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CENTRAL BLOOD PRESSURE AND
SUBCLINICAL ATHEROSCLEROTIC
Risk IN YOUNG HiSPANIC

AMERICAN WOMEN

Background: The incidence of younger
women being hospitalized from cardiovas-
cular disease (CVD) events is on the rise.
Hispanic women are generally thought to
have higher CVD risk factor burden than
non-Hispanic White (NHW) women yet
Hispanic Americans have lower mortality
from CVD. Traditional measures of CVD
may not accurately capture CVD risk in His-
panic Americans. Hence, the purpose of this
study was to assess the impact of ethnicity
on vascular reactivity and central hemody-
namic load to gain insight into subclinical
CVD risk in young women.

Methods: Brachial flow-mediated dilation
(FMD), low-flow mediated constriction (L-
FMCQ), carotid-femoral pulse wave velocity
(cfPWV), and pulse wave analysis (from
synthesized aortic pressure waveforms) were
measured in 25 Hispanic women and 31
NHW women aged between 18-35 years.
FMD and L-FMC were combined to provide
an index of total vessel reactivity.

Results: NHW and Hispanic women did
not differ in age or traditional CVD risk
factors (P>.05 for all). Compared with
NHW women, Hispanic women had greater
vascular reactivity (8.7+4.1 vs 11.7+4.1

%, P=.011), lower central pulse pressure
(28%5 vs 24+3 mm Hg, P=.001) and
lower pressure from wave reflections (122
vs 101 mm Hg, P=.001). There were

no differences in cfPWV between NHW
women and Hispanic women (5.40.7 vs
5.3%+0.7 m/s, P=.73).

Conclusion: Young Hispanic women have
greater vascular reactivity and lower central
pulsatile hemodynamic load compared with
NHW women, suggesting lower subclinical
CVD risk. Ethn Dis. 2021;31(4):489-500;
doi:10.18865/ed.31.4.489
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INTRODUCTION

(CVD)

accounts for 1 in every 4 deaths in

Cardiovascular  disease
the general population, and may be
more prevalent in women, account-
ing for 1 in every 3 female deaths.’
While CVD is traditionally consid-
ered a disease of aging, the incidence
of younger women being hospital-
ized with and experiencing premature
mortality from CVD events is on the
rise.”® There are disparities in CVD,
based on race and ethnicity. Hispan-
ic American women generally have
higher prevalence of diabetes, obesity,
and hypercholesterolemia compared
with non-Hispanic White (NHW)
women. Despite higher CVD risk
factor burden, prevalence of ischemic
heart disease, peripheral artery dis-
ease and stroke is lower in Hispanic
Americans compared with NHW
Americans.* Moreover, incidence of
sudden cardiac death and mortal-
ity from CVD is lower in Hispanic

Kevin S. Heffernan,PhD!

Americans compared with NHWs,
an observation often referred to as the
Hispanic Paradox in CVD.”> Whether
traditional CVD risk factors are rep-
resentative of actual risk in Hispanic
Americans has been challenged.® Six
studies encapsulating findings from
>23,000 participants suggest that
with use of traditional risk factors,
CVD risk prediction for Hispanic
Americans remains “modest at best.”’
Given that the Hispanic population
is the fastest-growing ethnic group
in the United States and CVD risk is
increasing in young women, a greater
understanding of CVD risk in His-
panic American women is needed.®

Measures of subclinical athero-
sclerosis and central hemodynamic
load may offer novel insight into
CVD risk in Hispanic Americans.”"’
Brachial artery flow-mediated dila-
tion (FMD, a measure of peripheral
vascular endothelial function) and
carotid-femoral pulse wave velocity
(cfPWYV, a measure of aortic stiffness)
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have been shown to predict cardio-
vascular mortality in the general
population and specifically in His-
panic Americans.'>'? Select studies
note ethnic differences in aortic stiff-
ness in older adults, with Hispanic
Americans having greater subclinical
CVD burden and hastened vascular
aging compared with NHW Ameri-
cans.”” Middle-aged and older His-

panic adults also have higher aortic

Our overarching
purpose was to examine
measures of subclinical
atherosclerosis and central
hemodynamic load in

young Hispanic American
and NHW women

augmentation index (Alx) compared
with NHW adults suggesting in-
creased pressure from global wave
reflections and central hemodynamic

burden.'

