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Objective: To examine the nature of dispar-

ities in hypertension awareness, treatment,

and control within a sample of Whites and

African Americans living in the same social

context and with access to the same health

care environment.

Design: Cross-sectional study

Setting: Southwest Baltimore, Maryland

Participants: 949 hypertensive African Amer-

ican and White adults in the Exploring Health

Disparities in Integrated Communities-South-

west Baltimore (EHDIC-SWB) Study.

Main Outcome Measures: Hypertensive par-

ticipants who reported having been diagnosed

by a doctor were considered to be aware of

their hypertension. Among hypertensive adults

aware of their condition, those who reported

taking antihypertensive medications were clas-

sified as being in treatment. Among the treated

hypertensive adults who had diabetes, those

with systolic BP,130 mm Hg and diastolic

BP,80 mm Hg were considered to be

controlled. Among the treated hypertensive

participants who did not have diabetes, those

with systolic BP,140 mmHg and diastolic

BP,90 mm Hg were also considered to be

controlled.

Results: After adjusting for age, sex, marital

status, education, income, health insurance,

weight status, smoking status, drinking status,

physical activity, cardiovascular disease, stroke,

and diabetes, African Americans had greater

odds of being aware of their hypertension than

Whites (odds ratio51.44; 95% confidence

interval 1.04, 2.01). However, African Amer-

icans and Whites had similar odds of being

treated for hypertension, and having their

hypertension under control.

Conclusion: Within this racially integrated

sample of hypertensive adults who share similar

health care markets, race differences in treat-

ment and control of hypertension were elimi-

nated. Accounting for the social context should

be considered in public health interventions to

increase hypertension awareness and manage-

ment. (Ethn Dis. 2014;24[3]:269–275)
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INTRODUCTION

Several studies have documented

that African Americans are more likely

to be aware of their hypertension and

more likely to be in treatment compared

to Whites.1–6 However, studies also

document that African Americans in

treatment are less likely to have their

hypertension well controlled compared

to their White counterparts.1–10 Under-

standing the etiology of race disparities

in hypertension management is critical

to efforts to eliminate these disparities

and to the overall reduction of cardio-

vascular disease (CVD) morbidity and

mortality.

While a variety of possible explana-

tions for race disparities in hypertension

awareness and management have been

tested,2,5,10,11 these studies have not

accounted for the differing social and

health care contexts in which Whites and

African Americans live. In a highly

segregated society, African Americans

generally experience greater exposure to

health risks, and less access to medical

care.12–14 That is, these environments are

often accompanied by high crime, poor

housing quality, reduced educational and

employment opportunities, and fewer

health care resources.12–17 Each of these

social determinants has been documented

as predictors of hypertension.18–20 Be-

cause African Americans and Whites tend

to live in very different social environ-

ments,5,21–24 it is possible that differences

in hypertension awareness and manage-

ment result from race differences in social

and environmental risk exposures facili-

tated by racial residential segregation.25

Failing to account for race differ-

ences in social and environmental risk

conditions can lead to inaccurate con-

clusions regarding the etiology of racial

disparities.26–31 Racial differences ob-

served in national data may be a result

of race differences in the health-risk

environments. Not accounting for racial

segregation may lead to a spurious

conclusion that the individual-level

factor (race) is primarily responsible

for the association rather than commu-

nity-level factors (the social environ-

ment). Accounting for differences in

social context and health care resources

Address correspondence to Roland J.
Thorpe, Jr., PhD; 624 N. Broadway, Ste
708; Baltimore, MD 21205; 410.502.8977;
410.614.8964 (fax); rthorpe@jhu.edu

From Hopkins Center for Health Dis-
parities Solutions (RJT, JVB, JRS, CNB, MLJ,
TAL), Department of Health, Behavior, and
Society (RJT, JVB, CNB), Department of
Health Policy and Management (TAV),
Johns Hopkins Bloomberg School of Public
Health, Baltimore, Maryland; and Anne
Arundel County Maryland Department of
Health, Annapolis, Maryland (MLJ); and
Department of Epidemiology, Harvard
School of Public Health, Boston (JJ).

