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Purpose: We investigated the association between social and nutritional adversities in childhood and
increased arterial stiffness in adulthood, according to race/skin color.

Methods: We used baseline data (2008—2010) from 13,365 adults (aged 34—75 years) from the Brazilian
Longitudinal Study of Adult Health (ELSA-Brasil). Arterial stiffness was assessed by carotid-femoral pulse
wave velocity (cfPWV). Childhood social and nutritional adversities were assessed by maternal education
and birth weight. Race/skin color was self-reported.

Results: The lower the maternal education, the higher the cfPWV in adulthood in Whites, Browns, and
Blacks. This association was no longer significant after adjusting for the participant's education level in
Whites, but it persisted after full adjustment among Browns (low vs. high maternal education: f = 0.18,
95% confidence interval: 0.01; 0.34) and Blacks (low vs. high maternal education: B = 0.44, 95% confi-
dence interval: 0.18; 0.70). On the other hand, the association between low birth weight and higher
cfPWV was found only among Whites.

Conclusions: Our findings regarding the association between maternal education and arterial stiffness
are consistent with the disproportionate burden of cardiovascular disease-related morbidity and mor-
tality in Blacks and Browns. The fact that the association between birth weight and arterial stiffness was
only present in Whites may have reflected a survival bias.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Arterial stiffness is considered to be an independent predictor of
cardiovascular events [1,2], arterial hypertension incidence, target
organ damage [3—4], and all-cause mortality [1]. Exposure to low
socioeconomic position and intrauterine and childhood nutritional
deficiencies is associated with increased cardiovascular risk in
adulthood, regardless of current socioeconomic position (SEP) [5,6].
However, studies investigating the association between social and
nutritional adversities in early life and greater arterial stiffness in
adulthood are scarce and have reported inconsistent results.
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Low birth weight, an important indicator of social and nutri-
tional adversities in early life, was associated with increased arte-
rial stiffness in adulthood in some studies [7,8], but not in others
[9,10]. Low parental education, low household income, and living
in neighborhoods with limited resources and opportunities during
childhood are factors that have been associated with increased
arterial stiffness in adolescents [11]. In adults, low household in-
come in childhood was associated with increased arterial stiffness
during a 26-year follow-up period, even when current SEP was
accounted for [12]. However, low parental social class was associ-
ated to increased arterial stiffness in adult life only in the cross-
sectional analysis of the Whitehall study II, but not in the 5-year
follow-up [13].

Historically, in Brazil and in most countries, subjects who self-
reported their race/skin color as Black tend to have lower SEP
throughout life [14,15,16] than Whites. Previous studies have
shown that Blacks also presented higher arterial stiffness than
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Whites [17,18]. These two findings may partially account for the
higher prevalence of arterial hypertension and increased cardio-
vascular risk among Blacks. However, whether the association be-
tween SEP and arterial stiffness is modified by race/skin color
remains uncertain. In a study with North American adolescents,
low household income was associated with increased arterial
stiffness only in African Americans [11]. However, in a study carried
out with North American adults, the association between current
SEP and arterial stiffness did not differ according to race/color, after
all analysis adjustments was carried out [19]. Indeed, despite the
evidence suggesting that race/skin color—related differences in
arterial stiffness arise during adolescence [11,20], studies investi-
gating the association between social and nutritional adversities in
early life and arterial stiffness in adults according to race/skin color
are still lacking.

The present study set out to investigate a cross-section associ-
ation between indicators of social and nutritional adversities in
early life and arterial stiffness in adult life, according to race/skin
color among middle-aged civil servants living in Brazil. We hy-
pothesized that individuals exposed to social and nutritional ad-
versities early in life have increased arterial stiffness in adulthood,
and that the magnitude of this association is higher among Blacks
and Browns than in Whites.

Methodology

This study used baseline data (2008—2010) from the Brazilian
Longitudinal Study of Adult Health (ELSA-Brasil), a multicenter
prospective study involving 15,105 volunteers, aged between 35
and 74 years, including civil servants from universities and research
institutions located in six Brazilian capital cities (Sao Paulo, Belo
Horizonte, Porto Alegre, Salvador, Vitdria, and Rio de Janeiro).
Detailed information regarding study design and recruitment
methods were published elsewhere [21]. The ELSA-Brasil study was
approved by the ethics committee of each organization involved;
all participants have signed an informed consent.

