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BACKGROUND: Life’s Essential 8 (LE8) is a new metric to define cardiovascular health. We aimed to describe LE8 among
Hispanics/Latinos and its association with incident hypertension.

METHODS AND RESULTS: The HCHS/SOL (Hispanic Community Health Study/Study of Latinos) is a study of Hispanic/Latino
adults aged 18 to 74years from 4 US communities. At visit 1 (2008-2011), information on behavioral and clinical factors (diet,
smoking status, physical activity, sleep duration, body mass index, blood pressure, cholesterol, fasting glucose, and medica-
tion use) were measured and used to estimate an LE8 score (range, 0-100) for 14 772 participants. Hypertension was defined
as systolic blood pressure >130mmHg or diastolic blood pressure >80 mmHg, or self-reported use of antihnypertensive medi-
cations. Among the 5667 participants free from hypertension at visit 1, we used Poisson regression models to determine the
multivariable adjusted association between LE8 and incident hypertension in 2014 to 2017. All analyses accounted for the
complex survey design of the study. Mean population age was 41 years, and 21.6% (SE, 0.7) had high cardiovascular health
(LE8 >80). Mean LES score (68.2; SE, 0.3) varied by Hispanic/Latino background (P<0.05), ranging from 72.6 (SE, 0.3) among
Mexican Americans to 62.2 (SE, 0.4) among Puerto Ricans. Each 10-unit decrement in LE8 score was associated with a 22%
increased risk of hypertension over ~Byears (incident density ratio, 1.22 [95% CI, 1.16-1.29]).

CONCLUSIONS: Only 1 in 5 Hispanic/Latino adults had high cardiovascular health, and LE8 varied substantially across Hispanic/
Latino background groups. Improvements in other components of cardiovascular health may result in a lower risk of develop-
ing hypertension.

Key Words: cardiovascular health m Hispanic/Latino health m hypertension m Life’s Essential 8

framework called Life’'s Essential 8 (LE8) to describe
cardiovascular health.! An update of Life’'s Simple 7
(LS7),' LE8 summarizes behavioral and clinical health
factors, including diet, physical activity, nicotine ex-
posure, body mass index (BMI), blood glucose, blood

I n 2022, the American Heart Association developed a

lipids, blood pressure, and, more recently, sleep health,
which contribute to cardiovascular health.! Optimal lev-
els of these 8 factors have an inverse and graded as-
sociation with incident cardiovascular disease (CVD).!
In fact, recent findings from the National Health and
Nutrition Examination Survey (NHANES),? corroborated
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CLINICAL PERSPECTIVE

What Is New?

e Defined using the updated American Heart
Association’s Life’s Essential 8 metric, only 1
in 5 US Hispanic/Latino adults has high car-
diovascular health, with differences across US
Hispanic/Latino background groups.

e Among US Hispanic/Latino adults, lower Life’s
Essential 8 score is associated with an in-
creased risk of developing hypertension over
Gyears.

What Are the Clinical Implications

e Improvements in cardiovascular health among
US Hispanic/Latino adults are warranted; dif-
ferences in individual Life’s Essential 8 health
metrics by Hispanic/Latino origin should be
considered in public health initiatives and clini-
cal decision making.

e Improvements in other components of cardio-
vascular health may result in lower risk of devel-
oping hypertension.

Nonstandard Abbreviations and Acronyms

HCHS/SOL Hispanic Community Health Study/
Study of Latinos

LE8 Life's Essential 8
LS7 Life’'s Simple 7
NHANES National Health and Nutrition

Examination Survey

by a study in a Finnish sample of men,® showed that
LE8 was strongly and inversely associated with an in-
creased risk for all-cause and CVD-specific death.