Increased augmentation
index is associated with an increased
risk of CVD mortality in the general
population and increased target organ
damage in Hispanic Americans.'*'®
Less is known regarding subclinical
CVD risk in younger Hispanic adults
and specifically younger Hispanic
American women. As we shift toward
a paradigm of primordial prevention
as a means of abrogating disparities
in CVD across race and sex, examin-

ing subclinical CVD risk in younger
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multi-ethnic groups of women will
become increasingly important.'”'®

Our overarching purpose was
to examine measures of subclinical
atherosclerosis and central hemo-
dynamic load in young Hispanic
American and NHW women to gain
insight into underlying physiologi-
cal origins of the Hispanic Paradox.
The primary aim was to assess and
compare peripheral vascular reactiv-
ity (measured as brachial FMD and
low-flow mediated constriction [L-
FMC]) and aortic stiffness (measured
as cfPWYV) in young Hispanic Ameri-
can and NHW women. A second-
ary aim was to explore and compare
central pulsatile hemodynamic bur-
den in young Hispanic American and
NHW women assessed as aortic pulse
pressure (PP) and pressure from wave
reflections (augmentation index and
backward wave pressure [Pb] derived
from wave separation analysis). We
hypothesized that young Hispanic
American women would have lower
subclinical atherosclerotic risk (high-
er brachial FMD and L-FMC and
lower carotid-femoral pulse wave ve-
locity) compared with NHW wom-
en. We further hypothesized that
young Hispanic American women
would have lower central pulse pres-
sure and lower pressure from wave
reflections (augmentation index and

Pb) compared with NHW women.

METHODS

Participants

Fifty-six women (25 Hispanic
and 31 NHW) between the ages of
18-35 were recruited from the greater
Syracuse community to participate
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in this research study. Exclusion cri-
teria for participants consisted of
self-reported (from a health history
questionnaire) hypertension, periph-
eral artery disease, hyperlipidemia,
diabetes mellitus, pulmonary disease,
or renal disease. Recruitment efforts
included placement of flyers around
the Syracuse community, word of
mouth, emails and endorsements
from various Hispanic community
associations in the area (eg, La Ca-
sita Cultural Center). All women
self-reported regular menstrual cy-
cles (mean 11+2 cycles/year); none
were amenorrheic and none were
smokers. Following approval by the
Institutional Review Board for Re-
search at Syracuse University, writ-
ten informed consent was obtained

from all participants before testing.

Visit 1

Body mass and height were mea-
sured using an electronic scale and
stadiometer (Sonaris, Detecto, USA)
and used to calculate body mass index
(BMI) as weight/height®. Body sur-
face area (BSA) was calculated using
the Mosteller formula as: \/(weight/
height/3600). Body
was estimated using air displace-
ment plethysmography (BodPod,
COSMED, Italy). Following anthro-

pometrics, participants were famil-

composition

iarized with vascular-hemodynamic
procedures that would be performed
on visit 2. Participants completed a
series of questionnaires (online via
REDcap) that surveyed health his-
tory and socioeconomic status (SES).
An SES score was derived from the
sum of questions pertaining to par-
ticipants’ years of education, own-
ership of material goods (eg, car,



smartphone, computer), parental
ownership of similar items (eg, car,
smartphone, computer), as well as
owning a home vs renting a home/
apartment. Participants were then fit-
ted with an accelerometer (GT3X+
version 6.13, ActiGraph LLC) and
instructed to wear the device for 7
consecutive days. Data from the de-
vice were downloaded using the low-
frequency filter and analyses carried
out as previously described.”” A com-
plete day of acclerometer use was de-
fined as at least 10 hours of wear time
while awake, which is consistent with
the minimum set by the NHANES*
and a minimum of 4 days of wear
data were necessary in order for
participants to be included in data
analysis. A cut point of 2020 activ-
ity counts/min was used to determine
the amount of time in minutes spent
at a physical activity level of moder-
ate-to-vigorous intensity (MVPA).?

