
UCLA
UCLA Previously Published Works

Title

Age, Race and Cardiovascular Outcomes in African American Veterans.

Permalink

https://escholarship.org/uc/item/6x86x791

Journal

Ethnicity & Disease, 26(3)

ISSN

1049-510X

Authors

Norris, Keith C
Mensah, George A
Boulware, L Ebony
et al.

Publication Date

2016

DOI

10.18865/ed.26.3.305
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6x86x791
https://escholarship.org/uc/item/6x86x791#author
https://escholarship.org
http://www.cdlib.org/


Ethnicity & Disease, Volume 26, Number 3, Summer 2016 305

Original Report:

Health Inequities in

Hypertension and 

Related Organ Damage

Introduction

	 African Americans represent 
more than 13% of the US popula-
tion, accounting for more than 41 
million individuals.1 African Ameri-
cans suffer from higher rates of in-
fant mortality and low birth weight,2 
higher incidence of maternal com-
plications during pregnancy,3 higher 
prevalence of asthma,4 uncontrolled 
hypertension,5 and higher cardio-
vascular mortality rates.6 In fact, 
compared with Whites, African 
Americans have an approximately 
20% higher age-adjusted all-cause 
mortality rate and 30% higher CVD 
mortality rate.7 These poor outcomes 
for African Americans have been at-

tributed, in part, to the substantial 
socioeconomic disadvantage and 
residential segregation with resultant 
lower quality educational systems 
and lower health-literacy, decreased 
disease-awareness, suboptimal access 
to health care, and overt or latent 
discrimination in receiving recom-
mended health care interventions.8 
	 Notwithstanding the validity and 
importance of these factors, the un-
derlying causes for differences in the 
health outcomes of African Ameri-
cans are likely much more complex, 
and are affected not only by socio-
economic factors, but also by genetic 
differences between individuals of 
African and European ancestry.9 A 
notable example for this is chronic 
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Methods: We examined age stratified 
all-cause mortality, and incident coronary 
heart disease (CHD) and ischemic stroke in 
3,072,966 patients (547,441 African Ameri-
can and 2,525,525 White) with an esti-
mated glomerular filtration rate (eGFR)>60 
mL/min/1.73m2 receiving care from the US 
Veterans Health Administration. Outcomes 
were examined in Cox models adjusted 
for demographics, comorbidities, kidney 
function, blood pressure, socioeconomics 
and indicators of the quality of health care 
delivery.

Results: African Americans had an overall 
30% lower all-cause mortality (P<.001) 
and 29% lower incidence of CHD (P<.001) 
and higher incidence of ischemic stroke 
(aHR, 95%CI: 1.16, 1.13-1.18, P<.001). 
The lower rates of mortality and CHD were 
strongest in younger African Americans and 
attenuated across patients aged ≥70 years. 
Stroke rates did not differ by race in persons 
aged <70 years.

Conclusions: Among patients with normal 
eGFR and receiving care in the Veterans 
Health Administration, younger African 
Americans had lower all-cause mortality 
and incidence of CHD and similar rates 

of stroke, independent of demographic, 
comorbidity and socioeconomic differences. 
The lower all-cause mortality persisted 
but attenuated with increasing age and 
the lower incidence of CHD ended at 
aged ≥80 years. The higher incidence of 
ischemic stroke in African Americans was 
driven by increasing risk in patients aged 
≥70 years suggesting that the improved 
cardiovascular outcomes were most dra-
matic for younger African Americans. Ethn 
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kidney disease (CKD) and end stage 
renal disease (ESRD), the incidence 
and prevalence of which are dispro-
portionately higher in African Ameri-
cans due in part to recently described 
genetic mutations in individuals of 
African ancestry,10,11 which may also 
impact CV disease.12 Paradoxically, 
African Americans with advanced 
CKD and ESRD have lower mortal-
ity rates than their White peers.13-15 
This finding varies across age groups 
with younger African Americans on 
dialysis not having a survival advan-

CKD or ESRD in the US Veterans 
Health Administration (VHA), a 
more egalitarian health care system 
than other US health care systems, 
had similar or better all-cause mor-
tality and CV event rates compared 
with Whites.19 We hypothesized 
that the improved all-cause mortal-
ity and CV event rates in the same 
cohort of African Americans with-
out advanced CKD or ESRD in the 
VHA would exist regardless of age. 