Despite this strong association, ideal cardiovascu-
lar health is uncommon. Only 20% of the US popula-
tion is considered to have high cardiovascular health,’
and LE8 scores differ according to race and ethnic-
ity.# For example, among Hispanic adults of Mexican
American background sampled in NHANES, LE8
scores were lower (less favorable) compared with
non-Hispanic White adults.* LE8 has yet to be de-
scribed among US Hispanic/Latino adults of diverse
backgrounds. However, findings from the HCHS/SOL
(Hispanic Community Health Study/Study of Latinos)
showed that <1% of US Hispanic/Latino adults met
ideal criteria for all LS7 metrics and that cardiovascular
health profiles differed by Hispanic/Latino background
group.® For example, the prevalence and incidence of
hypertension differ substantially by Hispanic/Latino
background group.®’
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As the leading contributor to CVD, elevated blood
pressure, or hypertension, is an important risk fac-
tor.8 Though blood pressure is an LE8 metric,! other
LE8 components are also considered risk factors for
elevated blood pressure.®'® Among African American
participants of the Jackson Heart Study, compared
with meeting 1 or O LS7 metrics, meeting 6, 5, 4, 3,
or 2 LS7 metrics was associated with a 90%, 74%,
70%, 43%, and 21% reduction, respectively, in inci-
dent hypertension over 8years." To date, the associa-
tion between LE8 and incident hypertension has yet to
be described, especially among diverse US Hispanic/
Latino adults. Therefore, the objectives of this study
were 2-fold. Our first goal was to describe, for the first
time, cardiovascular health defined by LES8, overall and
according to Hispanic/Latino background group. Our
second goal was to determine the association be-
tween LE8 with incident hypertension across 6years,
and whether this association differed by Hispanic/
Latino background group. To do so, we leveraged lon-
gitudinal data from the HCHS/SOL study.

METHODS

The data, analytic methods, and study materials can be
been made available to other researchers who apply to
the HCHS/SOL Publications Committee for purposes
of reproducing the results or replicating the procedure.

Study Population

The HCHS/SOL is a population-based study of diverse
Hispanic/Latino adults aged 18 to 74years from 4 US
communities (Bronx, NY; Chicago, IL; Miami, FL; and
San Diego, CA).'>'® A 2-stage area probability sample
of households was selected; stratification and over-
sampling at each stage were used to obtain a diverse
sample representative of the 4 target communities.’™
Participants were initially examined at visit 1 in 2008
to 2011 and reexamined 6years later at visit 2 in 2014
to 2017. At both visits, participants completed stand-
ardized medical examinations and questionnaires and
underwent blood and laboratory measurements. Each
local site’s institutional review board approved the
study protocol, and all participants provided informed
consent.

Measurement of LE8 Cardiovascular
Health Metrics

At visit 1, information on cardiovascular health metrics
(diet, physical activity, nicotine exposure, sleep health,
body mass index, blood lipids, blood glucose, and
blood pressure) was collected and described as fol-
lows. Diet intake was assessed with two 24-hour di-
etary recalls, and diet quality was measured through
the Alternative Healthy Eating Index—2010."* Physical
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activity was assessed through the modified Global
Physical Activity Questionnaire.'®'® Participants self-
reported separately the number of days and minutes
of moderate or higher-intensity physical activity per
week, and this information was used to calculate an
average of moderate/vigorous minutes per week.
Nicotine exposure was self-reported and based on
current smoking status (never, current, or former
smoker), time since quitting among former smokers,
and self-report of sharing a household with a current
smoker. Assessment of nicotine exposure was limited
to cigarette smoking, as more detailed data on the use
of other combustible tobacco products (eg, cigars or
little cigarettes) were not available. Sleep health was
calculated from self-reported time going to bed and
time waking up per weekend and weekday night. A
weighted-average sleep duration during an entire week
was used to reflect both weekday and weekend sleep
duration. BMI in kg/m? was derived from measured
weight and height wearing light clothing.’® Blood Ii-
pids were obtained after a minimum 8-hour fast and
assessed through laboratory measurement of plasma
total and high-density lipoprotein cholesterol (in mg/
dL). We scored blood lipids from non-high-density
lipoprotein cholesterol (in mg/dL), calculated as the
difference between total and high-density lipopro-
tein cholesterol.!” Blood glucose was obtained after
a minimum 8-hour fast and assessed through labora-
tory measurement of fasting blood glucose (in mg/dL)
or through glycosylated hemoglobin (%)."® Following a
5-minute rest period, blood pressure was measured
on the right arm using a cuff that was sized to the
upper right arm circumference.’® Using an OMRON
HEM-907 XL (Omron Healthcare, Inc., Lake Forest, IL)®
automated sphygmomanometer, a trained technician
took 3 blood pressure measurements spaced 1 minute
apart from seated participants. The average of the 3
measurements was used. At visit 1, use of hypoglyce-
mic agents, lipid-lowering medication, and antihyper-
tensive medication was documented through scanned
medications and used for the calculation of LES.