We excluded from the analysis participants with nonvalidated
arterial stiffness data (n = 380), those with missing data on
maternal education (n = 356) or self-reported race/skin color data
(n = 172), and individuals who reported themselves as Asian de-
scents (n = 357) or Brazilian indigenous (n = 146), as they were
under-represented in the ELSA-Brasil cohort. Participants reporting
low birth weight associated with preterm births (n = 329) were
also excluded as this condition is more often because of gestational
conditions (e.g., previous preterm delivery, multiple second-
trimester abortions, maternal stature and body mass, infertility
history, placental abnormalities, preeclampsia, among others) than
social and nutritional factors [22], and might also be related with
specific health problems. Therefore, the final sample comprised
13,365 subjects.

Variables
Outcome

Arterial stiffness—carotid-femoral pulse wave velocity

Arterial stiffness was measured in m/s via carotid-femoral pulse
wave velocity (cfPWV) and was assessed using a validated auto-
matic device (Complior SP; Artech Medicale, France), with the
subject lying down in a temperature-controlled room (20°C—24°C).
Before cfPWV assessment, blood pressure was measured on the
right arm using an oscillometer (Omron HEM 705 CP), with the
subject in the supine position. The distance from the suprasternal
notch to the right femoral pulse was assessed with a measuring
tape; the abdominal circumference was not considered. Pulse

sensors were placed on the right carotid and femoral arteries to
allow pulse wave visualization on a computer screen. High-quality
pulse wave recordings were detected using the devices’ software
(Complior SP). Pulse wave velocity was calculated by dividing the
distance between the sternal notch and the femoral pulse by the
time delay between the carotid and femoral pulses. Measurements
of the cfPWV were averaged over ten consecutive cardiac cycles at
regular cardiac rhythm. For quality control, all cfPWV tests were
recorded in each of the six investigative centers by trained and
certificated technicians and sent to a central reading center, which
was responsible to verify and exclude the unsuited examinations of
all ELSA-Brasil participants [23].

Exposure

Maternal education

Maternal education assessment was based on the survey ques-
tion “What is the level of education of your mother?” Answers were
classified into four categories as follows: high school, complete
elementary school, incomplete elementary school, and never
attended school.

Birth weight

For birth weight assessment, participants were asked the
question “According to the information you have, what was your birth
weight?”, with the following response options: under 2.5 kg; be-
tween 2.5 kg and 4 kg; and over 4 kg.

Race/skin color

Race/skin color assessment was based on the following ques-
tion: “The Brazilian census (IBGE) describes people's color or race as
“Black”, “Brown”, “White”, “Asian descendant” or “Brazilian indig-
enous”. If you were to answer the IBGE census today, how would
you describe your own color or race?” The following response op-
tions were given: Black, Brown, White, Asian descendant, and
Brazilian indigenous.

Covariates

The following covariates were defined as adjustment variables
because they are associated with both exposure and outcome: sex,
age, participants’ own education (university degree, high school,
complete elementary school, incomplete elementary school),
physical activity (weak, moderate, strong, according to the Inter-
national Physical Activity Questionnaire) [24], smoking (smoker,
former smoker, never smoked), excessive alcohol consumption
(>210 g or >140 g of alcohol per week, for men and women,
respectively), current body weight (kg), height (s), mean arterial
pressure (systolic blood pressure at the time of cfPWV
assessment + [diastolic blood pressure at the time of cfPWV
determination*2] + 3), heart rate, diabetes (self-reported, use of
antidiabetic drugs, fasting glucose >126 mg/dL, glucose tolerance
test >200 mg/dL, or glycated hemoglobin >6.5%), total cholester-
ol—high-density lipoprotein (HDL-C) ratio (total cholesterol divided
by HDL-C) and use of antihypertensive drugs. Laboratory mea-
surement techniques used in the ELSA-Brasil study have been
described elsewhere [21].

The relation between age and cfPWV is not linear [25,26].
Therefore, subjects were divided into eight 5-year—interval age
groups (from 35—39 to 70—74 years).

Data analysis

The descriptive analysis of the study population was stratified
by race/skin color subgroups and expressed as median and
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interquartile ranges for continuous variables, and frequencies for
categorical variables. The Kruskal—Wallis and 7 tests were used to
assess differences in the distributions of the studied variables ac-
cording to race/skin color.