Methods

Study Design and Participants
	 We used data from a historic 
cohort study (Racial and Cardio-
vascular Risk Factor Anomalies in 
CKD, RCAV) examining risk fac-
tors in patients with serum creati-
nine measurements performed dur-
ing October 1, 2004-September 
30, 2006.20,21 The RCAV cohort 
included 3,582,478 patients with 
eGFR >60 mL/min/1.73m2, calcu-
lated by the Chronic Kidney Dis-
ease Epidemiology Collaboration 
(CKD-EPI) Equation.22 We exclud-
ed 509,512 patients with race other 
than African American or White. 
Race was determined from VA de-
mographic data from Medicare.19 
Our final analytic sample consisted 
of 3,072,966 patients (547,441 
African American and 2,525,525 
White) as previously reported.19 

Sociodemographic 
Characteristics, Comorbidities, 
Medication Use and 
Laboratory Variables 
	 Sociodemographics, comor-
bid conditions, medication use 

and laboratory characteristics were 
obtained and reported as previ-
ously described.19 Briefly, socio-
demographics were obtained from 
various national VA research data 
files, and comorbidities and clini-
cal events from the VA Inpatient 
and Outpatient Medical SAS Da-
tasets using International Clas-
sification of Diseases, Ninth Re-
vision (ICD-9) diagnostic and 
procedure codes and Current Pro-
cedural Terminology (CPT) codes.19 

Outcomes
	 Major outcomes included all-
cause mortality, incident CHD and 
incident ischemic stroke, stratified 
by age. Deaths were ascertained from 
the VA Vital Status Files, and inci-
dent CHD was the composite of a 
first occurrence of an ICD9 or CPT 
code for acute myocardial infarction 
(MI), percutaneous coronary inter-
vention (PCI) or coronary artery by-
pass graft (CABG) following Octo-
ber 1, 2006 in patients without such 
diagnoses prior to this date.19 Inci-
dent ischemic stroke was defined 
as the first occurrence of an ICD9 
code for ischemic stroke following 
October 1, 2006 in patients without 
such diagnosis prior to this date.19 

Statistical Analyses
	 Data were expressed as means 
(standard deviations), medians (in-
terquartile ranges) and proportions. 
Baseline characteristics were com-
pared using t-tests, non-parametric 
tests and chi-square tests, as appro-
priate. Due to the large sample size, 
most variables differed at P<.001; 
hence, the significance of differences 
was based on clinically meaningful 

We hypothesized that 
the improved all-cause 

mortality and CV event 
rates in the same cohort 
of African Americans 

without CKD or ESRD 
in the VHA would exist 

regardless of age. 

tage.16,17 The findings of age-related 
differences in mortality have been 
noted in the non-dialysis population 
as well with younger Black men (aged 
35 to 44 years) in the Multiple Risk 
Factor Intervention Trial (MRFIT) 
who had worse outcomes (adjusted 
HR for death 1.36) than their White 
peers, compared with their older col-
leagues aged 45 to 57 years who only 
had a 14% higher adjusted HR for 
death than their White peers of simi-
lar age.18 We previously reported that 
African Americans without advanced 
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differences. Patients were followed 
from date of cohort entry, which 
was defined as the date of the first 
eGFR >60 mL/min/1.73m2 during 
October 1, 2004-September 30, 
2006, until death or were censored 
at the date of the last health care 
or administrative VA encounter.19  
	 The association of African Amer-
ican race with the outcomes of in-
terest was examined in Cox models 
with incremental adjustment for 
various effect mediators: Model 1: 
unadjusted, Model 2: adjusted for 
age, sex and baseline eGFR; Model 
3: adjusted for Model 2 variables 
plus prevalent comorbidities (dia-
betes mellitus, hypertension, CHD, 
congestive heart failure, cerebro-
vascular disease, peripheral vascular 
disease, chronic lung disease, peptic 
ulcer disease, hemiplegia, liver dis-
ease, dementia, rheumatic disease, 
malignancy, HIV/AIDS and depres-