Measurement of LE8 and Cardiovascular
Health

Using methodology described in detail by Lloyd-Jones
et al,' we defined each cardiovascular health metric on
a scale of O to 100. LE8 score was subsequently cal-
culated as the average of all 8 scaled cardiovascular
health metrics. Based on LE8 score, cardiovascular
health was defined as low (LE8 score <50), moderate
(LE8 score 50 to <80), or high (LE8 score >80). In a
sensitivity analysis, we calculated LE8 as the average
of all available cardiovascular health metrics among
individuals with at least 6 available cardiovascular
health metrics. Finally, given our interest in incident
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hypertension as an outcome, we created a secondary
LE8 metric, which we refer to as LE7 going forward.
LE7 was calculated as the mean of all LE8 cardiovas-
cular health metrics except for blood pressure. Based
on this LE7 score, we also calculated cardiovascular
health categories using the thresholds defined above.

Hypertension

During both visits, participants were asked to self-re-
port all current medications, including medications for
blood pressure, which were recorded by study staff.
Hypertension was defined according to the American
College of Cardiology/American Heart Association as
systolic blood pressure >130mmHg, diastolic blood
pressure >80mmHg, or self-reported use of antihy-
pertensive medication.?°

Other Variables

Participants self-reported their age (in years), sex,
education level (less than a high school education or
at least a high school education), household income
(<$30000, at least $30000, or not reported), health in-
surance status (yes or no), marital status (married/living
with partner or single/separated/divorced/widowed),
nativity/years in the 50 US states/District of Columbia
(born in 50 US states/District of Columbia, born outside
50 US states/District of Columbia with >10years or
with <10years residence), Hispanic/Latino background
(Central American, Cuban, Dominican, Mexican, Puerto
Rican, South American, more than one, or other), al-
cohol behavior (current use or former/never alcohol
use), and depression symptoms (assessed through the
Center for Epidemiologic Studies Depression Scale—
10).2" Participant field center and follow-up time (years)
between visit 1 and visit 2 were also recorded.

Analytic Sample

Of 16415 HCHS/SOL participants, we restricted our main
analytical sample to people with full information required
for the calculation of LE8 at visit 1 (n=14772) and, in a
sensitivity analysis, participants with at least 6 of 8 LES
cardiovascular health metrics (n=16245). For our second
aim, to assess the relationship between LE8 and incident
hypertension, from 10615 individuals with complete LES
information who also participated in visit 2, we excluded
4856 people with hypertension at visit 1 and 92 people
with missing data on hypertension, resulting in an ana-
lytic sample size of n=5667 for aim 2. Characteristics of
participants with and without hypertension at visit 1, who
participated in visit 2 are shown in Table S1.

Statistical Analysis

We described demographic and socioeconomic char-
acteristics of the full sample and among participants
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without baseline hypertension. Next, we estimated
mean LE8 score overall and according to Hispanic/
Latino background by demographic characteris-
tics (age, sex, education, income, and nativity/years
in the US 50 states/District of Columbia). Then, we
described the distribution of cardiovascular health
overall and by Hispanic/Latino background. To com-
pare our results to nationally reported estimates,* we
age-standardized LES8 scores to reflect the age distri-
bution of the US population.??> We also estimated the
mean score for each LE8 cardiovascular health metric
overall and by age, sex, Hispanic/Latino background,
education, income, and nativity/years in the mainland
United States. In a sensitivity analysis to assess any
potential impact of missing data, we also estimated
mean LE8 score overall and by Hispanic/Latino back-
ground group among individuals with at least 6 of 8
LE8 CV health metrics.

For our second aim, among participants without
hypertension at visit 1, we estimated the cumulative
incidence of hypertension according to categories of
cardiovascular health. Next, we used multivariable ad-
justed Poisson regression models to determine (1) the
association between 10-unit decrements in LE8 score
with incident hypertension and (2) the association be-
tween cardiovascular health with incident hyperten-
sion. We repeated this analysis using our LE7 variable
(excluding blood pressure from the cardiovascular
health calculation). We also used Poisson models to
estimate the associations between 20-unit decrements
in each LE8 cardiovascular health metric with incident
hypertension. All models were adjusted for age, sex,
Hispanic/Latino background, income, education, na-
tivity/years in the US 50 states/District of Columbia,
health insurance, marital status, and study site. For
all Poisson models, years of follow-up between vis-
its 1 and 2 was used as an offset. Finally, we tested
whether Hispanic/Latino background modifies (1) the
association of LE8 score with incident hypertension or
(2) the association between each individual LE8 car-
diovascular health metric with incident hypertension.
Significance was determined using a=0.05 or 0.10 for
interactions. Analyses were conducted in SUDAAN
version 11.0.1 (Research Triangle Institute, Research
Triangle Park, NC) to account for the complex survey
design and the sampling weights.