Ethnicity & Disease, Volume 24, Summer 2014 269



can begin to disentangle race from
context. This is important in determin-
ing how best to target resources and
develop more effective strategies to
address health disparities.

Another source of confounding in
health disparities is the high correlation
between race and socioeconomic status
(SES).25,32 Both race and SES are well-
documented correlates of hyperten-
sion.11,33,34 However, the high correlation
between race and SES complicates efforts
to determine whether race and SES
operate independently or jointly to pro-
duce racial disparities.

Accounting for the two major chal-
lenges in health disparities research may
provide additional information regard-
ing the nature of disparities in hyper-
tension awareness, and management.
The objective of our study was to
examine race disparities in hypertension
awareness, treatment, and control with-
in a low-income sample of Whites and
African Americans living in the same
social context and with access to the
same health care environment.

METHODS

Data
Exploring Health Disparities in

Integrated Communities (EHDIC) is a

multisite study of race disparities within

communities where African Americans

and non-Hispanic Whites live together

and where there are no race differences

in SES (as measured by median in-

come). The first EHDIC study site was

in Southwest Baltimore, Maryland

(EHDIC-SWB). Future EHDIC loca-

tions are planned.

The EHDIC-SWB study, is a cross-

sectional face-to-face survey of the adult

population (aged $18 years) of two

contiguous census tracts. In addition to

being economically homogenous, the

study site was also racially balanced and

well integrated, with almost equal

proportions of African American and

non-Hispanic White residents. Across

the two census tracts, the racial distri-

bution was 51% African American and

44% non-Hispanic White, and the

median income for the study area was

$24,002, with no race difference in

median income. The census tracts were

block listed to identify every occupied

dwelling in the study area. Of the 2618

structures identified, 1636 structures

were determined to be occupied resi-

dential housing units (excluding com-

mercial and vacant residential struc-

tures). After five attempts at most,

contact was made with an eligible adult

in 1244 occupied residential housing

units. Of that number, 65.8% were

enrolled in the study resulting in 1489

study participants (41.9% of the 3555

adults living in these two census tracts

recorded in the 2000 Census). Because

our survey had similar coverage across

each census block group in the study

area, the bias to geographic locale and

its relationship with socioeconomic

status should be minimal.31

Comparisons to the 2000 Census

for the study area indicated that the

EHDIC-SWB sample included a higher

proportion of Blacks and women, but

was otherwise similar with respect to

other demographic and socioeconomic

indicators.31 For instance, EHDIC-

SWB was 59.3% African American

and 44.4% male, whereas the 2000

Census data showed the population was

51% African American and 49.7%

male. Age distributions in EHDIC-

SWB and 2000 Census data were

similar with a median age range of

35–44 years for both samples. The lack

of race difference in median income in

the census ($23,500 for African Amer-

ican and $24,100 for non-Hispanic

White) was replicated in EHDIC

($23,400 for African American and

$24,900 for non-Hispanic White).

The survey was administered in

person by a trained interviewer and

consisted of a structured questionnaire

that included demographic and socioeco-

nomic information, self-reported health

behaviors and chronic conditions, and

three blood pressure (BP) measurements.

The EHDIC study has been described in

greater detail elsewhere.31 The study was

approved by the Institutional Review

Board at the Johns Hopkins Bloomberg

School of Public Health and all partici-

pants gave informed consent. The anal-

yses for this project was restricted to 949

African American and non-Hispanic

White adults who were hypertensive

and aged $20 years.

