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Abstract
Background—African-Americans have a disproportionate burden of hypertension compared to
Caucasians, while data on Hispanics is less well-defined. Mechanisms underlying these
differences are unclear, but could be due in part to ancestral background and vascular function.

Methods and Results—660 African-Americans and 635 Hispanics from the Multi-Ethnic
Study of Atherosclerosis (MESA) with complete data on genetic ancestry, pulse pressure (PP), and
large and small arterial elasticity (LAE, SAE) were studied. LAE and SAE were obtained using
the HDI PulseWave CR-2000 Research CardioVascular Profiling Instrument. Among African-
Americans higher European ancestry was marginally associated with higher LAE (p=0.05) and
lower PP (p=0.05) among African-Americans; results for LAE were attenuated after adjustment
for potential mediators (p=0.30). Ancestry was not associated with SAE in African-Americans.
Among Hispanics, higher Native American ancestry was associated with higher SAE (p=0.0006);
higher African ancestry was marginally associated with lower SAE (p=0.07). Ancestry was not
significantly associated with LAE or PP in Hispanics.

Conclusions—Among African-Americans, higher European ancestry may be associated with
less large artery damage as measured by LAE and PP, although these associations warrant further
study. Among Hispanics, ancestry is strongly associated with SAE. Future studies should consider
information on genetic ancestry when studying hypertension burden in race/ethnic minorities,
particularly among Hispanics.
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Introduction
African-Americans have a disproportionate burden of hypertension when compared to
Caucasians in the United States(1). In addition, control of hypertension may be more
difficult to attain among Blacks and may require more medications(1). Data on the burden of
hypertension among Hispanics is less clear. Among Mexican-Americans in National Health
and Nutrition Examination Survey (NHANES), the prevalence of hypertension is similar
compared to whites, but lower when compared to African-Americans(1). However,
prevalence of hypertension varies by Hispanic country of origin, with Puerto Ricans and
Dominicans having higher rates of hypertension than Mexicans-Americans(2). The
mechanisms for these observed differences are unclear.

One possible factor to explain differences in rates of hypertension and hypertension control
is differences in vascular function. For example, increased arterial stiffness and reduced
arterial elasticity may limit the ability of arteries to withstand distending pressures.
Increased arterial stiffness has been associated with mortality and cardiovascular events in
healthy participants(3–6) as well as in subjects with diabetes(7), hypertension(8,9), and end
stage renal disease(10,11). A recent meta-analysis of arterial stiffness showed significant
associations with mortality, cardiovascular mortality, and total cardiovascular events in both
high and low risk groups(12). Reduced small and large arterial elasticity also predicts the
incidence of hypertension(13). Recent data suggest that African Americans may have
increased arterial stiffness and decreased arterial elasticity as compared to whites(14–17). In
the Multi-Ethnic Study of Atherosclerosis (MESA), African-Americans and Hispanics had
significantly lower small artery elasticity (SAE) as compared to Caucasians or Chinese(15).
In general, little is known about arterial elasticity in the Hispanic population or Hispanic
subgroups compared with other racial/ethnic groups. In addition, it is unknown whether
genetic ancestry may relate to differences in subclinical vascular dysfunction in either
African-Americans or Hispanics.

Whether possible differences in vascular function by race/ethnicity may have a genetic
component is unclear. Complex vascular phenotypes such as measures of arterial elasticity
are likely associated with multiple genetic and environmental factors and their interactions.
Assessing associations of self reported race/ethnicity with complex phenotypes is often
complicated due to the heterogeneity within racial/ethnic groups(18,19). Genetic admixture
provides a way to understand potential associations between genetic background due to a
common ancestry and complex phenotypes such as vascular function. African-Americans
are primarily a mixture of European and African ancestry, while Hispanics are generally a
mixture of European, African, and Native American ancestral backgrounds. These admixed
populations can be utilized to determine whether there is an association between ancestry
and phenotypes such as the arterial elasticity measures, and may ultimately lead to
identification of important differences in risk as well as clues to causal genetic loci(20,21).
Moreover, it can lead to the study of mediators in the association of genetic ancestry and
complex phenotypes.