Associations between maternal education and cfPWV were
investigated using linear regression models. Sequential adjustments
were made by adding the following variables to multivariate models:
maternal education, sex and age (model 1); physical activity, smoking,
excessive alcohol consumption, body weight, and height (model 2);
diabetes, total cholesterol-HDL-C ratio, use of antihypertensive
drugs, mean arterial pressure, and heart rate (model 3); and the
participants’ own education (model 4). Variables with P-value > .05 in
the final model (excessive alcohol consumption and total cholester-
ol—-HDL-C ratio) were not retained in the analyses.

Associations between birth weight and cfPWV were also
investigated using linear regression models, as described previ-
ously. However, in this investigation, the model 4 also included the
adjustment by maternal education as this variable is associated
with birth weight. Regression coefficients  and respective 95%
confidence intervals were assessed and represent cfPWV differ-
ences in m/s associated with each explanatory variable category.

Additive interactions between race/skin color and maternal
education were investigated by including interaction terms in the
fully adjusted regression model (model 4). Evidence of additive
interaction between maternal education and race/skin color was
found (P-value: never attended school*Black race/skin color =
0.001; never attended school*Brown race/skin color = 0.037);
therefore, analyses were presented separately for Whites, Blacks,
and Browns.

Multivariate imputation by chained equations [27] was used to
impute missing birth weight values (n = 1712). Twenty data copies,
with the missing values properly imputed, were independently
assessed using multivariate linear regression models. Estimates of §
coefficients were averaged across the 20 copies to obtain a single
mean estimate, and standard errors were adjusted according to
Rubin's rules [27]. The variables in the imputed model were age,
race, sex, maternal education, cfPWV, and the participants’ own
education. Sensitivity analyses conducted in the complete case
analysis without imputation yielded a similar result.

All analyses were performed using Stata 14 (StataCorp, 2015,
College Station, TX: StataCorp LP) and a level of significance of 5%.

Results

The characteristics of the study population, according to race/
skin color, are presented in Table 1. Although most subjects were
born to mothers with no education or incomplete elementary
school (56.5%), more than half (53.5%) had a university degree.
Blacks were more frequently born to mothers with no education or
incomplete elementary school (72.8%) compared with Browns
(64.8%) and Whites (47.2%). Low birth weight was higher among
Browns and Blacks than Whites. Blacks and Browns had also higher
mean arterial pressure and higher prevalence of physical inactivity,
current smoking habits, diabetes and use of antihypertensive drugs
than Whites.

Median cfPWV was higher among Blacks (9.2 m/s + 2.3) than
Browns (9.0 m/s + 2.1) and Whites (8.9 m/s + 2.0) (Table 1). Age-
and sex-adjusted mean cfPWV increased as maternal level of

(cf-PWV), median (IQR)