Measures
Hypertension status was based on

the mean systolic and diastolic BP

derived from three measurements ob-

tained in a seated position using

appropriate size electronic cuffs (Omron

BP652) that were calibrated to an

ambulatory standard. Hypertension

was defined as systolic BP$140 mm

Hg, or diastolic BP$90 mm Hg, or

respondent report of taking antihyper-

tensive medications.36,37 Hypertensive

participants who reported having been

diagnosed by a doctor were considered

to be aware of their hypertension.35,36

Among hypertensive adults aware of

their condition, those who reported

taking antihypertensive medications were

classified as being in treatment. Among the

treated hypertensive adults who had dia-

betes, those with systolic BP,130 mmHg

and diastolic BP,80 mmHg were

The objective of our study was

to examine race disparities in

hypertension awareness,

treatment, and control within

a low-income sample of

Whites and African

Americans living in the same

social context and with access

to the same health care

environment.
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considered to be controlled. This

follows the Seventh Report of the Joint

National Committees recommendations

as well as previous work.35,36 Among the

treated hypertensive participants who did

not have diabetes, those with systolic

BP,140 mmHg and dia s to l i c

BP,90 mmHg were also considered to

be controlled.35,36 Table 1 contains the

decision rubric used to define hyperten-

sion outcomes.

Demographic characteristics included:

race, age (years), sex, educational attain-

ment (less than high school, high school

graduate or equivalent, or more than

high school education), and income

(,$10,000, $10,000–$24,999, $25,000–

$34,999, $35,000–$54,999, $$55,000).

Health-related factors included: health

insurance status, smoking status (current,

former, and never), drinking status

(current, former, and never), physical

activity status, self-report of a physician

diagnosis of diabetes, stroke, or CVD,

and weight status. Body mass index

(BMI) was calculated as weight in

kilograms divided by the square of height

in meters (kg/m2). Weight status was

classified as normal (,25 kg/m2), over-

weight ($25 kg/m2 BMI ,30 kg/m2),

and BMI $30 kg/m2.

Analytic Plan
The mean and proportional differ-

ences between racial categories for the

demographic characteristics, health-

related factors, and hypertension out-

comes were evaluated using Student’s

t and Chi-square tests, respectively.

Logistic regression models were con-

ducted to estimate the relationship

between race and hypertension aware-

ness, treatment, and control. All models

included race, age, sex, marital status,

income, education, insurance status

smoking status, drinking status, weight

status, physical activity status, and

history of diabetes, cardiovascular dis-

ease, and/or stroke. All analyses were

conducted using STATA 11.37 P,.05

were considered statistically significant

and all tests were two-tailed.

Table 1. Definitions of hypertension awareness, treatment, and control

Ever told by a doctor
you have hypertension?

Currently taking
antihypertensive

medication?
BP below

threshold?b

Awarea Yes
Aware and treated Yes Yes
Aware, treated, and controlled Yes Yes Yes

a Includes hypertensives, those with systolic BP$140 mm Hg, diastolic BP$90 mm Hg or reported currently

taking antihypertensive medications.
b BP threshold for non-diabetics is systolic BP,140 mm Hg and BP,90 mm Hg, and for diabetics

BP,130 mmHg and BP,80 mmHg.

Table 2. Select demographic and health-related characteristics in EHDIC-SWB
hypertensive adults aged $20 by racea

EHDIC-SWB

White (n=378)
African American

(n=571) P

Age, mean 6 SE 47.4 6 .8 41.4 6 .5 ,.001
Male 49.2 48.3 .793
Married 25.7 16.3 ,.001
Education level .027

Less than high school graduate 44.2 35.6
High school graduate or equivalent 37.3 44.2
More than high school education 18.5 20.2

Income .146
,$10,000 22.5 26.8
$10,000–$24,999 30.4 32.9
$25,000–$34,999 25.4 18.9
$35,000–$54,999 11.9 12.4
$$55,000 9.8 8.9

Health insurance 63.1 64.4 .694
Weight status .913

Normal 36.9 35.5
Overweight 27.3 28.1
Obese 35.8 36.4

Smoking status ,.001
Current 54.8 57.4
Former 19.1 10.2
Never 26.2 32.4

Drinking status .005
Current 44.2 50.4
Former 40.2 30.1
Never 15.6 19.5

Physically active 54.4 55.3 .784
Cardiovascular disease 19.2 10.9 ,.001
Stroke 5.6 4.7 .550
Diabetes 13.6 11.6 .367
Blood pressure, mm Hg, mean 6 SE

