
STRESS-RELATED RACIAL DISCRIMINATION AND HYPERTENSION LIKELIHOOD

IN A POPULATION-BASED SAMPLE OF AFRICAN AMERICANS:
THE METRO ATLANTA HEART DISEASE STUDY

Objective: Exposure to racial discrimination

has been identified as an adverse bio-

psychosocial stressor that may be related

to the prevalence of hypertension in

African Americans. The overall objective of

this research was to estimate aspects of

the effects of self-reported exposure to

stress-related racial discrimination and hyper-

tension likelihood in a sample of African

Americans.

Data: Physiologic and self-reported cross-

sectional data were collected on a stratified

sample of hypertensive (n5174) and normo-

tensive (n5182) African Americans, aged

$21 years, residing in metropolitan Atlanta,

Georgia from 1999 through 2001.

Method: Separate, multivariate logistic regres-

sion models were fit, including relevant

covariates, to ascertain the effects of exposure

to incidents of stress-related racial discrimina-

tion and level of generally derived stress with

hypertension likelihood.

Results: Exposure to incidents of racial dis-

crimination was not significantly associated

with an increased likelihood of hypertension.

More than 74% of respective normotensive

and hypertensive respondents reportedly

experienced stress-provoking encounters of

racial discrimination. Magnitude of stress

generally derived from exposure was, howev-

er, a highly significant predictor. Respondents

reporting ‘‘moderate’’ and a ‘‘high to very

high’’ level of derived stress were more

than twice as likely to be hypertensive when

compared to those reporting ‘‘no to low’’

derived stress (P value5.02 and .01, respec-

tively).

Conclusion: Exposure to racial discri-

mination is a prevalent psychosocial stressor

in African Americans but may not be signifi-

cantly associated with hypertension preva-

lence; degree of stress derived from encoun-

ters may be an important determinant.

More research is needed to clarify the

complex relationship between stress-related

racial discrimination and hypertension in

African Americans. (Ethn Dis. 2005;15:585–

593)
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INTRODUCTION

African Americans experience dis-

proportionately higher rates of hyper-

tension, as well as earlier age of onset

and higher concomitant morbidity and

mortality from hypertension when com-

pared to any other race/ethnic group in

the United States.1 Explanations for this

disparity vary from theories of a slavery-

based etiology to those associated with

lower quality of health care and adverse

environmental factors.2–4 Exposure to

incidents of perceived racial discrimina-

tion has also been identified as a poten-

tial biopsychosocial risk factor that may

account for higher rates of hypertension

observed in African Americans.5–7 Giv-

en its ubiquitous historical and contem-

porary prevalence, stress derived from

incidents of racial discrimination may

be related to hypertension in African

Americans.7–8 This theoretical concept

is buttressed by studies that demon-

strate the deleterious physiologic effects

of racial discrimination as a stressor

attributable to elevated blood pres-

sure9–13 and those from survey findings

that document a high prevalence of

exposure to racial discrimination.14–17

Although overall rates of hypertension

may indeed be higher when compared

to other race/ethnic groups, hyperten-

sion is not uniformly prevalent in

African Americans – despite the con-

founding high prevalence of exposure

to racial discrimination.

Research related to various aspects of

potential mechanistic relationships and

etiologic correlates of stress-related ra-

cial discrimination and elevated blood

pressure in African Americans is in-

creasingly being investigated.6,18 Mea-

surement of association, however, is

complex, in light of the subjective

construct of racial discrimination as

a perceived individualized experience.

Results from population-based, cross-

sectional studies have been mixed.18 A

number of studies, for instance, fail to

demonstrate a positive correlation be-

tween perceptions of racial discrimina-

tion and blood pressure or hyperten-

sion.19–21 Others, on the other hand,

demonstrate a positive association,13–22

while still others suggest that the re-

lationship may be an independent

function of social position or gen-

der,12,23 as well as differential coping

style.24,25 Although informative, find-

ings from these studies are limited in

that they are often based on a heteroge-

neous biracial study population of Black

and White participants and generally

include sociodemographic attributes or

theoretical proxy indicators that do not

measure the direct effects of the degree

of perceived stress derived from an

encounter of racial discrimination.