RESULTS

Mean age in the population was 41.2 (SE, 0.3) years,
with 52.6% (SE, 0.6) women and was composed
of Hispanic/Latino adults of 7.5% (SE, 0.6) Central
American, 20.6% (SE, 1.7) Cuban, 9.5% (SE, 0.7)
Dominican, 38.1% (SE, 1.7) Mexican, 15.2% (SE, 0.8)
Puerto Rican, and 4.9% (SE, 0.3) South American
background (Table 1). Overall, 32.2% (SE, 0.8) had less
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than a high school education, 61.1% (SE, 1.0) had an
annual household income <$30000, 22.3% (SE 0.8)
were born in the US 50 states/District of Columbia,
50.3% (SE, 1.0) had health insurance, and 49.6%
(SE, 0.8) were married or living with a partner. Those
without baseline hypertension tended to be younger,
were more likely to be women, were less likely to be of
Cuban background and more likely to be of Mexican
background, were more likely to live in San Diego, and
had lived in the US 50 states/District of Columbia for a
longer period of time (Table S1).

Overall, mean LE8 score was 68.2 (95% ClI, 67.6—
68.7), with differences according to Hispanic/Latino
background (Figure 1). Compared with Mexican back-
ground (mean, 72.6 [95% CI, 72.1-73.2]), LE8 score
was significantly lower (less favorable) in all other
Hispanic/Latino background groups: mean score of
62.2 (95% CI, 61.4-63.0) among Puerto Ricans; 62.3
(95% ClI, 61.3-63.2) among Cubans; 69.3 (95% Cl,
68.5-70.1) among Central Americans, 70.2 (95% CI,
69.2-71.2) among Dominicans; and 70.2 (95% CI,
68.9-71.5) among South Americans. LE8 score also
differed by important demographic, socioeconomic,
and geographic characteristics. For example, LES8
score was higher (more favorable) among Hispanics/
Latinos who were younger, with higher educational at-
tainment, and who were foreign-born with fewer years
in the US 50 states/District of Columbia. LE8 score
was higher in San Diego (72.2 [95% Cl, 71.5-72.9]) and
Chicago (71.5 [95% ClI, 70.7-72.2]) compared with the
Bronx (67.0 [95% CI, 66.3-67.6]) or Miami (63.9 [95%
Cl, [63.2-64.7]). These trends were largely consistent
across Hispanic/Latino background groups. The pro-
portion of US Hispanic/Latino adults with high cardio-
vascular health was 21.6% (95% CI, 20.3%-22.9%)
and also differed by Hispanic/Latino background with
the highest prevalence among Mexican (30.8% [95%
Cl, 28.8%-32.9%]) compared with all other Hispanic/
Latino backgrounds (P<0.05; Figure 2). LE8 scores and
trends across Hispanic/Latino background were sim-
ilar when age standardized to the US age distribution
(Table S2) or when including participants with an aver-
age of >6 LE8 cardiovascular components (Table S3).

Mean score for each LE8 cardiovascular health
metric overall and by demographic characteristics is
shown in Figure 3. Overall, mean scores were lowest
for diet (40.4 [95% Cl, 39.0-41.8]) and highest for sleep
health (84.6 [95% ClI, 84.0-85.3]). Younger Hispanics/
Latino adults had significantly higher scores for phys-
ical activity, BMI, blood glucose, blood lipids, and
blood pressure but lower scores for diet and nicotine
exposure. Compared with men, women had less fa-
vorable scores for diet, physical activity, and BMI and
more favorable scores for nicotine exposure, blood
lipids, and blood pressure. There were also significant
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Table 1. Characteristics of the Population With Complete Information on LE8, HCHS/SOL, 2008 to 2011

Visit 1 participants without
All visit 1 participants unweighted hypertension who participated in
(N=14772) visit 2 unweighted (N=5667)

Characteristic % (95% ClI) % (95% Cl)
Age group, y

18-39 47.5 (45.9-49.2) 63.5 (61.5-65.4)

40-64 43.8 (42.5-45.2) 34.2 (32.3-36.1)

65-74 8.6 (7.9-9.4) 2.3 (1.8-3.0)
Female 52.6 (51.5-53.8) 54.6 (52.6-56.6)
Hispanic/Latino background

Central American 7.5 (6.5-8.7) 7.7 (6.4-9.4)

Cuban 20.6 (17.4-24.2) 15.7 (13.0-18.8)

Dominican 9.5 (8.2-10.9) 8.6 (7.2-10.3)

Mexican 38.1(34.8-41.5) 44.8 (41.3-48.5)

Puerto Rican 15.2 (13.7-16.8) 13.0 (11.3-14.8)