sion); Model 4: adjusted for Model 
3 variables plus baseline BMI, SBP 
and DBP; Model 5: adjusted for 
Model 4 variables plus mean per 
capita income, marital status, ser-
vice connectedness, and use of ACEI 
and statins, and receipt of influ-
enza vaccination(s) throughout the 
follow-up period. For age stratifed 
analyses, we used the fully adjusted 
model 5 as well as housing stress, low 
education, low employment, and 
persistent poverty using 2004 county 
typology codes based on the patient’s 
residential address (Area Health Re-
sources Files, http://ahrf.hrsa.gov/).19 
	 Statistical analyses were per-
formed using STATA MP version 
12 (STATA Corporation, College 
Station, TX). The study protocol 
was approved by the Research and 
Development Committees at the 
Memphis VA Medical Center and 
Long Beach VA Medical Center.

Results

	 The mean ± SD age of the co-
hort at baseline was 59.9 ± 13.4 
years, 93.6% were men, and the 
mean baseline eGFR was 84.0 ± 
15.7 mL/min/1.73m2. Baseline 
characteristics are shown in Table 
1. African American patients were 
younger, more likely to be female, 
to be service connected, and had 
higher systolic and diastolic blood 
pressure, and a lower mean income. 
They were less likely to be married 
(data not shown). The use of ACEI/
ARB (53%) and measurement of 
blood cholesterol (93%) did not dif-
fer by race. African Americans were 
slightly less likely to use  statins or 
receive an influenza vaccination. 

Mortality
	 A total of 638,536 patients died 
overall (mortality rate: 30.16/1000 

Table 1.  Baseline characteristics

All, N=3,072,966 Whites, n=2,525,525 (82%) African Americans, n=547,441 (18%)

Age, years 59.9 ± 13.4 61.0 ± 13.9 54.5 ± 13.2
Estimated GFRa 84.0 ± 15.7 82.3 ± 14.4 91.9 ± 18.8
Sex, males 2,876,626 (94) 2,383,874 (94) 492,752 (90)
Hypertension 1,842,120 (60) 1,503,404 (60) 338,716 (62)
DM 735,372 (24) 598,022 (24) 137,350 (25)
CHD 359,848 (12) 321,545 (13) 38,303 (7)
CHF 143,230 (5) 118,970 (5) 24,260 (4)
CVD 194,493 (6) 163,514 (6) 30,979 (6)
Mean annual income 22,496 (11,643-35,000) 24,100 (12,284-37,533) 16,732 (10,044-29,416)
Service-connectedness 1,273,171 (41) 1,009,039 (40) 264,132 (48)
BMI (kg/m2) 29.2 ± 5.8 29.2 ± 5.7 29.0 ± 6.0
SBP (mm Hg) 135.4 ± 19.2 135.2 ± 18.9 136.8 ± 20.5
DBP (mm Hg) 77.2 ± 11.9 76.6 ± 11.6 79.9 ± 12.8
ACEI/ARB use 1,636,622 (53) 1,342,705 (53) 293,917 (54)
Statin use 1,688,623 (55) 1,417,215 (56) 271,408 (50)
Influenza vaccination 2,006,550 (65) 1,672,423 (66) 334,127 (61)
Cholesterol measured 2,866,616 (93) 2,355,044 (93) 511,572 (93)

Data are presented as means ± SD, medians (interquartile ranges) or number (% of total).
ACEI/ARB, angiotensin converting enzyme inhibitors/angiotensin receptop blockers; eGFR, estimated glomerular filtration rate; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; DM, diabetes mellitus; CHD, coronary heart disease; CHF, chronic heart failure; CVD, cerebrovascular disease.
a.GFR=mL/min/1.73m2.
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patient-years [PY], 95% CI: 30.09-
30.24) during a median follow-up 
of 7.9 years. There were 551,208 
deaths in White patients (mortal-
ity rate: 31.87/1000PY, 95%CI: 
31.79-31.96) and 87,328 deaths in 