Thus, we designed this study to examine the association of genetic ancestry with subclinical
vascular disease (small and large arterial elasticity, and pulse pressure) among African-
Americans and Hispanics from MESA. We also examined potential mediators of these
associations. We hypothesized that higher European ancestry would be associated with
higher elasticity and lower pulse pressure among African Americans and Hispanics. We
further hypothesized that these associations of genetic ancestry and arterial elasticity
differed by country of origin among Hispanics.
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Methods
Participants

MESA participants were recruited from six field sites in the United States – Forsyth County,
NC (Wake Forest), Northern Manhattan/Bronx, NY (Columbia), Baltimore/Baltimore
County, MD (Johns Hopkins), St. Paul, MN (University of Minnesota), Chicago, IL
(Northwestern), and Los Angeles County, CA (UCLA). Details of recruitment have been
previously published(22). Briefly, MESA recruited 6,814 men and women ages 45 to 84
years free of cardiovascular disease. The cohort was 53% women with a racial/ethnic
composition of approximately 38% white, 28% African American, 23% Hispanic and 11%
Asian, primarily of Chinese descent. The MESA was approved by the Institutional Review
Board of all participating field sites and reading centers and participants gave informed
consent for participation and use of DNA specimens.

A subsample of 2847 MESA participants was selected for a candidate gene study from
participants who gave informed consent for DNA extraction. Overall, the candidate gene
study included 712 African American, 705 Hispanic, 718 Chinese, and 712 Caucasian
participants and approximately equal numbers of men and women. For the current study,
660 African-Americans with information on genetic ancestry and vascular function
measures were used. In addition, 635 Hispanics who had information available on genetic
ancestry, vascular function, and country of origin, and were of Mexican (n=404), Dominican
(n=89), Puerto Rican (n=87), South American or Central American descent (n=55)
comprised the sample. Cuban Americans were excluded from all analyses due to small
numbers (n=25).

Genetic ancestry and Country of Origin
To obtain individual genetic ancestry estimates and to determine the appropriate number of
ancestral populations (K) for African Americans and Hispanics, STRUCTURE V2.2 was
used, which employs a Bayesian Markov Chain Monte Carlo approach(23). A panel of 199
ancestry informative markers was used in ancestry estimation, 96 which were informative
for differences in European, African, and Chinese descent, and 103 which were informative
for differences in Hispanic ancestry. Pseudo-ancestral population genotype data was
obtained from HapMap (60 Yoruban Nigerians, 60 Centre d’Etude du Polymorphisme
Humain (CEPH)) and previous genotype data collected on 345 participants from Native
American populations(19,24). For Hispanics, 3 populations were deemed adequate, and for
African-Americans 2 populations were deemed adequate. Further details of ancestry
estimation and the ancestry informative marker panel have been published elsewhere(25,26),
and details of how percent ancestry estimates are modeled can be found in the statistical
analysis section below.

Country of origin was obtained via self-report and participants categorized into Mexican,
Dominican, Puerto Rican and Other Hispanic groups. Central Americans have been found to
most resemble Mexicans(26), so these groups were categorized together. The Other
Hispanic group included participants from South American countries.

Measurement of Arterial Elasticity
For large artery elasticity (LAE) and small artery elasticity (SAE), the HDI PulseWave
CR-2000 Research CardioVascular Profiling Instrument (Eagan, MN, USA) was used to
acquire and analyze pulse waveforms from the radial artery. This method derives from
pressure fluctuations measures of changes in the pool of large arteries and of the pool of
small arteries and their ability to withstand distending pressures throughout the cardiac
cycle, by analyzing the diastolic pulse contour, and calculating an index using a Windkessel
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model, which is a solution to a 3rd order differential equation. Briefly, this model divides
total systemic arterial compliance into large artery (capacitive) or small artery (oscillatory)
compliances and then incorporates other parameters (age, heart rate, ejection time, weight
and height) to estimate the systemic vascular resistance to form the elasticity indices. These
measures have been compared to invasive methods in specific larger arteries, with high
degrees of correlation(27).

Pulse pressure was assessed as the difference between systolic and diastolic blood pressures.
A large pulse pressure can indicate loss of elasticity in the large arteries. During each
examination, three blood pressure measurements were obtained five minutes apart in the
seated position using an automated oscillometric sphygmomanometer (Dinamap). The mean
of the second two measurements was used for analysis. The pulse pressure so derived was
highly correlated (r>0.95) with the pulse pressure derived concurrently with measurement
using the HDI device.