The magnitude of response to

a stressful event is influenced by sub-

jective cognitive perception and judg-

ment of respective stress exposure.26

Surprisingly, we were unaware of any

published investigations designed to

yield insight regarding the confounding
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paradoxical issue of higher exposure to

incidents of stress-related racial discrim-

ination and differential hypertension

prevalence in African Americans. We

hypothesized that differential percep-

tion regarding the magnitude of stress

generally derived from incidents of

racial discrimination may be related to

hypertension likelihood.

The overall objective of this research

was to estimate the effects of self-

reported exposure to stress-related racial

discrimination and perceived degree of

stress generally derived from encounters

with hypertension likelihood in a sample

of African Americans. To the best of our

knowledge, this study is among the first

of its kind composed of a stratified

sample of hypertensive and normoten-

sive African Americans. Information

gleaned from these findings provide

new insights that may help advance

the growing public health field of

research aimed at understanding the

potential relationship between racial

discrimination and hypertension in

African Americans.

MATERIALS AND METHODS

Study Population and Sampling
Frame

Study findings are based on cross-

sectional data collected on a stratified

sample of hypertensive and normoten-

sive respondents that participated in the

Metro Atlanta Heart Disease Study

(MAHDS).27 The MAHDS is a pilot

study designed to comprehensively

measure sociodemographic, psychoso-

cial, lifestyle, physiologic, and anthro-

pometric correlates of heart disease and

hypertension in African Americans, in-

cluding self-reported measures of stress

and racial discrimination; some findings

have been previously reported.28 Re-

cruitment activities and data collection

took place from 1999 to 2001 on

individuals residing throughout metro-

politan Atlanta, Georgia. All data ele-

ments were collected at the Morehouse

School of Medicine Clinical Research

Center. Inclusion criteria for participa-

tion in the study included the following

parameters: English-speaking, self-iden-

tified as African American and born in

the United States, 21 years of age or

older, and hypertensive or normoten-

sive. Individuals were excluded if they

were pregnant, had congenital heart

disease, kidney disease, or had severe

physical or mental limitations. Custom-

ary guidelines in place at the time of

data collection were used to define

hypertension.29 Participants with

a mean systolic or diastolic blood

pressure reading of $140 mm Hg or

$90 mm Hg, respectively, or currently

taking prescribed antihypertensive med-

ication were defined as hypertensive.

Those with a mean systolic or dia-

stolic blood pressure reading of

,140 mm Hg or ,90 mm Hg, re-

spectively, and not currently taking

prescribed antihypertensive medication

were defined as normotensive.

A total of 521 individuals were

prescreened and deemed eligible for

participation. Six were later determined

to be ineligible; 515 were contacted and

scheduled for data collection. A total of

356 individuals subsequently reported

for data collection, thereby resulting in

an overall response rate of 69.1%. The

final study population included 174

hypertensive respondents and 182 that

were normotensive. The research pro-

tocol was reviewed and approved by

Morehouse School of Medicine’s in-

stitutional review board. A signed in-

formed consent was obtained prior to

data collection.

Data Collection
All study indices were collected

during a one-time, two-hour assess-

ment. Trained interviewers adminis-

tered a survey to individual participants

via a structured interview questionnaire.

The self-reported questionnaire assessed

sociodemographic information, person-

al medical history, and psychosocial

information. Psychosocial variables were

defined as self-reported indices of

experience with exposure to incidents

of stress-related racial discrimination

and level of perceived stress derived

from exposure. Trained registered

nurses and certified technicians collect-

ed physiologic data consisting of blood

pressure and anthropometric measure-

ments. Three blood pressure measure-

ments were taken on the participant’s

right arm, with a five-minute rest

interval in between, by using a mercury

sphygmomanometer. The last two mea-

sures were then averaged. The partici-

pant’s anthropometric status was as-

sessed by body mass index (BMI) and

waist circumference. Weight and height

were measured with participants wear-

ing light clothes and without shoes.

Body mass index (BMI) was calculated

as the ratio of weight (in kilograms) over

height2 (in meters2).

Instrument
The instrument used in the study

was adapted and developed from a com-

bination of existing validated instru-

ments30–33 as well as data generated

from focus group assessments con-

ducted among a sample of study

participants. We were interested in

assessing specific aspects of racial dis-

crimination and stress in African Amer-

Information gleaned from

these findings provide new

insights that may help

advance the growing public

health field of research aimed

at understanding the potential

relationship between racial

discrimination and

hypertension in African

Americans.
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icans that had yet to be operationalized

or captured in any existing instruments.