South American 4.9 (4.3-5.5) 5.3 (4.3-6.4)

Mixed/other 4.3 (3.7-4.9) 4.9 (4.0-6.0)
<High school education 32.2 (30.7-33.7) 29.0 (27.1-31.0)
Annual income <$30000 61.1 (59.2-63.0) 59.9 (57.7-62.2)
Nativity/years in the mainland United States

<10y in US 50 states/District of Columbia 28.2 (26.3-30.2) 31.0 (28.5-33.5)

>10y in US 50 states/District of Columbia 49.5 (47.9-51.1) 41.9 (39.9-44.0)

Born in US 50 states/District of Columbia 22.3 (20.7-23.9) 271 (256.1-29.3)
Study site

Bronx, New York 27.3 (24.5-30.2) 26.2 (23.2-29.5)

Chicago, lllinois 16.2 (14.2-18.3) 18.4 (16.0-21.0)

Miami, Florida 30.1 (25.9-34.5) 25.5(21.6-29.7)

San Diego, California 26.5(23.2-30.2) 30.0 (26.2-34.0)

HCHS/SOL indicates Hispanic Community Health Study/Study of Latinos; and LES8, Life’s Essential 8.

differences in LE8 cardiovascular health metrics by
Hispanic/Latino background group, with most fa-
vorable scores among Mexican background for diet
(59.1 [95% Cl, 57.6-60.6]), sleep health (mean, 86.7
[95% CI, 85.7-87.7]), and blood pressure (80.0 [95%
Cl, 78.8-81.1]); among Dominicans for nicotine expo-
sure (mean, 83.3 [95% CI, 80.7-85.8]) and blood lip-
ids (mean, 67.6 [95% CI, 65.2-70.1]), among Central
Americans for physical activity (mean, 78.9 [95% ClI,
76.7-81.1]); and among South Americans for BMI
(mean, 64.2 [95% CI, 61.5-67.0) and blood glucose
(mean, 84.4 [95% CI, 82.2-86.5]). Individual LE8 car-
diovascular health metrics also differed by socioeco-
nomic and geographic characteristics (Table S4), with
more favorable scores associated with greater educa-
tional attainment, higher income, and shorter duration
of US residence among immigrants and among partic-
ipants recruited in San Diego. When standardized by
study site (Table S5), Mexican American participants
had significantly higher LE8 scores compared with
participants of Cuban or Puerto Rican background.
Study-site standardized LE8 component scores were
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most favorable among participants of Mexican back-
ground for physical activity, sleep health, and blood
pressure; among Dominicans for diet and nicotine ex-
posure; among South Americans for BMI and blood
glucose; and among other/mixed for blood lipids.
Among individuals without hypertension at visit 1, the
age-standardized cumulative incidence of hypertension
was significantly greater among Hispanic/Latino adults
with low cardiovascular health (34.0% [95% Cl, 25.8%-—
43.4%)]) and moderate cardiovascular health (22.7%
[95% Cl, 20.9%-24.6%) compared with those with high
cardiovascular health (14.2% [95% CI, 12.1%-16.6%];
not shown). In multivariable adjusted models, each 10-
unit decrement in LE8 score was associated with a 22%
increased risk of hypertension (incidence density ratio,
1.22 [95% ClI, 1.16-1.29]; Table 2). Results were attenu-
ated but still significant in our sensitivity analysis assess-
ing the association between LE7 score with incident
hypertension (Table S6). Overall, each 20-unit decrement
(worse) in individual LE8 cardiovascular health metrics
was associated with greater risk of hypertension by 4%
for nicotine exposure (incidence density ratio, 1.04 [95%



Tremblay et al

Life’s Essential 8 in US Hispanic/Latino Adults

All Hispanic Latino Backgrounds
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Figure 1.

Mean Life’s Essential 8 score across US Hispanic/Latino Backgrounds, HCHS/SOL, 2008 to 2011.
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estimate differs from the given reference category (P<0.05).
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HCHS/SOL indicates Hispanic Community Health Study/Study of Latinos

Cl, 1.00-1.08]), 17% for BMI (incidence density ratio,
1.18 [95% Cl, 1.13-1.23]), and 13% for blood glucose
(incidence density ratio, 1.13 [95% ClI, 1.08-1.18]). The
interaction term between Hispanic/Latino background
and LE8 score was not significant but was significant for
the LE8 BMI metric.