Covariates
Smoking and alcohol use were categorized into current versus never/former. Education was
categorized as ≥ college education versus < college education and income was represented
as ≥ $40,000 versus <$40,000. Height was measured by a stadiometer to the nearest 0.1 of a
centimeter. Weight was measured to the nearest kilogram using a platform balance scale.
Body mass index (BMI) was calculated as weight in kilograms per height in meters squared.
Waist circumference was measured using a Gulick II anthropometric tape and was rounded
to the nearest centimeter. Estimated glomerular filtration rate (eGFR) was calculated(28)
using the equation 186*creatinine−1.154*age−0.203*0.742(if female)*1.21(if African-
American). Prevalent diabetes was defined as fasting glucose ≥126 mg/dL, or use of insulin/
oral diabetes medications. Systolic and diastolic blood pressures were determined by
averaging the last two of three measurements taken with the Dinamap automated blood
pressure device (GE Healthcare). Use of anti-hypertensive medications was ascertained via
medication inventory. Heart rate was also measured with the Dinamap automated blood
pressure device. Plasma HDL-cholesterol, plasma triglycerides, creatinine, and fasting
plasma glucose were measured using standardized methods at a central laboratory after a 12
hour fast. LDL-cholesterol was calculated using the Friedewald formula(29).

Statistical Analysis
Baseline characteristics were compared between African-Americans and Hispanics using
chi-square test, t-test, or Wilcoxon test as appropriate. Generalized additive models (GAMs)
were used to construct splines in order to determine the most appropriate form for the
associations of interest. SAE and LAE were not normally distributed and thus were natural
log transformed. Percent genetic ancestry measures were divided by their standard
deviations in order to facilitate comparisons. Multivariable linear regression was used to
examine the association of percent genetic ancestry with SAE, LAE and PP. When natural
log transforming the outcome variable in a linear regression, the transformation (eβ−1)*100
can be used for the beta coefficients for ease of interpretation. Thus, the beta coefficients
from the LAE and SAE models were transformed, and this transformed beta coefficient can
be interpreted as the percent higher or lower arterial elasticity measures per standard
deviation higher ancestry. The association of percent European ancestry (per standard
deviation) with SAE, LAE, and pulse pressure were examined within African-Americans;
associations of percent European, African, and Native American ancestry per standard
deviation with these arterial elasticity measures were assessed similarly among Hispanics,
both overall and by country of origin. We studied associations by country of origin because
Hispanics have been shown to differ in genetic ancestry and cardiovascular risk profile(30).
In order to assess potential confounding and mediation effects, a staged modeling approach
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was used, first adjusting models for potential confounders then followed by potential
mediators in the final stage. In model 1, we adjusted for age, gender, height and heart rate,
model 2 adjusted additionally for income and education, model 3 additionally adjusted for
waist, BMI, current smoking, lipids, and diabetes, and model 4 adjusted additionally for
anti-hypertensive medications, systolic blood pressure, and eGFR. Of note, pulse pressure
models did not adjust for systolic blood pressure, height, or heart rate. Additionally, the
association of country of origin among Hispanics with SAE, LAE and pulse pressure was
examined, adjusting for age and gender.

Results
Study Participants

In the overall sample including both African-Americans and Hispanics, mean age was 62 ±
10 years, mean eGFR was 77 ± 18 ml/min/1.73m2, with 49% having hypertension, and 17%
having diabetes. African-Americans and Hispanics in this sample did not differ by age,
gender, diabetes or heart rate, but did differ on other major cardiovascular risk factors
including hypertension and kidney function (Table 1). Mean ± SD European ancestry in
African-Americans was 24% ± 15%. Among Hispanics overall, mean ± SD European
ancestry was 53% ± 16%, African ancestry was 15% ± 18%, and Native American ancestry
was 32% ± 17%. Ancestral proportions varied by country of origin (p <0.001). Mean ± SD
for Native American ancestry was 41% ± 13%, 12% ± 5%, 16% ± 8%, and 32% ± 20% for
Mexican, Dominican, Puerto Rican and Other Hispanic groups, respectively. For African
ancestry, Mean ± SD were 7% ± 4%, 39% ± 21%, 23% ± 16%, and 13% ± 19%, and for
European ancestry mean ± SD were 51% ± 13%, 49% ± 19%, 61% ± 15%, and 55% ± 22%
for Mexican, Dominican, Puerto Rican, and Other Hispanic groups, respectively.