African American patients (mortality 
rate: 22.53/1000PY, 95%CI: 22.38-
22.68). Compared with Whites, Afri-
can American patients had an overall 
crude all-cause mortality hazard ratio 
(95%CI) of .70 (.69-.71, P<.001) 

(Figure 1). Adjustment for age, sex 
and baseline eGFR resulted in the 
attenuation of the African American 
mortality advantage (hazard ratio, 
95%CI: .99, .98-.99, P<.001), but 
further adjustment for additional co-

Table 2. Multivariable adjusted hazard ratios and 95% confidence intervals of all-cause mortality, incident coronary heart 
disease and incident ischemic stroke  for Black vs White race in four different age groups, adapted from 44

Age, years All-cause mortality Incident coronary heart disease Incident ischemic stroke

<40 .70 (.65-.76) .70 (.59-.84) .99 (.82-1.20)
40-59 .70 (.69-.71) .60 (.58-.62) .95 (.92-.98)
60-79 .81 (.80-.82) .68 (.65-.71) 1.06 (1.02-1.10)
≥80 .80 (.78-.82) 1.05 (.93-1.19) 1.30 (1.17-1.44)

Hazard ratios were adjusted for age, sex, baseline estimated glomerular filtration rate (eGFR), comorbidities, baseline body mass index, systolic and diastolic blood pres-
sures, mean income, marital status, service connectedness, area-level housing stress, low education, low employment, persistent poverty, frequency of Veterans Affairs 
(VA) health care encounters, use of angiotensin-converting enzyme inhibitors/angiotensin receptor blockers and statins, receipt of influenza vaccination(s) [Modle 5], each 
patient’s VA health care center as well as housing stress, low education, low employment, and persistent poverty.
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Figure 1. Hazard ratios for association of African American race with all-cause mortality, incident coronary heart disease (CHD) 
composite (acute MI, CABG and PCI), acute myocardial infarction (acute MI), coronary artery bypass graft (CABG), percutane-
ous coronary intervention (PCI), and incident ischemic stroke in the overall cohort of 3,072,966 veterans. 
Patients with White race served as referent. Model 1: unadjusted, Model 2: adjusted for age, sex, baseline estimated glomerular filtration rate; Model 3: adjusted for Model 
2 variables plus comorbidities; Model 4: adjusted for Model 3 variables plus baseline body mass index, systolic and diastolic blood pressure; Model 5: adjusted for Model 
4 variables plus mean income, marital status, service connectedness, use of angiotensin converting enzyme inhibitors/angiotensin receptor blockers and statins, and receipt 
of influenza vaccination(s).
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variates resulted in a gradual decrease 
in the mortality risk associated with 
African American race (fully adjusted 
HR, 95%CI: .82, .81-.83, P<.001). 
When stratified by age using the fully 
adjusted model including commu-
nity level factors, African American 
patients had a lower all-cause adjust-
ed mortality hazard ratio at all ages 
but at aged ≥60 years was attenauted 
slightly, yet was still only 80% of 
Whites (Table 2 and Figure 2).

Incident CHD
	 During the observed cohort pe-
riod 63,808 patients experienced 
an incident CHD event (event rate: 
3.43/1000PY, 95%CI: 3.40-3.46), 
with 53,988 events in White patients 
(event rate: 3.60/1000PY, 95%CI: 

3.57-3.63) and 9,820 events in Af-
rican American patients (event rate: 
2.73/1000PY, 95%CI: 2.68-2.79). 
Both crude and adjusted risks of in-
cident CHD composite events, and 
of the individual components (acute 
MI, CABG and PCI) were lower in 
African American patients (Figure 
1). When stratified by age using the 
fully adjusted model including com-
munity level factors, African Ameri-
can patients had a lower all-cause 
adjusted risks of incident CHD 
composite events up to age 79 (Ta-
ble 2). From age 40-69 the event rate 
was 40% lower than Whites, at aged 
<40 years and between aged 70-79 
years, the event rate was 20% lower 
than Whites and for aged ≥80 years, 
the rates did not differ (Figure 2).