We also discovered that existing instru-

ments had been derived from a younger,

highly educated, college-age sample and

were principally aimed at assessing

perceptions of racial discrimination

initiated specifically by Whites.30–33

Our areas of interest were much broader

and included estimates concerning gen-

eral perception of racial discrimination

as experienced by African Americans

initiating from any race/ethnic group.

We were also interested in assessing the

variance effects of age and socioeco-

nomic status (SES) within an African-

American sample population. Inherent

deficiencies thus required use of a mod-

ified, cohesive assessment tool to cap-

ture and address our specific measures

of interests. The precedence for such

a tailored measurement instrument

has been previously required and

subsequently implemented by other

investigators in light of this growing

contemporary area of public health

research.19,23

The study instrument was empirically

tested for internal validity and test/retest

reliability and is available from the

authors upon request. Cronbach coeffi-

cients were calculated on raw data for

specified domains of racial discrimination

and level of stress.34 Cronbach for these

questions ranged from 0.73 to 0.80.

Outcome and Predictor
Variables

The study’s main outcome included

a dichotomous measure of hypertensive

vs normotensive health status. The two

primary predictor variables included

self-reported exposure to: 1) ever having

experienced incidents of racial discrim-

ination in any aspect of life that

produced stress and; 2) level of per-

ceived stress generally derived from such

exposure. Exposure to stress-related

racial discrimination was assessed as

a ‘‘yes’’ vs ‘‘no’’ dichotomous response

to the question, ‘‘Have you ever expe-

rienced racism or discrimination from

non-African Americans during your

lifetime in any aspect of your life (eg,

work, school, shopping) because of your

skin color and race that caused you

stress?’’ Respondents reporting, ‘‘don’t

know/not sure’’ were aggregated with

those reporting ‘‘no’’ to such exposure.

Level of stress generally derived from

exposure was assessed among the subset

of respondents that responded ‘‘yes’’ to

having experienced incidents of racial

discrimination that caused stress and

measured as a numeric rank-ordered

response to the directive, ‘‘Please rank

your general level of stress when you

experience racism or discrimination

from non-African Americans because

of your skin color and race, (15none,

25very little, 35some [moderate],

45high, 55very high).’’ Responses

were collapsed into three rank-ordered

measures due to skewness with ‘‘1’’

representing the lowest level of generally

derived stress and ‘‘3’’ representing the

highest.

Statistical Analyses
Two separate multivariate logistic

regression models were fit to estimate

the association of stress-related incidents

of racial discrimination and magnitude

of generally derived stress with hyper-

tension likelihood. Age, BMI, gender,

SES, and residential location have been

demonstrated to be positively correlated

with elevated blood pressure.35–40 We

included these variables in each model

as covariates to adjust for potential

confounding outcome effects. Age in

years, years of educational attainment

(as a measure of SES), and BMI (kg/m2)

were entered as continuous variables;

gender and residential location (urban

vs suburban) were entered as categorical

variables. First-order interaction terms

between each primary predicator and

covariate were also entered to further

assess the scope of potential effect with

outcome findings. Odds ratios (OR),

95% confidence intervals (CI) and level

of statistical significance are reported;

a two-tailed P value of #.05 and #.10,

respectively, were established for main

and interaction effects.17 All analyses

were performed by using Statistical

Analyses Software, version 8.1.41

RESULTS

Table 1 presents the distribution of

selected sociodeomographic and physi-

ologic characteristics based on the

stratified sampling frame. The overall

age of respondents ranged from 21 to

81 years. Hypertensive respondents

were slightly older (mean 54.0 years)

when compared to those that were

normotensive (mean 42.0 years). Mean

years of educational attainment and

marital status were relatively evenly

distributed between the two groups, as

was BMI. Household annual income,

on the other hand, was slightly higher

among those that were normotensive

($44,717 vs $38,476, respectively);

differences were not statistically signif-

icant. A higher proportion of hyper-

tensive respondents reported living

in an urban residential environment

(63%).

A comparison of sociodemographic

and physiologic characteristics between

responders and non-responders is not

presented. However, a review of in-

formation revealed that non-responders

were slightly younger (43.0 mean years

of age vs 49.0 mean years of age); years

of educational attainment were compa-

rable (13.0 and 14.0 mean years, re-

spectively). Mean systolic blood pres-

sure (SBP) was higher among non-

responders (134.5 mm Hg) when com-

pared to responders (129.0 mm Hg);

mean diastolic blood pressure (DBP),

on the other hand, was similar

(83.3 mm Hg and 82.3 mm Hg, re-

spectively).