Genetic Ancestry and Arterial Elasticity
Median (interquartile range) for SAE was 3.62 (2.31, 5.33) for African-Americans and 3.71
(2.39, 6.00) for Hispanics, p=0.15 (Table 1). Median (interquartile range) for LAE for
African-Americans was 12.7(9.8, 16.3), and for Hispanics was 12.3 (9.2, 16.0), p=0.06
(Table 1). Splines indicated that ancestry was approximately linearly related to ln(LAE) and
ln(SAE) among both African-Americans and Hispanics (data not shown).

Among African Americans, higher European ancestry was marginally associated with higher
LAE (Table 2). However, adjustment for potential mediators, including anti-hypertensive
medication use, systolic blood pressure and eGFR further attenuated this association.
Among African Americans, European ancestry was not significantly associated with SAE.

Among Hispanics overall, higher Native American ancestry was significantly associated
with higher SAE. Adjustment for potential mediators did not attenuate this association
(Table 3). Interestingly, higher African ancestry was associated with a lower SAE among
Hispanics. This association was modestly attenuated and was no longer significant (p=0.07)
after the final stage of adjustment for anti-hypertensive medication use, systolic blood
pressure, and eGFR (Table 3). European ancestry was not significantly associated with SAE
among Hispanics. Ancestral background was not associated with LAE among Hispanics
(Table 3).

Most interestingly, we found that SAE differed by country of origin among Hispanics
(p=0.003), with adjusted geometric mean (adjusted for age, gender, and height) SAE highest
for Mexicans (3.92, 95% CI (3.74, 4.11)), and lowest for Dominicans (3.24, 95% CI (2.93,
3.58)); for Puerto Ricans adjusted mean SAE was 3.86 (95% CI (3.48, 4.27)), and for the
Other Hispanics group it was 3.42 (95% CI (3.01, 3.89)), after adjustment for gender, age,
height, and heart rate. LAE did not vary by country of origin (p=0.87).
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The association between genetic ancestry and arterial elasticity varied slightly by country of
origin (Figure 1). Higher Native American ancestry was significantly associated with higher
SAE for Mexicans (7.6%, 95% CI (4.3%, 10.9%), p<0.001), Dominicans (6.1%, 95% CI
(0.3%, 12.4%), p=0.04), and Puerto Ricans (9.8%, 95% CI (3.8%, 16.3%), p=0.001);
however, this association was not significant among the Other Hispanic group (6.2%, 95%
CI (−1.1%, 14.1%), p=0.10) (Figure 1). African or European ancestry was not significantly
associated with SAE within any country of origin. Native American, African or European
ancestries were not associated with LAE within any Hispanic country of origin (data not
shown).

Genetic Ancestry and Pulse Pressure
Mean pulse pressure for African-Americans was 60.1±14.4 mmHg and for Hispanics was
59.5 ± 14.2 mmHg, p=0.51 (Table 1). Splines indicated that ancestry was approximately
linearly related to pulse pressure among both African-Americans and Hispanics (data not
shown).

Among African-Americans, each SD higher European ancestry was associated with a 1.31
mmHg lower pulse pressure (95% CI (−2.38, −0.23), p=0.02). This association was
somewhat attenuated by adjustment for potential mediators, including anti-hypertensive
medications and eGFR, and was of borderline significance, p=0.06 (Table 4). In contrast to
findings among African Americans, genetic ancestry did not appear to be significantly
associated with pulse pressure among Hispanics; however, eGFR and anti-hypertensive
medication use did appear to somewhat mediate the association between African ancestry
and pulse pressure (p=0.01) as well as the association between Native American ancestry
and pulse pressure (p=0.07) in the final stage of adjustment (Table 4). Pulse pressure did not
differ by country of origin for Hispanics (p=0.85). Native American, African or European
ancestries were not associated with pulse pressure within any Hispanic country of origin
(data not shown). Results were not materially changed for any model when adjusting for
separate classes of medications (beta blockers, diuretics, calcium channel blockers, and
angiotensin-converting enzyme (ACE) inhibitors/angiotensin II receptor blockers (ARB))
instead of any anti-hypertensive medication use overall.