DISCUSSION

In a large cohort of diverse US Hispanic/Latino adults,
only 1 in 5 adults had high cardiovascular health.
Described for the first time using the American Heart
Association’s recently updated LES8, the prevalence
of high cardiovascular health varied, with people of
Mexican background having more favorable car-
diovascular health compared with all other Hispanic/
Latino background groups. We also found a strong as-
sociation between a less favorable LE8 score with in-
cidence of hypertension over 6years. This finding was
unchanged when excluding blood pressure from the
calculation of LE8. Our results demonstrate a need for
improvement in population-level cardiovascular health
among US Hispanics/Latinos and emphasize the im-
portance of cardiovascular health for the prevention of
hypertension.

Among US Hispanics/Latinos, LE8 ranged from
62.2 among Puerto Ricans to 72.6 among those of
Mexican background. While these findings are largely
consistent with a prior study showing heterogene-
ity in cardiovascular health across Hispanic/Latino
subgroups study (defined using LS7),° in the current
study, Mexican background had the highest preva-
lence of high cardiovascular health. The higher LES
score among those of Mexican background can be
explained by relatively favorable scores for all LE8 car-
diovascular health metrics, especially diet.?® Mexican

J Am Heart Assoc. 2023;12:e031337. DOI: 10.1161/JAHA.123.031337

diet score (59.1) was at least 15 higher than any other
Hispanic/Latino background group. Other LE8 car-
diovascular metrics with substantial variation across
Hispanic/Latino background group included nicotine
exposure, blood lipids, physical activity, and blood
pressure. Notably, as the key addition to LS7, sleep
health, an important cardiovascular health risk fac-
tor,"?4-26 did not vary considerably by Hispanic/Latino
background, except for a lower score among Puerto
Ricans. Taken together, these findings offer insights
that can inform potential interventions strategies to
reduce CVD disparities among US Hispanic/Latino
adults. For example, targeting sleep health or nico-
tine exposure among Puerto Ricans?’ or diet among
Cubans®?® may be particularly beneficial for these
groups.

Consistent with results from the nationally repre-
sentative NHANES study,??> we found that higher SES
(greater educational attainment and income) was as-
sociated with more favorable LE8 scores. However, re-
sults from NHANES also showed a significantly lower
(less favorable) LE8 score among Mexican Americans
(62.8)%> compared with our results among HCHS/SOL
participants of Mexican background (71.4), even when
age-standardized to the US age distribution. Among
other Hispanic/Latinos, not of Mexican background,
our results were similar to what was reported nation-
ally from NHANES.?? We posit that the discrepant find-
ings, particularly among Hispanic/Latinos of Mexican
background may be due to key differences in the pop-
ulations sampled. First, we note that the HCHS/SOL
sample is an urban population and not representative
of all Hispanics/Latinos in the United States. Next,
the share of the US Hispanic/Latino population that is
foreign-born, including Mexican-born,?® has decreased
in recent decades from 40% in 2000 to 33% in 2019.°
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Table 2. Associations Between LE8 Score and LE8 Cardiovascular Health Metrics With Incident Hypertension Overall and