Systolic 138.4 6 .9 141.8 6 .9 .009
Diastolic 100.0 6 .6 102.9 6 .5 ,.001

Awareness among hypertensives 36.7 35.3 .651
Treated among the aware 73.4 62.8 .048
Controlled among the treated 18.3 13.7 .362

a Data are % unless indicated otherwise.
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RESULTS

The demographic and health-related

characteristics of the African American

and White with hypertension in EH-

DIC-SWB are shown in Table 2. Afri-

can Americans were younger than

Whites. Compared to Whites, a smaller

proportion of African Americans were

married; whereas a higher proportion of

African Americans were high school

graduates. With regard to health-related

characteristics, a larger proportion of

African Americans were current smokers

and drinkers than Whites. A smaller

proportion of African Americans report-

ed a physician diagnosis of CVD; yet

African Americans had a higher mean

systolic and diastolic BP than Whites.

There were similar proportions of

African Americans and Whites with

respect to male sex, income level, health

insurance status, weight status, physical

activity, having had a stroke, or been

diagnosed with diabetes, awareness of

their hypertension, and having their

hypertension under control.

The relationship between race and

hypertension awareness, treatment, and

control is presented in Table 3. After

controlling for potential confounders,

hypertensive African Americans had

higher odds of being aware of their

hypertension than Whites (odds ratio

[OR]51.44, 95% confidence interval

[CI]: 1.04–2.01). However, among those

who were aware of their hypertension,

African Americans had similar odds of

being treated for hypertens ion

(OR5.83, 95% CI: .44–1.54) relative

to Whites. Furthermore, among those

who were in treatment, African Ameri-

cans had similar odds of having their

hypertension controlled (OR5.98, 95%

CI: .37–2.59) compared to Whites.

DISCUSSION

We sought to determine if there were

race disparities in hypertension aware-

ness, treatment, and control among

hypertensive African Americans and

Whites living in the same social environ-

ment and who have access to the same

health care market. We found that

African Americans had higher odds of

being aware of their hypertension, but

had similar odds of being treated for their

hypertension and having their hyperten-

sion controlled. These findings highlight

the importance of social context in

hypertension treatment and control.

While our analysis confirms previous

findings that African Americans have

Table 3. Black-White odds ratios of awareness, treatment among hypertensive
adults in EHDIC-SWBa

Awareb Treatedc Controlledd

(n=922)
OR (95% CI)

(n=310)
OR (95% CI)

(n=208)
OR (95% CI)

Black 1.44 (1.04–2.01) .83 (.44–1.54) .98 (.37–2.59)
Age, mean 6 SE 1.05 (1.04–1.07) 1.07 (1.04–1.10) 1.00 (.96–1.04)
Male 1.11 (.80–1.54) .47 (.25–.88) .27 (.10–.76)
Married, % .96 (.64–1.43) 1.80 (.81–3.99) 2.15 (.75–6.22)

Education level, %

Less than high school graduate Ref Ref Ref
High school graduate or equivalent .61 (.43–.88) 1.57 (.78–3.15) .74 (.25–2.18)
More than high school education .70 (.44–1.13) 1.58 (.66–3.79) .43 (.09–2.09)

Income, %

,$10,000 Ref Ref Ref
$10,000–$24,999 .59 (.40–.88) .91 (.44–1.91) .99 (.35–2.80)
$25,000–$34,999 .71 (.42–1.21) .49 (.18–1.32) 1.73 (.37–7.99)
$35,000–$54,999 .74 (.42–1.32) 1.01 (.35–2.98) 1.87 (.33–10.63)
$$55,000 .89 (.46–1.73) 1.11 (.30–4.17) .27 (.02–3.36)