Discussion
In this study of African Americans and Hispanic middle aged adults free of cardiovascular
disease, we found that genetic ancestry was associated with measures of vascular function
and these associations vary by ethnic group and vessel caliber. In particular, we found that
higher European ancestry was marginally associated with lower pulse pressure among
African Americans. Higher European ancestry was marginally associated with higher large
arterial elasticity; however, this association was attenuated after adjustment for mediators.
Among Hispanics, higher Native American ancestry was significantly associated with higher
small arterial elasticity, both overall and in Hispanic subgroups. These results require further
study and confirmation for both groups.

Our results in African Americans are in accordance with prior literature suggesting that in
general African Americans may have increased arterial stiffness and decreased arterial
elasticity compared with Caucasians(14–17). It should, however, be noted that pulse wave
velocity and small and large artery elasticity are different measures of arterial compliance
and may provide different information. Our results expand on these findings by highlighting
the heterogeneity within the African Americans and suggest that higher European ancestry
may be associated with lower burden of decreased large artery elasticity. These findings are
important because measures of arterial elasticity or stiffness have been shown to be
independent predictors of mortality and cardiovascular events(3,5–12,31). Moreover, the
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fact that the associations between ancestry and elasticity appear to be mediated by
hypertension is in accordance to our prior study showing that levels of large arterial
elasticity predict incident hypertension among healthy subjects(13). Our findings of an
association between European ancestry and large artery elasticity among African Americans
may suggest that there may be a genetic predisposition to vascular dysfunction among
African-Americans. However, other factors such as socio-economic status and the
interaction of genes with these factors also likely play a significant role. Future studies
should investigate whether these associations may help explain the higher rates of
hypertension and lower blood pressure control among African Americans compared with
Caucasians.

Our findings that higher Native American ancestry was associated with higher SAE while
African ancestry was associated with lower SAE are noteworthy. Hispanics are a
heterogeneous group and their risk for hypertension and its sequalae are likely to differ by
country of origin(1). This particular finding may explain why Hispanics of Mexican origin
have lower hypertension rates compared to the other Hispanic subgroups that have lower
Native American ancestry but higher African ancestry. Hispanics also have increasing
burden of cardiovascular disease(1), and it is possible these findings represent the known
association of particular risk factors for CVD (i.e. obesity, diabetes) among Hispanics rather
than arterial elasticity.

The significant association of genetic ancestry with arterial elasticity in this study is
supported by several studies and reviews of genetic variants associated with measures of
vascular dysfunction(32–50), including variants in the angiotensinogen, beta-adrenergic
receptor, and advanced glycation endproducts receptor genes, as well as several genes
involved in cardiac function and structure; however, these studies were in participants of
European descent. Our study suggests that there is genetic heterogeneity among both
Hispanics and African-Americans, and that this heterogeneity is important in determining
measures of vascular dysfunction. It also suggests that there are underlying genetic factors
that are important to vascular dysfunction for these groups. However, our findings must be
interpreted with caution because an association of ancestry and complex phenotypes such as
arterial elasticity may also be explained by environmental differences or gene-environment
interactions, i.e. sodium intake plus genetic predisposition to salt-sensitive hypertension.

Our study has a number of strengths, but also some limitations to note. It is the first report
associations of ancestry with measures of arterial elasticity among African-Americans and
Hispanics, and to investigate differences in Hispanics by country of origin. MESA has a
group of well-characterized African-Americans and Hispanics with no known
cardiovascular disease at the baseline examination. In this study, ancestry is well-
characterized due to use of pseudo-ancestral groups which helps to provide unbiased
estimates of ancestry(51), and adequate marker panel for both African-Americans and
Hispanics. Furthermore, the measures of vascular function have been validated and been
compared to invasive methods in specific larger arteries with high degrees of
correlation(27). Since this is an observational study, unknown confounders or residual
confounding could be present. Our study is also limited by using measures of blood pressure
from the Dinamap PRO-100 device which may have lower accuracy compared to blood
pressure measurement by a trained technician with a manual sphygmomanometer. However,
MESA measured blood pressure three times and we used the average of the last two
measures. Measures of blood pressure in MESA have consistently been associated with
adverse outcomes and other traditional cardiovascular risk factors. Country of origin is by
self-report so misclassification could have occurred. Due to small numbers of some Hispanic
subgroups or some Hispanic subgroups not being present in MESA, we were restricted to
using Mexican, Dominican, Puerto Rican, and Other Hispanic (South American) as our
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classifications. Finally, it is possible that the genetic ancestry in this study is not
representative of ancestry in the US, as we do not know to what extent those of mixed
ancestral background would or would not be inclined to participate.