by Hispanic/Latino Background, HCHS/SOL 2008 to 2017

Central Puerto South Mixed/ Interaction
American Cuban Dominican Mexican Rican American other term
Overall (n=1585) (n=2168) (n=1280) (n=5958) (n=2346) (n=966) (N=469) P value
IDR IDR IDR IDR IDR IDR IDR IDR
Exposure (95% CI) (95% CI) (95% Cl) (95% ClI) (95% Cl) (95% Cl) (95% Cl) (95% ClI)
LE8 1.22% 1.50* 115* 1.23 1.21* 1.27* 111 119 0.20
(decrement (1.16-1.29) (1.32-1.71) (1.04-1.27) | (0.96-1.56) (1.11-1.32) (1.10-1.45) (0.91-1.34) (0.83-1.69)
of 10)
Cardiovascular health
Low vs high 2.13* 2.82* 1.95* 0.67 1.97* 2.32* 3.07* 0.74 0.20
(1.61-2.81) (1.25-6.35) | (1.03-3.69) | (0.12-3.62) | (1.15-3.37) | (1.22-4.38) | (1.23-7.62) | (0.06-9.64)
Moderate vs 1.50% 1.51 1.61 1.29 1.45* 117 1.30 4.71*
high (1.23-1.81) (0.76-2.98) | (0.93-2.80) | (0.72-2.31) (1.13-1.84) (0.61-2.24) | (0.76-2.21) (1.42-15.55)
LES8 cardiovascular health metric (decrement of 20)
Diet 1.02 0.93 1.01 1.00 1.03 1.03 1.00 1.37* 0.23
(0.96-1.08) (0.79-1.10) (0.89-1.15) | (0.78-1.30) (0.95-1.13) | (0.87-1.21) (0.85-1.16) (1.01-1.87)
Physical 0.98 1.04 0.96 0.99 0.99 1.00 0.93 0.91 0.72
activity (0.95-1.01) (0.96-1.13) (0.90-1.02) | (0.89-1.11) (0.94-1.04) | (0.93-1.07) | (0.82-1.07) (0.69-1.21)
Nicotine 1.04* 113" 1.04 0.88 1.02 1.06 1.02 1.01 0.37
(1.00-1.08) (1.02-1.26) (0.98-1.10) | (0.74-1.05) (0.96-1.09) | (0.98-1.15) | (0.88-1.18) (0.86-1.18)
Sleep health 1.04 0.98 1.08 0.86 1.03 110" 0.95 0.96 0.60
(0.98-1.09) (0.79-1.22) | (0.97-120) (0.69-1.07) (0.93-1.14) | (1.01-1.21) (0.82-1.11) (0.69-1.34)
Body mass 117* 1.35* 111* 1.36* 1.16* 112* 118 1.05 0.08
index (1.13-1.23) (1.20-1.51) (1.01-1.22) (1.19-1.55) (1.08-1.24) | (1.02-1.23) | (0.99-1.41) (0.89-1.25)
Blood lipids 1.06* 1.08 1.05 1.01 1.06 110 1.00 1.27 0.82
(1.02-1.11) (0.93-1.25) | (0.96-1.15) | (0.90-1.14) (0.98-1.15) | (0.98-1.22) | (0.85-1.18) | (0.97-1.68)
Blood 1.13* 1.21% 1.09 1.23 111" 1.10 119 1.27 0.67
glucose (1.08-1.18) (1.09-1.35) | (1.00-1.20) | (0.98-1.55) (1.04-1.19) | (0.98-1.23) | (0.95-1.49) | (0.83-1.96)

Models are adjusted for age, sex, Hispanic/Latino background (except in stratified models), income, education, nativity, health insurance, marital status, and
field center. The interaction term of Hispanic/Latino background group and each LE8 cardiovascular health metric is significant (P<0.1) for body mass index
only. Cardiovascular health was defined as low (LE8 score <560%), moderate (LE8 score 50% to <80%), or high (LE8 score >80%). HCHS/SOL indicates Hispanic
Community Health Study/Study of Latinos; IDR, incidence density ratio; and LES, Life’s Essential 8.

*Indicates estimates are significant (P<0.05).

On the other hand, the HCHS/SOL sample is roughly
80% US territory— or foreign-born and of disproportion-
ately lower socioeconomic status than US Hispanics/
Latinos as a whole.

The healthy immigrant effect®® posits that immi-
grants have better health than comparable natives
when they first arrive in the host country, but as time
spent in the new country increases, immigrant health
worsens and converges to that of natives and some-
times worsens further.832 In our study, LES score was
least favorable among Puerto Ricans, a group with
the smallest proportion born outside of the US 50
states/District of Columbia (50%).3 Further, among US
territory- and foreign-born HCHS/SOL participants,
scores for LE8 and individual LE8 cardiovascular health
metrics were consistently lower (worse) with more time
lived in the United States. However, it is important to
acknowledge that the acculturative process is multi-di-
mensional, complex, and not necessarily linear.3*3°
Health benefits of acculturation and second-genera-
tion status have also been reported among Hispanic/
Latino communities in the United States. In our study,
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Hispanic/Latino people who were born in the 50 US
states/District of Columbia tended to have similar LE8
scores compared with those who had recently mi-
grated to the 50 US states/District of Columbia. This is
attributed to the different patterns across different LES
cardiovascular health metrics. For example, as shown
in Table S2 and consistent with a large body of litera-
ture,?336 Hispanics/Latinos born in the 50 US states/
District of Columbia had the least favorable diet score.
Yet this same group also had the most favorable scores
for physical activity, nicotine exposure, and clinical LES
cardiovascular health metrics (eg, blood pressure, glu-
cose, lipids). These findings may reflect improvement
in certain behaviors (self-reported physical activity)®”
or better access and uptake of medical care®®3° with
increasing acculturation or second-generation status.
Importantly, though blood pressure is an LE8 cardio-
vascular health metric, other LE8 cardiovascular health
metrics such as diet® and physical activity'® are also
risk factors for hypertension. Studies that have included
non-Hispanic/Latino Black or White adults have shown
strong graded associations with less favorable LS7
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scores and incident hypertension.'"4° We extend these
findings to Hispanics/Latinos and, to our knowledge,
report for the first time that less favorable LE8 score is
associated with incident hypertension. In fact, low com-
pared with high cardiovascular health was associated
with a more than doubling of hypertension risk, even
when blood pressure was not factored into the cardio-
vascular health score, emphasizing the importance of a
healthy lifestyle for the prevention of hypertension, the
leading cause of CVD.84" Within this context, it is not
surprising that among diverse US Hispanics/Latinos,
the lowest rates of incident hypertension have been re-
ported among Mexican Americans,” the group with the
most favorable cardiovascular health profile. Our find-
ings also highlight that even moderate improvements to
cardiovascular health are associated with lower rates of
hypertension. Such improvements could be achieved
through larger changes to few LE8 cardiovascular
health metrics or smaller changes to multiple LE8 car-
diovascular health metrics. For example, decrements
of 10 points to LE8 or 20 points to nicotine exposure,
BMI, blood lipids, and blood glucose score were all as-
sociated with hypertension.