Stress-Related Incidents of
Racial Discrimination and
Hypertension Likelihood

Findings related to the association of

exposure to stress-related incidents of
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racial discrimination and hypertension

likelihood are presented in Table 2.

Results reveal no statistically significant

relationship. Advancing age and in-

creasing BMI were, however, demon-

strated to be significant independent

covariate predictors of hypertension

(OR/95% CI51.09/1.06–1.11; P,

.0001 and 1.05/1.01–1.10, P5.003,

respectively). Results also show that

respondents who resided in an urban

location were twice as likely to be

hypertensive when compared to those

residing in a suburban environment

(OR/95% CI52.23/1 .33–3 .73 ;

P5.002). No significant first-order in-

teraction effects were seen between the

primary predictor, covariate, and out-

come variables.

Level of Stress Generally
Derived from Exposure and
Hypertension Likelihood

Unlike the previous outcome find-

ing, results from this analysis show that

magnitude of stress derived from expo-

sure to racial discrimination is positively

associated with an increased likelihood

of hypertension (Table 3). Respondents

reporting a ‘‘moderate’’ level of gener-

ally derived stress were more than twice

as likely to be hypertensive than those

reporting ‘‘no to low’’ stress, as were

those reporting ‘‘high to very high’’

generally derived stress (OR/95%

CI52.35/1.14–4.83; P5.02 and OR/

95% CI52.50/1.17–5.34; P5.01, re-

spectively). Findings regarding the ef-

fects of covariates on outcome demon-

strated a similar pattern as those

observed in the previous analysis, in-

cluding the lack of any interaction

effects.

DISCUSSION

Findings reveal that exposure to

stress-related racial discrimination is

not significantly associated with an

increased likelihood of hypertension in

African Americans. Other studies found

somewhat similar findings. An investi-

gation by Broman, for instance, showed

that experience with racially based

discrimination was not significantly

associated with physician-diagnosed hy-

pertension.19 Poston et al20 and Dress-

ler21 also found that perceived racial

discrimination was unrelated to elevated

blood pressure or hypertension. The

results of our findings may be due in

part to a number of factors, including

an equivalent high prevalence of expo-

sure reportedly experienced by the

general study population. As Figure 1

illustrates, <74% of the overall study

population, including hypertensive and

normotensive persons, reported encoun-

ters with stressful incidents of racial

discrimination. Magnitude of stress

perceived to be derived from exposure

among this population was, on the

other hand, a strong and significant

predictor of hypertension. Evidence

shows that respondents reporting higher

levels of generally derived stress were

twice as likely to be hypertensive when

Table 1. Selected characteristics of study population stratified by hypertensive vs
normotensive status: MAHDS, 1999–2001*

Characteristics

Hypertensive Normotensive
n5174 n5182

N % N %

Age (years)
21–49 64 36.8 140 76.9
50–81 110 63.2 42 23.1

Mean (SD) 53.6 (12.8) 42.0 (12.6)

Blood pressure (mm Hg)
Systolic, mean (SD) 142.6 (18.9) 117.1 (9.8)
Diastolic, mean (SD) 88.4 (12.2) 76.2 (8.2)

Body mass index (kg/m2)3

Mean (SD) 31.6 (6.4) 29.8 (6.6)

Sex
Men 71 40.8 89 48.9
Women 103 59.2 93 51.1

Household income (dollars)
#$19,000 52 29.9 36 19.8
$20,000–39,999 49 28.1 53 29.1
$$40,000 73 42.0 93 51.1

Mean (SD) $38,476 ($29,829) $44,717 ($29,677)

Education (years)
#12 72 41.4 70 38.5
13–15 48 27.6 51 28.0
$16 54 31.0 61 33.5

Mean (SD) 13.7 (2.6) 14.0 (2.8)

Marital status
Married 65 37.4 68 37.4
Not currently married 109 62.6 114 62.6

Residential location
Suburban 65 37.4 107 58.8
Urban 109 62.6 75 41.2

* Data were derived from a cross-sectional physiologic and self-reported survey conducted from 1999 through
2001 among a stratified sampling of hypertensive and normotensive adult African Americans residing in Metro-
Atlanta, Georgia—the Metro Atlanta Heart Disease Study (MAHDS). Hypertensives were defined as respondents
with a mean systolic or diastolic blood pressure reading of $140 mm Hg or $90 mm Hg, respectively, or
currently taking prescribed antihypertensive medication. Normotensive respondents were defined as those with
a mean systolic or diastolic blood pressure reading of ,140 mm Hg, ,90 mm Hg, respectively, and not taking

prescribed antihypertensive medication.
3 Body mass index was calculated as weight in kilograms divided by the square of height in meters.
SD5standard deviation.
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compared to those reporting a lower

perception of stress. Figure 2 provides

a stratified illustration for the overall

population and by hypertension status.