Visit 2

Participants were asked to arrive
for the lab visit after an overnight fast
(no food or sugar containing drinks
for at least 12 hours), and to refrain
from exercise, alcohol, and caffeine
consumption for at least 24 hours.
This visit was scheduled in the early
follicular phase of the participant’s
menstrual cycle (within the first 5 days
of the onset of menses) to standardize
the vascular measures across poten-
tial shifts in female sex hormones.

A finger stick blood sample was
obtained and a validated point-of-
care device (Cholestech LDX, Ab-
bott, Abbott Park, IL, USA) was
used to analyze fasting blood glucose
(GLU), total cholesterol (T'C), high-
density lipoprotein (HDL) choles-

terol, low density lipoprotein (LDL)
cholesterol, and triglycerides (TG).

An automated oscillometric
blood pressure cuff (Omron, Kyo-
to, Japan) was used to take brachial
systolic (SBP) and diastolic blood
(DBP)

Measures were taken in duplicate

pressure measurements.
and if values deviated by >5 mm
Hg, additional measures were tak-
en. The average of the two closest
measures <5 mm Hg was used for
subsequent analyses. Mean arterial
pressure (MAP) was calculated as
1/3 SBP + 2/3 DBP. Pulse pressure
(PP) was calculated as SBP-DBP.

Applanation tonometry (Sphyg-
moCor, AtCor Medical) was used to
measure blood pressure waveforms
in the carotid, radial, and femoral
arteries. Aortic stiffness was mea-
sured using carotid-femoral pulse
wave velocity following established
guidelines.”’ The distance between
the carotid and femoral pulse sites
was calculated by subtracting the
distance between the supra-sternal
notch and the carotid pulse-site
from the distance between the supra-
sternal notch and the femoral pulse-
site. The equation used to determine
pulse wave velocity was: A distance
(m) / A time (s). Pulse wave veloc-
ity is expressed in absolute values
as well as relative to MAP (*100).
Aortic pressure waves were synthe-
sized from radial pressure waveforms
using a generalized transfer func-
tion and calibrated against brachial
MAP and DBP. Augmentation in-
dex was calculated as the difference
between the early- and late-systolic
peaks of the pressure waveforms
relative to the total pulse pres-
sure and expressed as a percentage
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and standardized to a heart rate of
75 beats per min (AIx75). Pressure
waveforms were also separated into
forward (Pf) and backward/reflected
(Pb) components using a modified
average-flow waveform based on the
original flow triangulation meth-
od of Westerhof et al and has been
described previously in detail.”*

Ultrasound (Prosound o7, Aloka,
Tokyo, Japan) was used to assess bra-
chial flow-mediated dilation (FMD)
and low-flow mediated constriction
(L-FMC) as we have previously de-
scribed.” The brachial artery was
longitudinally imaged 2 cm distal to
the antecubital fossa using a 13.0-
4.0 MHz linear array probe. Base-
line diameters were measured during
end-diastole (determined by simul-
taneous ECG R-wave gating) using
ultrasonic calipers. Following base-
line brachial artery diameter mea-
surements, a narrow tourniquet-style
blood pressure cuff (Hokanson, Bel-
levue, WA) was placed around the
lower arm and inflated to a supra-
systolic pressure (200 mm Hg) for 5
min. Brachial diameters were mea-
sured at 150 s and 210 s into the oc-
clusion period. L-FMC was calculat-
ed as the percentage diameter change:
(baseline diameter — minimum oc-
clusion diameter)/(baseline diam-
eter) x 100. Following the 5 min oc-
clusion period, the cuff was released
resulting in reactive hyperemia.