In summary, we found that European ancestry was significantly associated with lower LAE
and higher pulse pressure among African-Americans. Moreover, we found that SAE differed
by country of origin among Hispanics, and that Native American ancestry was an important
determinant of SAE both overall and by country of origin. These findings have important
implications for genetic and epidemiologic studies which include racial/ethnic groups of
mixed ancestral background, namely that studies should account for differences even within
ethnic group. These findings also indicate that SAE, LAE and pulse pressure may be good
traits for admixture mapping which capitalizes on traits that differ by admixed groups to find
significant genetic variants for that trait. Further study is needed to elucidate genetic variants
for vascular dysfunction, and whether or not they differ by racial/ethnic group, either
through genetic association or admixture mapping studies. Future studies should also focus
on potential gene-environment interactions which may be additionally important in
describing differences in vascular dysfunction.
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Figure 1. Association of European, Native American, and African ancestry with small artery
elasticity by country of origin among Hispanics*
*Per country of origin-specific standard deviation increase in European, Native American,
or African ancestry in models adjusted for age, gender, education, income, current smoking,
body mass index, waist circumference, height, heart rate, prevalent diabetes, anti-
hypertensive medication use, estimated glomerular filtration rate, systolic blood pressure,
HDL cholesterol, LDL cholesterol, and triglycerides
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Table 1

Baseline characteristics of MESA candidate gene study Hispanic and African-American participants with
available vascular function measures*

Characteristic African-American (n=660) Hispanic (n=635) P Value†

Age, years 61.8±9.7 61.3±10.1 0.38

Male Gender 300 (45.5) 296 (46.6) 0.64

Income ≥$40,000 305 (46.2) 160 (25.2) <0.001

Education ≥High School 323 (48.9) 136 (21.4) <0.001

Hypertension 370 (56.1) 267 (42.1) <0.001

Hypertension Medication Use 307 (46.4) 187 (29.5) <0.001

Diabetes 112 (17.0) 111 (17.5) 0.80

Current Smoking 127 (19.2) 93 (14.7) 0.02

Height, cm 168.5±9.5 161.3±9.2 <0.001

Heart Rate, beats per minute 62.9±10.1 63.2±9.2 0.60

eGFR, ml/min/1.73m2 85.8±19.3 82.5±18.1 <0.001

LDL cholesterol, mg/dL 116.1±32.3 120.0±32.9 0.04

HDL cholesterol, mg/dL 52.6±15.4 47.2±12.2 <0.001

Triglycerides, mg/dL 91.0 (67.0, 123.0) 137.0 (101.0, 188.0) <0.001

Fasting glucose, mg/dL 100.0±32.8 103.9±40.5 0.06

Body Mass Index, kg/m2 30.2±5.7 29.6±5.1 0.05

Waist circumference, cm 101.1±14.5 100.3±12.9 0.36

Systolic Blood Pressure, mmHg 129.3±20.9 125.9±21.5 0.005

Diastolic Blood Pressure, mmHg 73.9±9.9 71.3±10.3 <0.001

Pulse Pressure, mmHg 60.1±14.4 59.5±14.2 0.51

Large Artery Elasticity, ml/mmHgx10 12.7 (9.8, 16.3) 12.3 (9.2, 16.0) 0.06

Small Artery Elasticity, ml/mmHgx100 3.62 (2.31, 5.33) 3.71 (2.39, 6.00) 0.15

*
Mean ± SD for continuous variables, and n (%) are presented for dichotomous variables

†
P-values by t-test, Wilcoxon or chi-square test as appropriate
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Table 2

Association of European ancestry (per standard deviation higher) with arterial elasticity among African-
Americans*

Small Arterial Elasticity
P Value

Large Arterial Elasticity
P Value

Percent (95% CI) Percent (95% CI)