A higher proportion of normotensive

respondents reported ‘‘no to low’’

generally derived stress, whereas higher

levels of stress were reported among

hypertensive respondents.

Additional results revealed that ad-

vancing age, increased BMI, and re-

siding in an urban location were in-

dependent factors that significantly

increased the likelihood of hyperten-

sion. Such findings have been similarly

demonstrated in other studies that

included heterogeneous as well as ho-

mogenous racial/ethnic sample popula-

tions.4,36–39 Socioeconomic status has

been demonstrated to be inversely

associated with elevated blood pressure

and hypertension.34,38–40 Findings in

our sample population failed to yield

such a statistically significant relation-

ship, suggesting perhaps that higher

SES, as measured by years of educa-

tional attainment, may not be equally

protective in African Americans as

observed in other racial/ethnic groups.

Overall study information confirms

the conceptual premise that exposure to

racial discrimination is a psychosocial

factor that is stress provoking and highly

prevalent in African Americans; it also

suggests that, although prevalent, expo-

sure to stress-related racial discrimina-

tion may not significantly influence

hypertension likelihood. Evidence rath-

er suggests that differences in the

perceived degree of stress may be a more

significant determinant than exposure

per se. Our observation may be ex-

plained by a number of competing

factors such as coping response, person-

ality, and cardiovascular reactivity.

A variety of studies have demon-

strated a positive inverse relationship

between decreasing coping ability and

elevated blood pressure associated with

exposure to perceived hostile and so-

cially provocative stimuli—including

perceptions of racial discrimination.6,42

Well-established theoretical frameworks

support the generally accepted argu-

ment that stress is a perception of

individualized response derived from

exposure to a stressful stimuli and

coping is a subsequent active or passive

response.26,43–44 Unfortunately, our re-

port was not designed to assess the

effects of coping with hypertension, but

rather level of perceived stress. Studies

on various aspects of personality assess-

ments also reveal a parallel link between

high reactivity to stress and elevated

blood pressure and hypertension,45–47

as well as those related to perceived

stress and adverse cardiovascular reac-

tivity.9–13 Additional research is needed

to clarify the potential independent and

interactive association of these and other

factors on stress-related racial discrimi-

nation and hypertension in African

Americans.

Caveats
Results from this pilot study provide

important new salient insight regarding

the probable association between stress-

related racial discrimination and hyper-

tension in African Americans. However,

broad extrapolation of study findings

may not be feasible because of a number

of inherent constraints and limitations.

Outcome findings, for instance, were

based on a sample of individuals drawn

from a large southern region of the

country composed predominantly of

African Americans. Results from Finch

et al regarding acculturation in Hispa-

nics suggest potential protective health

effects derived from residing in a racially

homogenous environment.48 The lack

of a significant correlation between

Table 2. Results from an adjusted logistic regression model predicting the effects of
exposure to stress-related incidents of racial discrimination and hypertension
likelihood in a sample of African Americans: MAHDS, 1999–2001*

Outcome Variable

Hypertensive

vs

Normotensive

n5174 n5182

Primary predictor OR 95% CI P value
Encountered incidents of

racial discrimination
that caused stress

(per 1 unit increment)
Yes Referent
No 1.15 0.64, 2.13 .63

Covariate
(per 1 unit increment)
Age, years 1.09 1.06, 1.11 ,.0001
Education, years 1.04 0.93, 1.15 .42
Body mass index, kg/m2 1.05 1.01, 1.10 .003
Gender 0.89 0.53, 1.49 .67
Residential location 2.23 1.33, 3.73 .002

* Data were derived from a cross-sectional physiologic and self-reported survey conducted from 1999 through
2001 among a stratified sampling of hypertensive and normotensive adult African Americans residing in Metro-