Beat-to-beat  mean  veloc-
ity (MnV) and peak systolic veloc-
ity (PSV) were recorded during a
30 s post occlusion epoch and val-
ues entered into a software program
(Graphpad, Prism, 3.0) to calculate
the area under the curve (AUC) of

the reactive hyperemic response to
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cuff deflation as an estimate of the
shear stress stimulus.” Following
this initial 30 s post cuff release mea-
surement, brachial diameters were
semi-continuously measured for an
additional 60 s (one still frame cap-
tured every 10 s from 30 s post cuff
release to 90 s post cuff release) to
capture an estimate of peak diam-
eter, which was used for subsequent
calculations. FMD was expressed in
absolute terms (peak — baseline) as
well as a percentage and calculated
as: (peak diastolic diameter — base-
line diameter)/(baseline diameter) x
100. FMD was adjusted for both the
MnV AUC and PSV AUC to adjust

20 The vasoac-

for the shear stimulus.
tive range ( [VAR] ie, total vessel re-
activity) was additionally calculated
as (peak diastolic diameter post cuff
release — minimum diastolic diame-
ter during cuff occlusion)/(baseline
diameter) x 100 and taken as a mea-
sure of global vascular reactivity.”’

All  data
mean +SD. The normality of dis-

are reported as

tribution was confirmed using
Kolmogorov-Smirnov and Shap-
iro-Wilk tests as well as via visual
inspection of Q-Q plots and his-
tograms. A x* test was used to test
differences in categorical variables
between groups. Analysis of vari-
ance (ANOVA) was used to as-
sess group differences in continu-
ous outcome variables. Analysis
of (ANCOVA)

used to: 1) co-vary for the shear

covariance was
stimulus when comparing brachial
FMD; 2) co-vary for contracep-
tive medication use. All analyses
were performed using SPSS v 24
(SPSS Inc, Chicago, Illinois) with
significance set a priori as P<.05.
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Table 1. Descriptive characteristics

Variable Hispanic, n=25 NHW, n=31 P
Age, years 22+4 22+4 .82
Body mass index, kg/m? 24+3 24+5 74
Body surface area, m? 1.67%+0.17 1.74+0.14 .08
Body fat, % 32+7 29+7 11
Total cholesterol, mg/dL 172+31 165+36 42
Low density lipoprotein cholesterol, mg/dL 98+30 90+33 40
High density lipoprotein cholesterol, mg/dL 60+15 63+18 .60
Triglycerides, mg/dL 86+32 88+38 .81
Glucose, mg/dL 86+7 90+9 .08
Moderate-to-vigorous physical activity, min/day 50£21 51+20 .85
Socioeconomic status, index 20+2 19+2 .29
Oral contraceptive use, n, % 7,28 12,39 19
Family history cardiovascular disease, n, % 2,8 4,13 45

kg, kilograms; m, meters; mg, milligrams; dL, deciliters; n, number; NHW, non-Hispanic White

RESsuULTS

Participant descriptive character-
istics are displayed in Table 1. There
were no significant group differences
in mean age, body surface area, body
mass index, body fat percentage, fast-
ing blood lipids, glucose, MVPA, fam-
ily history of CVD, socioeconomic
status or contraceptive use (all P>.05).

Hispanic American women had
significantly lower mean brachial pulse
pressure (P=.009) and aortic pulse
pressure  (P=.001) compared with
NHW women (Figure 1). After adjust-
ing for contraceptive medication use
with ANCOVA, group differences in
mean brachial pulse pressure remained
significant (adjusted means: 37 vs 41
mm Hg, P=.011) as did group differ-
ences in aortic pulse pressure (adjusted
means: 24 vs 28 mm Hg, P=.001).