Incident Stroke
	 During the same period 59,734 
patients experienced an incident 
stroke (event rate: 3.02/1000PY, 
95%CI: 2.99-3.04), with 46,984 
events in White patients (event 
rate: 2.91/1000PY, 95%CI: 2.88- 
2.93) and 12,750 events in Afri-
can American patients (event rate: 
3.49/1000PY, 95%CI: 3.43- 3.55). 
Overall both crude and adjusted risks 
of incident stroke were higher in Af-
rican American patients (Figure 1). 
When stratified by age using the fully 
adjusted model including communi-
ty level factors, African American pa-
tients up to aged 69 years had a simi-
lar adjusted risk of stroke and those 
aged ≥70 years had a 20-30% greater 
adjusted risk of stroke (Figure 2).
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Figure 2. Hazard ratios for association of African American race with all-cause mortality, incident coronary heart disease (CHD) 
composite (acute myocardial infarction, coronary artery bypass graft, percutaneous coronary intervention) and incident stroke 
stratified by age. 
Patients with White race served as referent.  Adjusted for age, sex, baseline estimated glomerular filtration rate; comorbidities; baseline body mass index, systolic and 
diastolic blood pressure; mean income, marital status, service connectedness, use of angiotensin converting enzyme inhibitors/angiotensin receptor blockers and statins, re-
ceipt of influenza vaccination(s) [Model 5] as well as each patient’s VA healthcare center as well as housing stress, low education, low employment, and persistent poverty.
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Discussion

	 In this large cohort of more 
than 3 million contemporary US 
veterans with normal renal func-
tion (eGFR>60 mL/min/1.73m2), 
we found that, contrary to find-
ings in the general population, Af-
rican Americans receiving care in 
the VHA system, experienced a 
lower incidence of CHD and lower 
all-cause mortality in comparison 
with White veterans. When we 
analyzed the data by age, using a 
fully adjusted model, the advantage 
was even greater for younger Afri-
can American veterans. Consistent 
with previous literature, we found 
a higher incidence of stroke among 
African American veterans, but this 
was driven by those aged ≥70 years, 
while those aged <70 years had rates 
similar to their White veteran peers. 
Our findings raise several key ques-
tions.23 One question is: Might this 
cohort systematically differ from 
the general population? The VHA 
cohort likely has a selection bias 
based on people who desire to join 
the military creating a different set 
of sociodemographic, clinical and 
other characteristics than the gen-
eral population. To mitigate this 
possibility in a prior analysis, we 
performed a propensity-matched 
analysis to examine differences in 
the VHA cohort by race, and mor-
tality and incident events in a Na-
tional Health and Nutrition Exami-
nation Survey (NHANES) and it 
did not change our findings.19 How-
ever, unmeasured confounding vari-
ables such as physical activity, diet 
and others could still play a role.23 
A second question is what charac-

teristics of the VHA system or care 
delivery within the system explain 
this paradox? We did not define the 
cohort as individuals who solely re-
ceived their care in the VHA system 
and this may have led to incomplete 
ascertainment of all cardiovascular 
events. While this could affect our 
findings related to incident CHD 
and stroke, it should not affect find-

well. Traditionally younger African 
Americans have an increased risk for 
premature all-cause mortality due to 
factors such as: 1) higher death rates 
from homicide, motor vehicle acci-
dent, suicide, and drug overdose; 2) 
greater likelihood to be uninsured 
or underinsured than their White 
peers; 3) an even greater distrust of 
institutions, including medical es-
tablishments, leading to delayed/re-
duced visits and/or lesser adherence 
even if access to care is available; and 
4) possible permissive or effect-mod-
ifying role of genetic factors that im-
pact on survival.13 By contrast, being 
a young veteran may provide certain 
advantages to African Americans by 
bringing them a level of greater eq-
uity with their White peers in con-
trast to not being a veteran, such as 
a more extensive social network, a 
greater sense of the ability to per-
severe, better habits for diet and 
physical activity. It should also be 
noted that African American veter-
ans have higher income and higher 
levels of educational attainment 
than non-veteran African Ameri-
cans.24-26 Being enrolled in the VHA 
eliminates the likelihood to be un-
insured or underinsured, and being 
a veteran and connected to the VHA 
may attenuate the traditional level 
of distrust that African Americans 
have for the medical establishment 
thereby enhancing their likelihood 
to seek preventive care or treatment. 
	 A fourth question is how can 
these findings be extrapolated and 
applied within the VHA and be-
yond? Consideration of key VHA 
system structures may provide clues. 
For instance, universal veteran ac-
cess to care and focused quality 