Atlanta, Georgia—the Metro Atlanta Heart Disease Study (MAHDS).
Level of significance was established as a two-tailed P value of ,.05. The outcome variable included

a dichotomous measure of hypertensive vs normotensive respondents, with hypertensives as the referent group.
Hypertensives were defined as respondents with a mean systolic or diastolic blood pressure reading of
$140 mm Hg or $90 mm Hg, respectively, or currently taking prescribed antihypertensive medication.
Normotensive respondents were defined as those with a mean systolic or diastolic blood pressure reading of

,140 mm Hg, ,90 mm Hg, respectively, and not taking prescribed antihypertensive medication. The primary
predictor included a dichotomous ‘‘yes’’ vs ‘‘no’’ response to the query of ever experiencing an incident of racial
discrimination in any aspect of life that caused stress. The following covariates were included in the model to
control for potential confounding effects: age (in years), educational attainment (in years as a measure of
socioeconomic status), body mass index (kg/m2), gender (men vs women), and residential location (urban vs
suburban). All first-order interaction terms with the primary predictor variable were also offered (including age,
body mass index, and residential location).

OR5odds ratio, CI5confidence intervals.
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exposures to racial discrimination

and hypertension likelihood observed

in our study population may be due to

similar sociocultural factors that may

have thus influenced our findings. A

replication of the study in another

region of the country with a different

racial/ethnic composition may produce

different outcome findings. However,

we have no reason to believe that our

findings will significantly differ from

studies replicated in similar sociodemo-

graphic communities of the United

States.

Reporting and recall bias inherent in

self-reported indices is another metho-

dologic issue that requires acknowledg-

ment. We attempted to control for

recall bias between the primary pre-

dictor and outcome variables during the

recruitment phase of the study by

generally informing potential partici-

pants that the study was designed to

assess aspects of hypertension and heart

disease in African Americans and that

a comprehensive questionnaire was

therefore required.

Outcome findings were also based

on cross-sectional observations and do

not provide evidence concerning the

cumulative physiologic effect of chronic

exposure to racial discrimination and

subsequent change in blood pressure

over time. We were cognizant of this

limitation and aware that a longitudinal

(or nested) design that included an

objective measure of stress, such as

cortosiol, would be optimal and more

robust49,50; unfortunately, resource lim-

itations associated with this pilot pre-

cluded such an elaborate research de-

sign. We attempted to address an

aspect of this issue by incorporating

a modified probe adapted from validat-

ed proxy measures of chronic lifetime

exposure32–33 with a response to the

query ‘‘Have you ever experienced

racism or discrimination from non-

African Americans during your lifetime

in any aspect of your life because of

your skin color and race that caused you

stress?’’

Table 3. Results from an adjusted logistic regression model predicting the effects of
level of stress generally derived from exposure to stress-related racial discrimination
and hypertension likelihood in a sample of African Americans: MAHDS, 1999–2001*

Outcome Variable

Hypertensive

vs

Normotensive

n5130 n5135

Primary predictor OR 95% CI P value
Level of stress generally

derived from exposure
to racial discrimination

(per 1 unit increment)
No – low stress referent
Moderate stress 2.35 1.14, 4.83 .02
High – very high stress 2.50 1.17, 5.34 .01

Covariate
(per 1 unit increment)
Age, years 1.09 1.06, 1.11 ,.0001
Education, years 1.04 0.93, 1.15 .89
Body mass index, kg/m2 1.05 1.01, 1.10 .001
Sex 0.89 0.53, 1.49 .89
Residential location 2.23 1.33, 3.73 .002

* Data were derived from a cross-sectional physiologic and self-reported survey conducted from 1999 through
2001 among a stratified sampling of hypertensive and normotensive adult African Americans residing in Metro-
Atlanta, Georgia—the Metro Atlanta Heart Disease Study (MAHDS). The distribution of hypertensives and

normotensives (130 and 135, respectively) reflect the number of respondents that answered ‘‘yes’’ to experiencing
incidents of racial discrimination that caused stress.

Level of significance was established as a two-tailed P value of ,.05. The outcome variable included
a dichotomous measure of hypertensive vs normotensive respondents (hypertensives5referent group).
Hypertensives were defined as respondents with a mean systolic or diastolic blood pressure reading of
$140 mm Hg or $90 mm Hg, respectively, or currently taking prescribed antihypertensive medication.
Normotensive respondents were defined as those with a mean systolic or diastolic blood pressure reading of

,140 mm Hg, ,90 mm Hg, respectively, and not taking prescribed antihypertensive medication. The primary
predictor included a rank-ordered trichotomous response to the query concerning level of perceived stress derived
from an encounter of racial discrimination. The following covariates were included in the model to control for
potential confounding effects: age (in years), educational attainment (in years as a measure of socioeconomic
status), body mass index (kg/m2), sex (men vs women), and residential location (urban vs suburban). All first-order
interaction terms with the primary predictor variable were also offered in the model (including 3 age, body mass

index and residential location).
OR5odds ratio, CI5confidence intervals.