Table 1
Descriptive characteristics of participants from the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008—2010
Characteristics Total (n = 13.365) White (n = 7.335) Brown (n = 3.843) Black (n = 2.187) P-value
Age (y), median (IQR) 51.0 (45.0-58.0) 52.0 (45.0—59.0) 50.0 (45.0—57.0) 51.0 (45.0—-57.0) <.001
Sex, %
Men 45.7 46.0 48.2 39.0 <.001
Women 54.3 54.0 51.8 61.0
Maternal education, (%)
High school 24.1 32.2 16.9 9.7 <.001
Complete elementary school 194 20.5 183 17.4
Incomplete elementary school 42.6 39.1 45.5 49.2
Never attended school 139 8.1 193 23.6
Participants' own education, (%)
University degree 53.5 67.7 413 27.7 <.001
High school 34.8 255 429 51.9
Complete elementary school 6.4 4.0 8.2 11.7
Incomplete elementary school 5.2 29 7.6 8.7
Birth weight, %
<2.5kg 5.6 4.5 6.7 6.4 <.001
>25kge<4kg 86.7 87.1 86.2 86.4
>4 kg 7.6 84 7.1 7.2
Height, median (IQR) 164.6 (158.1-172.0) 165.4 (158.6—173.0) 164.1 (157.7-171.0) 163.4 (157.1-170.3) <.001
Current body weight, median (IQR) 72.6 (63.4—83.2) 72.4 (63.0-83.3) 72.0 (63.2—-81.9) 74.1 (65.2—85.0) <.001
Smoking, %
Never smoked 57.5 56.6 58.2 59.5 <.001
Former smoker 29.7 313 28.6 26.2
Smoked 12.7 12.0 13.2 14.3
Physical activity, %
Weak 76.7 73.7 79.0 825 <.001
Moderate 16.2 183 144 12.6
Strong 7.1 8.4 6.6 5.0
Diabetes, %
No 81.2 84.0 80.3 73.2 <.001
Yes 18.8 16.0 19.7 26.7
Antihypertensive drugs, %
No 713 73.6 715 63.0 <.001
Yes 28.7 26.4 28.5 37.0
Mean arterial pressure, median (IQR) 92.0 (84.7—100.0) 90—3 (83.3—-98.0) 93.0 (85.7—101.3) 95.0 (87.7—-104.3) <.001
Heart rate, median (IQR) 69.5 (63.0—76.5) 70.0 (63.5—77.0) 69.0 (62.5—-76.0) 69 (62.0-76.0) <.001
Carotid-femoral pulse wave velocity 9.0 (8.1-10.2) 8.9 (8.0-10.0) 9.0 (8.1-10.2) 9.2 (8.2—-10.5) <.001
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Fig. 1. Age- and sex-adjusted mean (95% CI) of carotid-femoral pulse wave velocity according to categories of maternal education in Whites (n = 7.335), Browns (n = 3.843), and
Blacks (n = 2.187). Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008—2010.

education decreased, with more pronounced differences in Blacks
(Fig. 1).

In the minimally adjusted model, the lower the maternal edu-
cation, the higher the cfPWV in adult life in all three race/skin color
subgroups (Table 2). Adjustments had little impact on such asso-
ciation in Blacks, but produced a strongly attenuated association in
Browns. However, this association was eliminated after the
adjustment for the participants’ own education in Whites.

Low birth weight was associated with cfPWV only in White
subjects and remained significant after the full model adjustment
(P =.039) (Table 3).

Discussion

The present study was based on a large multiracial population of
Brazilian adults and showed that the lower the level of maternal
education, the higher the arterial stiffness in adult life in Whites,
Browns, and Blacks. These findings suggest that low SEP in

childhood is associated with a less favorable vascular profile in
adult life, regardless of race. We observed that this association was
no longer statistically significant in a multivariate analysis after
adjustment for the participants’ own education in Whites. How-
ever, this association remains statistically significant among
Browns and Blacks after full model adjustment, suggesting that in
these groups, other mechanisms, unrelated to the adjustment of
variables, may be involved in potentiating an unfavorable vascular
profile. We also observed that low birth weight was associated with
increased arterial stiffness in Whites, but not in Blacks or Browns.

To our knowledge, this is the first study investigating the asso-
ciation between social and nutritional adversities in early life and
cfPWV stratified by race/skin color. However, there is robust evi-
dence that Blacks are more intensely exposed to social and nutri-
tional adversities throughout life [14,15,16,28] and tend to have
increased arterial stiffness [17,18]. Parental education is thought to
be a proxy for household SEP and context in which a child is born
and raised. It is also related to educational opportunities and

Table 2
Association between maternal education and carotid-femoral pulse wave velocity in adulthood: Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008—2010
Maternal education Model 1 Model 2 Model 3 Model 4
B (95% CI) B (95% CI) B (95% CI) B (95% CI)
Whites
Maternal education
High school REF REF REF REF

Complete elementary school
Incomplete elementary school
Never attended school
Browns
Maternal education
High school
Complete elementary school
Incomplete elementary school
Never attended school
Blacks
Maternal education
High school
Complete elementary school
Incomplete elementary school
Never attended school

0.02 (-0.08; 0.12)
0.15 (0.06;0.22)**
0.27 (0.14;0.41)***

REF
0.04 (~0.13; 0.21)
0.33 (0.19;0.48)***
0.53 (0.36;0.70)***

REF

0.24 (~0.04; 0.53)
0.40 (0.15;0.66)**

0.56 (0.28;0.85)***

0.02 (—0.08; 0.12)
0.14 (0.06;0.22)**
0.27 (0.14;0.41)***

REF
0.02 (—0.15; 0.19)
0.31 (0.17;0.46)***
0.50 (0.33;0.67)***

REF

0.25 (—0.03; 0.54)
0.42 (0.16;0.67)**

0.59 (0.31;0.88)***

~0.04 (—0.13; 0.04)
0.08 (0.00;0.15)*
0.08 (—0.05; 0.20)