In this large cohort of 
more than 3 million 

contemporary US veterans 
with normal renal 

function (eGFR>60 mL/
min/1.73m2), we found 
that, contrary to findings 
in the general population, 

African Americans 
receiving care in the VHA 
system, experienced a lower 

incidence of CHD and 
lower all-cause mortality 

in comparison with White 
veterans.

ings related to all-cause mortality.19,23

	 A third question is not only why 
did African Americans exhibit such 
good outcomes, but why younger 
African Americans did especially 
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improvement are important VHA 
system characteristics that may have 
contributed to improved CHD 
and mortality outcomes for Afri-
can Americans veterans.27-29 Mul-
tiple factors influence access to high 
quality care, including both indi-
vidual level (eg, sociodemograph-
ics, geography, and health literacy, 
health beliefs and behaviors) and 
health care system level (eg, referral 
patterns, quality of care) factors.30 
In addition to facilitating veter-
ans’ access to services addressing 
their social and behavioral needs, 
the VHA maintains an open-access 
appointment system for veterans, 
which enables ready access to care. 
The VHA intense focus on qual-
ity improvement may also influence 
measures of care and outcomes for 
cardiovascular disease.31-33 While all 
elements of VHA care may not be 
replicable in alternatively structured 
health care systems, a focus on these 
important aspects of care could in-
fluence outcomes in other systems. 
	 The race differences between the 
outcomes in veterans persisted and 
were even magnified after multiple 
adjustment for demographics, so-
cioeconomic characteristics, and 
comorbidities. This highlights the 
potentially important role of social 
determinants or possible race-based 
biological differences in common 
disease processes that could explain 
race differences in outcomes. In re-
gard to key social determinants that 
can influence differences in com-
mon disease processes and health 
outcomes, major unique characteris-
tics of African American veterans in-
clude a lower uninsured rate, a lower 
poverty rate, and higher levels of in-

come and educational attainment 
than Black non-Veterans. Further-
more, there is a lesser racial disparity 
in these major social factors among 
veterans.24-26 In regard to education, 
while the percent of African Ameri-
can veterans and non-veterans with 
a bachelor’s degree does not differ, 
African American veterans are much 
more likely to have some college ed-
ucation or an advancced degree than 
their non-veteran peers.26 They still 
have lower levels of bachelor and 
advanced degrees compared with 
their White veteran peers, but the 
overall racial educational gap is less 
for veterans than for non-veterans.26 
Given the powerful contribution 
of education-related differences to 
disparities in cardiovascular mor-
tality, the relatively higher level 
of educational attainment (as well 
as income/lower level of poverty) 
among African American veterans 
could be an important contributor 
to our finding of racial differences 
in all-cause mortality and CHD.34,35 
	 In regard to biological differ-
ences, there is now mounting evi-
dence that some African Americans 
have distinctly unique genetic char-
acteristics linked to their African 
ancestry such as sickle cell trait/
disease (linked to CKD, CVD, and 
Stroke)36-38 and APOL1 high risk al-
leles (linked to CKD and possibly 
CVD) that help to protect against 
malaria and trypanosomiasis re-
spectively.9-12 These genetic traits, 
which are thought to have evolved 
to protect against acute infections, 
have maladaptive consequences for 
CVD and related disorders in en-
vironments where these infections 
do not exist; they may have a direct 