Fig 1. Prevalence of self-reported exposure to incidents of racial discrimination that
caused stress
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Genetics have been well established

as a risk factor for hypertension and

have recently been shown to be a rele-

vant marker for stress reactivity.51 In-

herent limitations associated with our

study, however, precluded the ability to

account for independent and/or poten-

tial interactive effects.52,53 We finally

acknowledge the concept of racial

discrimination as a subjective construct

and that any attempt to measure an

empiric correlation with hypertension

likelihood may not be precise when

compared to established physiologic risk

factors. We further acknowledge that

any observed association between mea-

sures of racial discrimination and hy-

pertension may be a function of assess-

ment instruments and probes.54 Despite

these observations or research limita-

tions, we nevertheless are confident that

information produced by this report

will contribute to the existing body of

knowledge and subsequent development

of research concerning stress-related

racial discrimination and the etiology

of hypertension in African Americans.

CONCLUSION

The unique milieu within the Afri-

can-American context includes a conver-

gence of social, environmental, and

biologic factors that individually in-

fluence and interact as biopsychosocial

risk factors that contribute to the risk of

hypertension and its subsequent onset.

The physiologic effects of stress derived

from exposure to racial discrimination

within this experience are complex and

cannot be easily quantified; indeed,

study results are competing and in-

consistent. The primary objective of our

research was to advance public health

discourse and relevant research related

to racial discrimination as a prevalent

stressor and its effects on the etiology

and excess burden of hypertension in

African Americans.

Our findings suggest that stress-

related incidents of racial discrimination

are highly prevalent and equally experi-

enced by African Americans, but may

not be a significant factor associated

with an increased likelihood of hyper-

tension. The degree of perceived stress

derived from encounters of racial dis-

crimination may be a more significant

determining factor. More elaborate re-

search is needed to better clarify the

biopsychosocial effects of stress derived

from exposure to racial discrimination

on the etiology and disproportionate

prevalence of hypertension in African

Americans, including risk reduction

implications.

ACKNOWLEDGMENTS

The Metro Atlanta Heart Disease Study was

supported in part by a Centers for Disease

Control and Prevention Special Interest Pro-

ject Grant (#TS-0724) to Sharon K. Davis.

The authors wish to thank the MAHDS staff,

Celedor Hutto, MS, Tanya Jennings,

LMSW, and Marques Harvey, MPH, the

Morehouse School of Medicine Clinical

Research Center staff, and the study partic-

ipants for their important contributions.

REFERENCES

1. Fried VM, Prager K, Mackay AP, Xia H.

Chartbook on Trends in the Health of Americans.

Health, United States, 2003. Hyattsville, Md:

National Center for Health Statistics; 2003.

2. Curtin PD. The slavery hypothesis for hyper-

tension among African Americans: the histor-

ical evidence. Am J Public Health. 1992;82:

1681–1686.

3. Fiscella K, Franks P, Gold MR, Clancy CM.

Inequality in quality: addressing socioeconom-

ic, racial, and ethnic disparities in health care.

JAMA. 2000;283:2579–2584.

4. James SA, Kleinbaum DG. Socioecologic

stress and hypertension-related mortality rates

in North Carolina. J Public Health. 1976;66:

353–358.

5. Anderson NB, Myers F, Pickering T, Jackson TS.

Hypertension in Blacks: psychosocial and bi-

ologicalperspective.JHypertens.1989;7:161–172.

6. Harrell JP, Hall S, Taliaferro J. Physiological

responses to racism and discrimination: an

assessment of the evidence. Am J Public Health.

2003;93:243–247.

Fig 2. Prevalence of stress generally derived from incidents of racial discrimination

Our findings suggest that

stress-related incidents of

racial discrimination are

highly prevalent and equally

experienced by African

Americans, but may not be

a significant factor associated

with an increased likelihood

of hypertension.