Age, gender, height, heart rate 2.32 (−1.51, 6.30) 0.24 2.69 (0.02, 5.43) 0.05

 +Income, education 1.76 (−2.18, 5.85) 0.39 2.72 (−0.04, 5.56) 0.05

 +Smoking, BMI, waist, lipids, diabetes 2.66 (−1.20, 6.66) 0.18 2.78 (−0.01, 5.64) 0.05

 +HTN medications, systolic BP, eGFR 0.44 (−3.14, 4.15) 0.81 1.39 (−1.22, 4.07) 0.30

*
Standard deviation is 15%
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Table 3

Association of percent ancestry (per standard deviation higher) with arterial elasticity among Hispanics*

Small Arterial Elasticity
P Value

Large Arterial Elasticity
P Value

Percent (95% CI) Percent (95% CI)

European Ancestry

 Age, gender, height, heart rate −2.05 (−5.73, 1.78) 0.29 −0.45 (−2.74, 1.89) 0.70

  +Income, education −2.25 (−5.96, 1.61) 0.25 −0.27 (−2.60, 2.11) 0.82

  +Smoking, BMI, waist, lipids, diabetes −1.62 (−5.40, 2.31) 0.41 −0.42 (−2.79, 2.01) 0.73

  +HTN medications, systolic BP, eGFR −2.96 (−6.52, 0.74) 0.12 −1.67 (−3.84, 0.55) 0.14

Native American Ancestry

 Age, gender, height, heart rate 6.87 (2.84, 11.06) 0.0007 −0.44 (−2.76, 1.93) 0.71

  +Income, education 7.22 (3.12, 11.48) 0.0005 −1.03 (−3.37, 1.38) 0.40

  +Smoking, BMI, waist, lipids, diabetes 6.78 (2.56, 11.18) 0.0015 −1.23 (−3.67, 1.27) 0.33

  +HTN medications, systolic BP, eGFR 7.12 (3.03, 11.37) 0.0006 −1.01 (−3.30, 1.34) 0.40

African Ancestry

 Age, gender, height, heart rate −4.36 (−7.96, −0.61) 0.02 0.83 (−1.50, 3.22) 0.49

  +Income, education −4.40 (−8.03, −0.63) 0.02 1.22 (−1.15, 3.65) 0.32

  +Smoking, BMI, waist, lipids, diabetes −4.47 (−8.21, −0.59) 0.02 1.56 (−0.91, 4.09) 0.22

  +HTN medications, systolic BP, eGFR −3.48 (−7.12, 0.31) 0.07 2.56 (0.24, 4.94) 0.03

*
Per country of origin-specific standard deviation increase in ancestry

J Am Soc Hypertens. Author manuscript; available in PMC 2012 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wassel et al. Page 16

Table 4

Association of percent ancestry (per standard deviation higher) with pulse pressure among African-Americans
and Hispanics*

African-American Pulse
Pressure Beta (95% CI) P Value

Hispanic Pulse Pressure Beta
(95% CI) P Value

European Ancestry

 Age, gender, heart rate −1.46 (−2.52, −0.40) 0.007 0.23 (−0.72, 1.17) 0.64

  +Income, education −1.31 (−2.37, −0.25) 0.02 0.22 (−0.74, 1.17) 0.66

  +Smoking, BMI, waist, lipids, diabetes −1.25 (−2.32, −0.17) 0.02 0.37 (−0.60, 1.34) 0.45

  +HTN medications, eGFR −1.02 (−2.09, −0.05) 0.06 0.40 (−0.55, 1.34) 0.41

Native American Ancestry

 Age, gender, heart rate -- -- 0.55 (−0.40, 1.49) 0.26

  +Income, education -- -- 0.57 (−0.38, 1.52) 0.24

  +Smoking, BMI, waist, lipids, diabetes -- -- 0.49 (−0.49, 1.48) 0.33

  +HTN medications, eGFR -- -- 0.92 (−0.06, 1.89) 0.07

African Ancestry

 Age, gender, heart rate -- -- −0.73 (−1.67, 0.21) 0.13

  +Income, education -- -- −0.74 (−1.68, 0.21) 0.13

  +Smoking, BMI, waist, lipids, diabetes -- -- −0.80 (−1.78, 0.17) 0.11

  +HTN medications, eGFR -- -- −1.24 (−2.20, −0.27) 0.01

*
Standard deviation is 15% for African-Americans; per country of origin-specific standard deviation increase in ancestry for Hispanics
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