Hispanic American women also
had significantly lower mean aortic Pf
(P=.016) and Pb (P=.001) compared
with NHW women (Figure 2). After
adjusting for contraceptive medica-

tion use with ANCOVA group differ-
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ences in mean Pf remained (adjusted
means: 22 vs 25 mm Hg, P=.017)
as did group differences in mean Pb
(adjusted means: 10 vs 12 mm Hg,
P=.001). In general, when comparing
women taking contraceptive medica-
tion vs not taking contraceptive med-
ication, there were no group differ-
ences in mean brachial pulse pressure
(P=.50), aortic pulse pressure (P=.70),
Pf (P=.89), Pb (P=.42), or vasoac-
tive range (P=.99) (data not shown).

There were no group differences in
mean carotid-femoral pulse wave ve-
locity or MAP in NHW and Hispanic
American women (Table 2, P>.05).
Compared with NHW women, His-
panic American women had signifi-
cantly smaller brachial artery diam-
eters and larger shear stress stimulus
during reactive hyperemia (PSV AUC)
following cuff release (Table 3, P<.05).
There was a trend for Hispanic Ameri-
can women to have higher FMD com-
pared with NHW women although
this was largely abrogated with ex-
pressing FMD relative to PSV AUC
(or MnV AUC) or co-varying for PSV
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Figure 1. Brachial and aortic pulse pressure in Hispanic American (HA) and non-Hispanic White (NHW) women.

t Significant group difference (P<.05)

AUC (or MnV AUC) with ANCOVA.

Compared with NHW women,
Hispanic American women had
an overall larger mean vasoactive
range (Figure 3, P=.011). Significant
group differences remained after ad-
ditional adjustment for contracep-
tive use with ANCOVA (adjusted
means: 8.7 vs 11.7%, P = .011).

DiscussioN

The overarching purpose of this
study was to examine and compare
measures of subclinical atheroscle-

rosis and central hemodynamic bur-
den in young Hispanic American
and NHW women. While Hispanic
American and NHW women had
similar traditional CVD risk fac-
tor profiles (brachial blood pres-
sure, blood lipids, fasting glucose,
body mass index, body fat, socio-
economic status, MVPA, and family
history of CVD), Hispanic Ameri-
can women had greater peripheral
vascular reactivity and lower pulse
pressure. Thus, our findings sug-
gest that young Hispanic American
women have lower subclinical CVD
risk compared with NHW women.

Ethnicity & Disease, Volume 31, Number 4, Autumn 2021

Hispanic American women had
slightly higher brachial FMD and
slightly greater L-FMC compared
with NHW women, resulting in an
overall greater total vessel reactiv-
ity. Relying solely on FMD to as-
sess vasomotor function may lead to
clinical misinterpretation of overall
subclinical CVD risk.” Baseline vas-
cular tone is such that the artery is
in a state of vasoconstriction. Thus,
historically, physiologists would of-
ten refer to smooth muscle relax-
ation as a state of “less constriction”
and not “dilation” per se. A vessel
with higher baseline tone resulting

493



Ethnicity and Cardiovascular Health in Young Women - Pagan Lassalle et al

50 -
40 -
.I.
2 °
£ 30 A
£
o
?
0 20 -
o
o
10
O_

Pf

B HA
1 NHW

Pb

Figure 2. Forward wave pressure (Pf) and backward/reflected wave pressure (Pb) in Hispanic American (HA) and non-Hispanic

White (NHW) women.
t Significant group difference (P<.05)

in an excessively preconstructed state
might have a normal FMD despite
underlying endothelial dysfunction.”®
FMD does not offer insight into rest-
ing vascular tone nor vasoconstric-
tor responsiveness to states of low
shear, hence the origins of the assess-
ment of L-FMC. Individuals with
higher CVD risk factor burden may
have blunted vasoconstrictor tone
to acute reductions in shear stress.”
Thus the combination of FMD and
L-FMC may offer insight into both
basal endothelial activity as well as
overall endothelial recruitability and
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thus be used as a measure of total ves-
sel reactivity or endothelial reserve.”