REF
~0.07 (—0.22; 0.08)
0.12 (~0.01; 0.25)
0.29 (0.13;0.44)***

REF
0.25 (~0.01; 0.50)
0.37 (0.15;0.59)**
0.49 (0.24;0.74)***

~0.06 (—0.15; 0.03)
0.05 (—0.03; 0.13)
0.01 (~0.12; 0.15)

REF

~0.09 (—0.24; 0.06)
0.08 (—~0.05; 0.21)
0.18 (0.01;0.34)*

REF
0.24 (~0.01; 0.49)
0.35 (0.13;0.57)**
0.44 (0.18;0.70)**

Significance level: *<0.05, **<0.01, ***<0.001.
Model 1: sex and age.
Model 2: Model 1 + smoker, physical activity, current body weight, and height.

Model 3: Model 2 + mean arterial pressure, heart rate, use of antihypertensive, and diabetes.

Model 4: Model 3 + participants' own education.
B = Regression coefficients; CI = confidence intervals.
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0.22 (0.03;0.40)*
~0.08 (-0.22; 0.05)

0.03 (—0.19; 0.26)
~0.13 (~0.36; 0.09)

<2,5kg 0.17 (-0.01; 0.35)
>4 kg 0.01 (-0.12; 0.15)
Browns
Birth weight
>25kge<4kg REF REF
<2,5kg —0.00 (-0.22; 0.22)
>4 kg —0.12 (-0.34; 0.09)
Blacks
Birth weight

>25kge<4kg
<25k
>4 kg

REF
~0.12 (~0.46; 0.21)
0.12 (~0.19; 0.43)

REF
~0.10 (—0.44; 0.23)
0.03 (-0.29; 0.35)

0.19 (0.02;0.35)*
0.00 (—0.12; 0.12)

REF
~0.03 (—0.22; 0.16)
~0.09 (~0.28; 0.11)

REF
~0.15 (~0.45; 0.14)
0.16 (~0.11; 0.44)

Table 3
Association between birth weight and pulse wave velocity in adulthood: Brazilian Longitudinal Study of Adult Health (ELSA-Brasil), 2008—2010
Birth weight Model 1 Model 2 Model 3 Model 4
B (95% CI) B (95% CI) B (95% CI) B (95% CI)
Whites
Birth weight
>25kge<4kg REF REF REF REF

0.17 (0.01;0.34)*
0.00 (~0.12; 0.12)

REF
~0.06 (—0.25; 0.13)
~0.09 (—0.28; 0.11)

REF
~0.17 (~0.46;0.12)
0.18 (~0.09; 0.46)

Significance level: *<0.05, **<0.01, ***<0.001.
Model 1: sex and age.
Model 2: Model 1 + smoker, physical activity, current body weight, and height.

Model 3: Model 2 + mean arterial pressure, heart rate, use of antihypertensive, and diabetes.

Model 4: Model 3 + maternal education + participants’ own education.
B = Regression coefficients, CI = confidence intervals.

cultural environment at home [29]. Maternal education in partic-
ular has been strongly associated with child health and nutrition
[30,31], given the positive relationship with parental care, greater
use of health services and prevention of diseases in childhood [30].
This supported the argument that maternal education plays a more
significant role in child health than paternal SEP indicators [32].
Thus, maternal education is an indicator of social adversity in
childhood and may have different meaning and impacts in Browns
and Blacks compared with Whites.

The findings of this study suggest that the association between
low maternal education and arterial stiffness is greater among
Blacks and Browns than Whites, which may reflect greater suffering
and stress in the former race/skin color subgroups, particularly in
Black populations. Some studies have shown that the social envi-
ronment to which Black children are exposed to is permeated by
racial discrimination against the subjects themselves and their
families, potentially contributing to and amplifying the effects of a
low maternal level of education [33]. Furthermore, upward social
mobility, which may offset health damage associated with lower
SEP in early life, is also less common in Blacks and Browns than in
Whites [34]. This may explain the persistence and greater robust-
ness of associations between maternal education and arterial
stiffness in Blacks and Browns after adjustment for the participants’
own education in this study. In the ELSA-Brasil population, upward
educational mobility rates (children who were born to mothers
with incomplete elementary school but that achieve a university
degree) were 16.5%, 20.2%, and 24.4% in Blacks, Browns, and
Whites, respectively (P < .05, data not shown).