Health insurance, % 1.01 (.72–1.42) 2.07 (1.12–3.83) 1.11 (.36–3.36)

Weight status, %

Normal Ref Ref Ref
Overweight 1.38 (.92–2.08) 1.26 (.59–2.68) 2.66 (.68–10.45)
Obese 2.05 (1.39–3.03) 2.30 (1.10–4.82) 3.53 (.96–12.96)

Smoking status, %
Current .89 (.52–1.52) 1.06 (.39–2.84) .95 (.26–3.52)
Former 1.07 (.74–1.56) 1.17 (.57–2.40) .96 (.32–2.89)
Never Ref Ref Ref

Drinking status, %

Current Ref Ref Ref
Former 1.12 (.78–1.61) 1.55 (.80–3.00) 1.12 (.38–3.29)
Never .87 (.55–1.37) .73 (.32–1.66) .51 (.12–2.22)

Physically active, % .74 (.54–1.02) 1.41 (.76–2.60) .87 (.35–2.14)
Cardiovascular disease, % 1.99 (1.26–3.16) 1.17 (.55–2.49) .93 (.32–2.68)
Stroke, % 5.51 (2.42–12.52) 2.25 (.77–6.60) 1.73 (.45–6.57)
Diabetes, % 2.44 (1.50–3.95) 1.71 (.76–3.85) .04 (.004–.31)

a Models controlled for age, sex, marital status, income, education, insurance status, smoking status, drinking
status, weight status, physical activity, diabetes, stroke, and cardiovascular disease; hypertensive is defined as
SBP$140 or DBP$90 or taking antihypertensive medication.

b Defined as been told by a doctor they have hypertension.
c Defined as aware and currently taking antihypertensive medication
d Defined as treated and BP,140/90 mmHg for non-diabetics, BP,130/80 mmHg for diabetics.

We found that African

Americans had higher odds of

being aware of their

hypertension, but had similar

odds of being treated for their

hypertension and having their

hypertension controlled.
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greater awareness of hypertension, it

extends to African Americans and Whites

who live in similar social and health care

resource environments.1–3,5,8–10 Al-

though the study design of EHDIC-

SWB likely accounts for as much

unmeasured SES heterogeneity as pos-

sible without using an experimental

design, disparities still persist, suggest-

ing that social context has little impact

on the relationship between race and

hypertension awareness. A study that

analyzed neighborhood context found

no statistical difference in the odds of

awareness of hypertension between

African Americans and Whites, but

did find that neighborhood disadvan-

tage was significantly associated with

higher awareness of hypertension

among hypertensives.14 Our study im-

proves on those findings by showing

that when African Americans and

Whites live together in a disadvantaged

neighborhood, African Americans still

have greater awareness of their hyper-

tension. In this study, demographic

factors (age, education, and income)

and health–related factors (being obese,

reporting CVD, diabetes or stroke) were

related to hypertension awareness. Addi-

tional research is needed to better

understand how these factors contribute

to hypertension awareness among Black

and White individuals. Identifying and

understanding factors that influence race

differences in hypertension awareness are

important to the reduction of CVD

morbidity and mortality.

African Americans and Whites who
were aware of their hypertension in
EHDIC-SWB had similar odds of being
treated for their hypertension. The
literature examining race differences in
hypertension treatment yields mixed
results. For example, consistent with
our work, two studies demonstrated
that African Americans and Whites have
similar odds of hypertension treatment
after adjusting for demographic charac-
teristics, health care access and utiliza-
tion, and comorbid conditions37 and
neighborhood level factors.14 Yet, other

scholars have shown that African Amer-

icans were more likely to be treated for

their hypertension than Whites.2,5,38

These findings suggest that social context

should be considered when understand-

ing race differences in hypertension

treatment.

Several explanations exist for these

findings. First, while not assessed in the

survey, we speculate that greater vigilance

existed among patients and/or health care

providers within the EHDIC-SWB com-

munities about detection and control of

hypertension among African Americans.