While FMD and L-FMC are each
clinically relevant and physiologically
important, a composite score encap-
sulating both FMD and L-FMC may
provide additive insight into overall
vascular endothelial health.”” Gori et
al noted that, when compared with
either FMD or L-FMC alone, a com-
posite endpoint resulted in better
discrimination of patients diagnosed
with hypertension, congestive heart
failure and coronary artery disease
from healthy volunteers.”” In a recent

study from Konigstein et al, com-
pared with FMD and L-FMC, the
vasoactive range showed the highest
ability to discriminate CVD risk in
a sample of apparently healthy men
and women across a wide age range.”®
Using this composite endpoint, we
noted a greater vasoactive range in the
Hispanic American women compared
with the NHW women suggest-
ing greater overall endothelial func-
tion in Hispanic American women.

Although FMD and L-FMC are
somewhatrelated constructs, theyeach
capture a unique aspect of vascular



function.””*! Both FMD and L-FMC
are endothelium-dependent process-
es”! with FMD being partially driven
by nitric oxide (NO) and L-FMC be-
ing partially driven by endothelin-1
(ET-1) and endothelium-derived
hyperpolarizing factor (EDHF).”*
More research will be needed to elu-
cidate the mechanisms responsible
for differences in vasoactive range
in NHW and Hispanic women.

Some of the noted ethnic differ-
ences in vascular endothelial function
may have been related to underlying
differences in vascular geometry. His-
panic American women had smaller
brachial artery diameters compared
with NHW women. Smaller ves-
sel diameters likely contributed to a
greater shear stress stimulus during

2 Smaller ves-

reactive hyperemia.’
sels may also be hyper-responsive
to vasoactive agents.”” It should be
noted that there were no ethnic dif-
ferences in body surface area and
adjusting for body surface area had
no effect on the ethnic differences
in vessel diameter (adjusted means:
2.840.4 in HA vs 3.120.4 in NHW,
P=.02) suggesting that ethnic dif-
ferences in vessel size were not due
to possible differences in stature.

There were no group differences
in global measures of vascular ag-
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Table 2. Brachial and aortic hemodynamics

Variable Hispanic, n=25 NHW, n=31 P
Brachial systolic blood pressure, mm Hg 109+9 112+9 .34
Brachial diastolic blood pressure, mm Hg 72%7 71x7 .40
Mean arterial pressure, mm Hg 85+7 85+7 .85
Heart rate, bpm 61+8 58+7 .09
Aortic systolic blood pressure, mm Hg 98+8 100+8 .33
Aortic diastolic blood pressure, mm Hg 73+7 72+7 .34
Aortic augmentation index, % 2+4 3%3 .51
Aortic augmentation index x@75, % 1+3 1+3 .85
Aortic pulse wave velocity, mes™ 5.2x0.7 5.4x0.7 .52
Aortic PWV /MAP, mes'/MAP 6.3+0.7 6.3+0.7 .76

bpm, beats per minute; mm Hg; millimeters of mercury; mes™, meters per second; PWYV, pulse wave velocity;

MAP, mean arterial pressure.

burden attributable to increased pres-
sure from wave reflections. Wave re-
flections arise when the incident wave
generated by left ventricular contrac-
tion encounters bifurcations or arte-
rial-arteriolar impedance mismatches
producing backward traveling waves
varying in speed and magnitude. The
augmentation index as a measure
solely attributable to wave reflections
has been challenged because this pa-
rameter can be influenced by other
hemodynamic factors extending be-
yond wave reflections.”” It must also
be underscored that the augmenta-
tion index should not be used inter-

changeably with other measures of
arterial stiffness.”’ As eloquently dis-
cussed by Mitchell, when augmenta-
tion index is >0, augmented pressure
from the pressure waveform alone
represents just the “tip of the iceberg”
because the majority of the reflected
wave may be masked by the falling
edge of the forward pressure wave.”