This work is not without limitations. All behavioral
LES8 cardiovascular health metrics were defined on the
basis of self-reported information. However, measures
used in HCHS/SOL are directly comparable to other
large surveys, including the NHANES study. Further,
it is unlikely that any measurement error associated
with self-reported measures are more likely in certain
Hispanic/Latino background groups. Differences in
subject cognition, memory status, and cooperation
levels may have further affected recall, but given that
90% of the population is aged <65years, it is unlikely
that these contributions are substantial. Further, our
definition of nicotine exposure was limited to informa-
tion on secondhand smoke exposure and cigarette
smoking. Therefore, nicotine exposure may be under-
estimated in this sample, as it fails to account for ex-
posure to other combustible tobacco products such
as cigars or little cigarettes previously reported in this
sample.?” However, we emphasize that measurement
of LE8 cardiovascular health metrics, including nicotine
exposure, within the HCHS/SOL sample is compara-
ble to other large population-based surveys such as
NHANES. Another limitation is that HCHS/SOL sample
does not include other US racial and ethnic groups for
comparison. However, by age-standardizing our LES
estimates, we were able to contrast our results with
nationally reported data. Another important consider-
ation is the impact of geography or place with respect
to health risk factors. Countless studies have shown
that the neighborhood physical and social environ-
ment can influence health-related behaviors, includ-
ing but not limited to sleep,*? physical activity,*® and
overall cardiovascular health.*#4® In the current study,
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across all Hispanic/Latino background groups, mean
LE8 scores were consistently more favorable in San
Diego or Chicago compared with Miami or the Bronx
(@as shown in Table S3). While Mexican Americans
had the most favorable cardiovascular health scores,
Mexican Americans in the HCHS/SOL were also over-
whelmingly sampled from San Diego, California. To
address this issue, we standardized all LE8 estimates
to geographic site and found similar yet attenuated
findings (as shown in Table S5). However, we acknowl-
edge as a limitation that we could not fully disentangle
Hispanic/Latino background from study site, as we
were relatively limited in site-specific sample size for
some Hispanic/Latino groups. We also acknowledge
a substantial loss to follow-up in the 6years between
study visits. Though we could not overcome this lim-
itation, HCHS/SOL survey weights were calculated to
account for participant nonresponse at visit 2. Finally,
though we used standardized approaches to measure
blood pressure,®' diagnosis of hypertension requires
an elevated blood pressure measurement on 2 sepa-
rate occasions.*® Despite these limitations, this study
has numerous strengths. First, the HCHS/SOL sample
is large and diverse, with over 16 000 participants at
baseline. It also includes clinically ascertained mea-
sures in addition to validated questionnaires for the
assessment of LE8 score. Finally, this research makes
an important contribution to the literature by provid-
ing a first description of cardiovascular health among
diverse US Hispanic/Latino adults using the updated
American Heart Association’s LE8 metric.

Maintaining high cardiovascular health is critical for
the prevention of CVD. Among diverse US Hispanic/
Latino persons, only 1 in 5 adults had high cardiovas-
cular health, with differences by Hispanic/Latino back-
ground group. Though Hispanic/Latino cardiovascular
health was favorable compared with the US population
as a whole, improvements to cardiovascular health
among Hispanics/Latinos are warranted, especially as
the US Hispanic/Latino population continues to grow
at a fast rate. Our findings further demonstrate that
cardiovascular health is associated with hypertension
and suggest that even moderate improvements to car-
diovascular health may prevent hypertension, a leading
risk factor for CVD.
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