVH in men with increasing SES may provide tar-
gets for interventions to improve CVH in men.

Strengths and Limitations

The strengths of this study include census-based
definitions of race and ethnicity, the use of a nationally
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representative sample, gold standard ascertainment of
diet (two 24-hour recalls on nonconsecutive days), a vali-
dated physical activity questionnaire, and reliably meas-
ured laboratory values. Results should be considered in
light of a few limitations. Participants were able to choose
only between male or female sex. The study is cross-
sectional in design, so causation and temporality can
neither be ascertained nor inferred. For employment sta-
tus, the employed category was not further subdivided in
this analysis, as there was no clear SES gradient among
the industry codes supplied by NHANES. Participants
who identified themselves as Indigenous or multiracial
were not included in this analysis. As is convention, self-
reported data were used for sleep, diet, physical activity,
and smoking. Limited overlap in ages between Medicare
and private insurances may lead to residual confounding
attributable to age, even after adjustment. Multiple mod-
els were fit to generate these results, which increases the
probability of false-positive results. Finally, participants
of different national origin and immigration statuses are
grouped together within the racial and ethnic groups de-
scribed. These groups could not be further subdivided
because of power considerations.

CONCLUSIONS

CVH scores were greater in higher SES strata than
in lower strata for all sex, race, and ethnicity groups.
Women have the greatest magnitude of association of
SES with LE8 scores among NHBAs and NHWAs, but
not NHAAs and HAs. Improving SES may improve CVH
in all groups; however, given the greater magnitude of
difference in NHBA and NHWA women compared with
men and the higher overall CVH at higher levels of SES
in women across racial and ethnic groups, interven-
tions focused on addressing inequities in men'’s health
should consider the intersectional role of SES.
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