Brazil has a highly admixed, with self-reported mixed or Brown
subjects accounting for 43% of the population in the country [35].
This reality is very different from that in the United States, whose
society presents a Black-White division because of the strict racial
segregation policies that restricted the growth of the mixed heritage
population throughout their history [36]. Subjects who self-report a
Brown race/skin color in Brazil generally show socioeconomic in-
dicators that are slightly better than those of Blacks, but much worse
than those of Whites [37]. In the present study, we also found that
the association between maternal education and arterial stiffness
was stronger in Browns than in Whites, but weaker than in Blacks.
This intermediate position of Browns compared with Blacks and

Whites is consistent with many previous studies that investigated
racial inequalities in other health outcomes in Brazil [38,39].

Mean cfPWV was 0.44 m/s higher in Blacks born to mothers who
never attended school after full model adjustment. This apparently
modest increase in the mean cfPWV is equivalent to that produced
by 2.7 additional life years, as previous studies have shown that the
cfPWV increases by 0.16 m/s per year, on average [40]. In a meta-
analysis of 17 longitudinal studies, a 1 m/s increase in cfPWV led
to a rise by 14% in the risk of cardiovascular events, during a 7.7-
year follow-up period [1]. If the results of this meta-analysis apply
to the population in this study, we would estimate that the increase
of 0.42 m/s in the cfPWV observed in Blacks born to mothers who
never attended school would result in an increase of about 6.2% in
cardiovascular risk.

Associations between low birth weight and increased arterial
stiffness were limited to White subjects in this study. Low birth
weight is associated with higher mortality throughout life [41,42]
and disproportionately affects Blacks and Browns [43]. Therefore,
considering the cross-sectional design of this study, it may be
argued that Blacks and Browns with low birth weight were under-
represented in our sample because of a survival bias. It is possible
that only a few Blacks and Browns born with low birth weight
achieved adulthood and met the ELSA-Brasil inclusion criteria.

This study has some potential limitations. We do not have in-
formation about paternal education, which is a limiting factor in
the identification of SEP in childhood in the present study. More-
over, some participants may have incorrectly informed their birth
weight or maternal education as this information was obtained
retrospectively by self-reports. If this error is nondifferential, the
association of maternal education and birth weight with arterial
stiffness might be underestimated. In addition, subjects with
increased arterial stiffness and low SEP are more prone to early
CVD-related death and this may have translated into under-
estimated associations of birth weight and maternal education with
cfPWYV, particularly in Blacks, who have higher CVD-related mor-
tality rates [44]. Thus, longitudinal studies are required to confirm
our findings. It should also be noted that although we controlled for
a variety of important covariates, it is not possible to rule out bias
because of model misspecification and unmeasured or unknown
confounders.
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This study was based on a sample comprising voluntary civil
servants with stable jobs at universities and research institutes,
with an average schooling level above that of the general Brazilian
population. The ELSA-Brasil population is not representative of the
Brazilian population. It is important to note that, although sampling
representativeness is necessary when we aim to estimate the
prevalence of a condition in a given population (which was not the
objective of the present study), sampling representativeness is not
required to draw valid scientific inferences for associations found in
well-conducted epidemiological studies [45,46], in the absence of
interaction. However, the absence of the very poor and the very rich
population in the ELSA-Brasil cohort may have contributed to
reduce the magnitude of the association between social/nutritional
adversities and arterial stiffness. This is owing to the fact that the
difference in the exposure to social adversities between the
excluded groups is likely to be also extreme.

Our findings suggest that exposure to social and nutritional
disadvantages in childhood, as indicated by low maternal educa-
tion, is associated with increased cfPWV. This association was
stronger and independent of current SEP in Blacks and Browns,
contributing to the disproportionate burden of cardiovascular
morbidity and mortality in these groups. If confirmed, our results
indicate that strategies to deal with racial inequality must be in-
tegrated with policies aimed to reduce socioeconomic inequalities,
as well as reduce the disproportionate burden of cardiovascular
morbidity and mortality in Black subjects.
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