Second, this may be attributed to health

communication campaigns promoted by

local health care and voluntary health

organizations (eg, American Heart Asso-

ciation) designed to increase African

Americans’ awareness of the risks result-

ing from untreated hypertension in

African Americans. Health care providers

also consistently check blood pressure

and recommend modifications and treat-

ment regimens for management. Third,

the absence of a race difference in

treatment of hypertension is likely due

to the fact that these participants share

similar health care resources and had

similar number of doctor visits.12 Fourth,

because this is a racially balanced com-

munity, providers might be more accus-

tomed to a racially diverse patient panel.

As such they may be less likely to have

unconscious bias and therefore less likely

to discriminate.

In EHDIC-SWB, Whites and Afri-

can Americans had similar odds of

having controlled hypertension among

those in treatment for their hyperten-

sion. Previous research using national

data2,38 as well as work that has

accounted for neighborhood differenc-

es,14 have documented that non-His-

panic Blacks were less likely to have

controlled hypertension compared to

Whites. This persistent race difference

has been hypothesized to be due to less

aggressive treatment in Blacks or poorer

follow-up, fewer drugs or less effective

drugs, or that genetic or other factors

make medications less effective for

Blacks than Whites.5 Yet in our study,

which accounts for the differing social

and health care contexts, African Amer-

icans and Whites had similar odds of

controlled hypertension. Thus, the dis-

parity observed in hypertension control

in previous research may actually be due

to differences in social and health care

environments resulting from racial resi-

dential segregation rather than the pre-

viously mentioned hypotheses. Further,

it is worth noting that the lack of race

disparity between African Americans and

Whites partially results from high rates of

uncontrolled hypertension among

Whites. In EHDIC-SWB, approximate-

ly half of African Americans (48.5%) and

half of Whites (51.5%) whose hyperten-

sion was being treated had their hyper-

tension under control. Using data for the

1999–2004 NHANES, Ostchega and

colleagues36 documented that 55% of

African Americans and 45% of Whites

whose hypertension was being treated

had their hypertension under control.

This highlights the fact that when Whites

and African Americans live in the same

conditions of a low-income urban envi-

ronment, the health profile of Whites

becomes similar to that of African

Americans.27 Public health officials and

health care providers need to consider

social context when seeking to under-

stand race differences in hypertension

control.

National samples such as NHANES

do not account for segregation. But the

fact that African Americans and Whites

often live in dramatically different social

and physical environments facilitates

differences in their risk exposures and

the quality of care they can access.

Studies of racial residential segregation

have found that upwards of 60% of

African Americans would need to move

to another census tract to achieve

complete integration between African

Americans and non-Hispanic White

Americans.23,39,40

The EHDIC study represents a new

direction in health disparities research,

one which accounts for unmeasured
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environmental heterogeneity that is
associated with race but not accounted
for in most analyses. Additionally
EHDIC-SWB accounted for the con-
founding of race and SES that is present
in national data such as NHANES.
Nevertheless, interpretation of these
results should be considered in the
following context. The external validity
of our results may be limited because
EHDIC-SWB was conducted in a low-
income urban population. Results may
differ in higher SES and non-urban
environments. Our analyses only in-
cluded African American and White
participants, and are not generalizable to
other ethnic groups. Despite these
limitations, our study contributes to
our understanding of race disparities in
hypertension awareness, treatment, and
control by using a study design that
significantly minimizes the confounding
of race, SES, and residential segregation.

CONCLUSION

The management of hypertension is
a key public health goal. Based on our
study’s findings, future efforts should
consider possible racial differences in
social and environmental conditions,
health care resources, and nonpharma-
cological treatment that provide insight
into race differences in treatment and
control of hypertension, especially in
national samples. Furthermore, these
findings support the continuing value
of ongoing efforts and surveillance to
diagnose, treat and control high blood
pressure but equally salient is to em-
phasize the importance of the social and
the health care resource environment in
hypertension management.
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