Conversely, when augmentation
index <0 as is common in young,
healthy adults, augmentation index
provides virtually little insight into
wave reflection magnitude because
calculated values are negative. Back-
ward wave pressure (Pb) decomposed

Table 3. Brachial endothelial function

ing (ie, carotid-femoral pulse wave Variable Hispanic, n=25  NHW, n=31 P
velocity and augmentation index) Brachial diameter, mm 2.8+0.4 3.1+.4 006
concomitant with differences in for- Absolute flow mediated dilation, mm 19+.12 A7+.12 .59
ward wave pressure (Pf) and reflected Relative flow medlated d||§t|9n, % 7.8x4.1 5.6+4.2 .058
b . h Low-flow mediated constriction, % -4.1+3.0 -3.1£1.9 15
wave pressure (Pb) suggesting that Peak systolic velocity, AUC 1955+640 1608+399 016
measures derived from wave separa- Mean velocity, AUC 924+372 765+253 .06
tion may offer additional insight into FMD/PSV, A3+.25 :35£.25 28
. L FMD/MnV, 94+.55 80+.66 41
sub?lmlcal CVD risk in young, oth FMD/PSV, - 5440 E g 1 15
erwise apparently healthy adults. The FMD/MnV, .* 7.6+4.0 5.7+4.1 10

augmentatlon index is Often used as FMD, flow-mediated dilation; AUC, area under the curve; PSV, peak systolic velocity; MnV, mean velocity.

a measure of central hemodynamic a. ANCOVA adjusted means.
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Figure 3. Brachial vasoactive range (total vessel reactivity) in Hispanic American (HA) and non-Hispanic White (NHW) women.

t Significant group difference (P<.05)

from wave separation analysis has
been suggested by some, including
the American Heart Association,?!
to be the preferred measure of wave
reflection magnitude because it is less
sensitive to timing of wave travel and
encapsulates even those aspects “hid-
den” by the forward wave or occurring
within diastole. Pb from wave separa-
tion analysis has been shown to be an
independent predictor of end-organ
damage, coronary perfusion, clinical
outcomes (renal function, LV mass,
diastolic function, and heart failure)
and cardiovascular mortality.”>*® In
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the Framingham Heart Study, for-
ward wave pressure (Pf) was shown to
contribute to age-associated increases
in pulse pressure.” These and our
findings suggest lower central hemo-
dynamic burden in young Hispanic
women compared with NHW wom-
en. Ethnic differences in Pf and Pb
may also have important implications
for differences in endothelial function
and pulse pressure, discussed next.

Hispanic American women had
lower brachial and central pulse pres-
sure compared with NHW women.
Elevated pulse pressure is an estab-
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lished CVD risk factor associated with
target organ damage and incident car-
diovascular events.”® Age-associated
widening of pulse pressure is thought
to be driven by increases in large ar-
tery stiffness.”’ Ethnic differences in
large artery stiffness have been noted
in middle-age and older adults.'*
However, we noted no differences in
aortic stiffness between young His-
panic American and NHW women
and this is novel. Our findings suggest
other hemodynamic factors® may be
responsible for ethnic differences in
pulse pressure in young women. As



Hispanic American women had lower
forward (Pf) and reflected (Pb) wave
pressure compared with NHW wom-
en, these observations might suggest
an important role for characteristic
input impedance (as it relates to the
genesis of Pf) and terminal imped-
ance (as it relates to Pb) in modulat-
ing pulsatile hemodynamics in young
women.”" Increased endothelial func-
tion and peripheral vasodilatory ca-
pacity may enhance forward wave
transmission and dispersion into the
periphery while also reducing pres-
sure from wave reflections, contribut-
ing to lower pulse pressure. However,
given the cross-sectional nature of this
study, our findings cannot be used to
infer directionality of associations.