impact on health outcomes, inde-
pendent of socioeconomic factors. 
There may also be African ances-
try genetic traits that enhance CV 
health. The longevity associated G 
allele of FOXO3 (rs2802292) has 
been associated with an all-cause 
mortality risk reduction of 11% in 
Japanese American men in the Ho-
nolulu Heart Program (P=.004), 
and 9% in Whites (P=.06) and 13% 
in Blacks (P=.29) in the Health 
ABC cohort.39 However, for CHD 
mortality, the risk reduction associ-
ated with the longevity associated G 
allele of FOXO3 in Japanese Ameri-
can men was 25% (P=.001), 24% 
for Whites (P=.036) and even larger 
for Blacks (39%; P=.068).39 What 
the prevalence of the longevity asso-
ciated G allele of FOXO3 is in our 
cohort is unknown as well as ways 
in which veteran status may poten-
tiate its effect. The frequency of the 
FOXO3 G allele was reported to be 
72.3% in Blacks, more than twice 
that for Whites and Japanese Ameri-
can men.39 The higher prevalence of 
FOXO3 in Blacks may be due to its 
role to regulate stress resistance and 
protect against ultraviolet damage,40 
which would have been a major bio-
logical stressor in African popula-
tions due to their equatorial location 
and sun exposure. However, genetic 
differences should be randomly dis-
tributed across veterans and non-
veterans and therefore less likely to 
account for a reversal in findings.
	 Our study had several limita-
tions, including a predominance of 
men in our cohort. However, despite 
the low percentage of women in our 
study limiting many sub-analyses, 
we previously reported our overall 
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findings not stratified by age were 
similar in female compared with 
male veterans.19 In addition the ab-
solute number of women (>150 000 
patients) in our study was greater 
than in most previous VHA studies.  
Race was determined by self-identi-
fication and as such captures social 
constructs more so than ancestral 
biology. However, this method has 
consistently characterized racial dis-
parities in health outcomes. Enroll-
ment in the US armed services and 
subsequently into the VHA may in-
clude distinct populations of both 
Blacks and Whites. Although we 
cannot discount this possibility, the 
basic characteristics of our cohort 
suggest that differences between 
Blacks and Whites seen in the gen-
eral population were indeed present 
in our cohort (eg, differences in in-
come, education, marital status, and 
certain comorbidities), albeit to a 
lesser degree. While we attempted 
to minimize selection bias and con-
trol for socio-demographics, fac-
tors such as income and education 
are estimated at a ZIP code level 
and analyses at smaller geographic 
areas such as Census track may be 
needed to better delineate the effects 
of key community level social deter-
minants on health outcomes.35 Of 
note, higher stroke rates41 and lower 
incidence of CHD42,43 in popula-
tions of African ancestry have also 
been previously reported in non-vet-
erans, suggesting that our findings 
are not limited to US veterans alone. 
Clinical events were captured using 
diagnostic codes, which are not as 
accurate as adjudication procedures 
used in clinical trials. However, this 
limitation does not apply to all-

cause mortality. We only examined 
all-cause mortality because we did 
not have detailed information on 
the causes of death. Finally, despite 
the large number of demographic, 
social, economic, and quality of 
care indexes that we adjusted for, we 
cannot exclude the possibility that 
unmeasured confounders may con-
tribute to the observed differences. 

Conclusion 

	 In summary, among patients 
with normal kidney function 
(eGFR>60 mL/min/1.73m2) and re-
ceiving care in the VHA, improved 
cardiovascular outcomes were most 
dramatic for younger African Amer-
icans, independent of demographic, 
comorbidity and socioeconomic dif-
ferences. We hypothesized that the 
improved all-cause mortality and 
CV event rates in the same cohort 
of African Americans without CKD 
or ESRD in the VHA would exist 
regardless of age. We found age had 
an important influence on racial dif-
ferences in mortality and CV events 
among veterans, and that younger 
African Americans had even low-
er risk of all-cause mortality and 
CHD, and did not suffer from in-
creased stroke risk unlike older Af-
rican Americans who suffer from a 
20%-30% increased risk of stroke. 
	 Our findings likely reflect im-
portant socio-cultural and access to 
quality care mediated differences. 
While race-specific biologic mod-
erators of cardiovascular outcomes 
may or may not differ between 
veteran and non-veteran African 
Americans, health system-specific 

factors and other variables such as 
education, income, and other so-
cial determinants of health that 
vary systematically between White 
and Black veterans and between 
veteran and non-veteran African 
Americans deserve further research. 
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