Pulse pressure itself has been
shown to cause endothelial dam-
age and reduce peripheral vascular
reactivity. Elevated pulse pressure
may increase oxidative stress in turn
reducing  NO bioavailability and
increasing ET-1 levels.”” Endothe-
lial damage may subsequently alter
peripheral vascular tone (affecting
vascular wall capacitance, compli-
ance, and resistance),”’ increasing
the magnitude of pressure from wave
reflections and augmenting pulse
pressure. Indeed, manipulating both
NO and ET-1 via blockade of NO
synthase or ET-1 receptors has been
shown to alter pressure from wave

reflections and pulse pressure.*

Study Limitations

An important limitation of our
study was the exclusion of indi-
viduals with a history of CVD. Al-
though there were no differences in
traditional risk factors between our
groups, our results may differ in in-

dividuals with greater prevalence of
traditional risk factors. Presence of
CVD risk factors in childhood and
adolescence increases risk for adult-
hood CVD.¥ Moreover, CVD risk
factors in young adulthood are associ-
ated with a hastening of vascular ag-
ing manifesting as increases in arterial
stiffness and endothelial dysfunction
in middle age.”® A recent study from
Horvath et al suggests that Hispan-
ics in the United States (and women
in general) have lower intrinsic epi-
genetic aging rates.”” Thus, young
Hispanic American women may also
have attenuated vascular aging com-
pared with young NHW women.

Of interest and relevant to this
study, intrinsic epigenetic aging rates
tend to have insignificant associations
with traditional CVD risk factors.”
Acculturation and ethnic differences
in external epigenetic aging rates
(inflammation and cardiometabolic
risk) may change across the lifespan
and alter the trajectory of vascular ag-
ing, offering insight into potentially
greater vascular dysfunction with
advancing age in Hispanic Ameri-
cans.”’ Numerous reasons have been
put forth to explain this Hispanic
Paradox, although most of the hy-
potheses focus on older adults and
none fully explain the paradox.” With
respect to younger adults, several
psycho-social factors may confer vas-
cular resiliency including: familism
(familismo and social support), great-
er social support and lower social
isolation (personalismo), faith/spiri-
tuality, and dispositional optimism;
all of these may act as stress buffers
and protect the vasculature from
heightened allostatic load introduced
by traditional CVD risk factors.®
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There is also heterogeneity in cul-
ture across Hispanics in the United
States with 10 Hispanic subgroups
comprising 92% of the total US
Hispanic  American  population.®
There may be differences in CVD
risk based on Hispanic/Latinx back-
ground.® Owing to the small sample
size of this study, we were not able
to perform sub-group compari-
sons within the Hispanic American
women based on familial ethnic ori-
gin. More research will be needed
to examine mechanisms of ethnic
endothelial

differences in func-

Our findings suggest
that young Hispanic
American women have
lower subclinical CVD
risk compared with NHW

woneri.

tion and pulsatile hemodynamics.

Additional limitations should be
noted. We measured the shear stimu-
lus for FMD as AUC for the first 30 s
following release of occlusion and did
not measure the shear stimulus in its
entirety (ie, AUC time to peak dila-
tion) as is currently recommended.”
It should be noted that only 30 s of
reactive hyperemia shear is needed to
elicit a “maximal” FMD response as
originally shown by Pkye and Tscha-
kovsky” and confirmed by others.”!
We also measured FMD through

497



Ethnicity and Cardiovascular Health in Young Women - Pagan Lassalle et al

90 s post cuff release and not 180 s.
Peak dilation in young, healthy adults
typically occurs within 50-60 s post
cuff release with 100% achieving
maximal dilation within 90 s>' and all
participants herein had peak dilation
occur within this time frame with
subsequent measures demonstrating
return toward baseline values. Thus,
we believe we were able to capture a
good estimate of a maximal dilatory
response in the time frame appraised.

CONCLUSION

American

women may have lower subclini-

Young Hispanic

cal CVD risk compared with young
NHW women as evidenced by
greater peripheral vascular reactiv-
ity and lower central pulsatile hemo-
dynamics. Our findings offer novel
insight into possible physiological
origins of the Hispanic Paradox.
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