RACISM AND HYPERTENSION IN AFRICAN AMERICANS - Davis et al

Ethnicity & Disease, Volume 15, Autumn 2005 591



7. Clark R, Anderson NA, Clark VR, Williams

DR. Racism as a stressor for African Amer-

icans: a biopsychosocial model. Am Psychol.

1999;54:805–816.

8. Williams DR, Neighbors HW. Racism, dis-

crimination, and hypertension: evidence and

needed research. Ethn Dis. 2001;11:800–

816.

9. Anderson NB. Racial differences in stress-

induced cardiovascular reactivity and hyper-

tension: current status and substantive issues.

Psychol Bull. 1989;105:89–105.

10. Fang CY, Myers HG. The effects of racial

stressors and hostility on cardiovascular re-

activity in African-American and Caucasian

men. Health Psychol. 2001;20:64–70.

11. McNeilly MD, Robinson EL, Anderson NB,

et al. Effects of racist provocation and social

support on cardiovascular reactivity in African-

American women. Int J Behav Med.

1995;2:321–338.

12. Morris-Prather CE, Harrell JP, Collins R,

Leonard KL, Boss M, Lee JW. Gender

differences in mood and cardiovascular re-

sponse to socially stressful stimuli. Ethn Dis.

1996;6:123–131.

13. Guyll M, Matthews KA, Bromber JT. Dis-

crimination and unfair treatment: relationship

to cardiovascular reactivity among African-

American and European-American women.

Health Psychol. 2001;5:315–325.

14. Schuman H, Hatchett S. Black Racial Atti-

tudes: Trends and Complexities. Ann Arbor:

University of Michigan, Institute for Social

Research; 1974.

15. Adams JP. Jr, Dressler WW. Perceptions of

injustice in a Black community: dimensions and

variation. Hum Relat. 1988;41:10:753–767.

16. Jackson JS, Brown MA, Williams DR, Torres

M, et al. Racism and the physical and mental

health status of African Americans: a thirteen

year national panel study. Ethn Dis. 1996;6:

132–147.

17. Bobo LD. The color line, the dilemma, and

the dream. Race relations in America at the

close of the 20th century. In: Higham J Ed.

Civil Rights and Social Wrongs: Black-White

Relations Since World War II. University

Park, Pa: Pennsylvania State University Press,

1997.

18. Williams DR, Neighbors HW, Jackson JS.

Racial/ethnic discrimination and health: find-

ings from community studies. Am J Public

Health. 2003;92:200–208.

19. Broman CL. The health consequences of racial

discrimination: a study of African Americans.

Ethn Dis. 1996;6:148–153.

20. Poston WSC, Pavlik VN, Hyman DJ, et al.

Genetic bottlenecks, perceived racism, hyper-

tension risk among African Americans and

first-generation African immigrants. J Hum

Hypertens. 2001;15:341–351.

21. Dressler WW. Lifestyle stress and blood

pressure in a southern Black community.

Psychosom Med. 1990;52:182–198.

22. James K, Lovato C, Khoo G. Social identity

correlates of minority workers’ health. Acad

Manage J. 1994;37:383–396.

23. Krieger N. Racial and gender discrimination:

risk factors for high blood pressure? Soc Sci

Med. 1990;30:1273–1281.

24. James SA, LaCroix AZ, Kleinbaum DG,

Strogatz DS. Jim Henryism and blood

pressure differences among Black men: II. the

role of occupational stressors. J Behav Med.

1984;7:259–275.

25. Krieger N, Sidney S. Racial discrimination and

blood pressure: the CARDIA study of young

black and white adults. Am J Public Health.

1996;86:1370–1378.

26. Lazarus RS, Folkman S. Stress Appraisal and

Coping. New York, NY: Springer; 1984.

27. Davis SK, Liu Y, Collins R, Nembhard N.

Effects of perceived racism and discrimination

on hypertension prevalence in African Amer-

icans: the MAHDS. Paper presented at: 16th

National Conference on Chronic Disease and

Prevention and Control; 2002; Atlanta, Geor-

gia.

28. Din-Dzietham R, Nembhard WN, Collins R,

Davis SK. Perceived stress following race-based

discrimination at work is associated with

hypertension in African Americans. The Metro

Atlanta Heart Disease Study, 1999–2001. Soc

Sci Med. 2004;58:449–461.

29. JNC 6. National High Blood Pressure Educa-

tion Program. The sixth report of the Joint

National Committee on Prevention, Detec-

tion, Evaluation, and Treatment of High

Blood Pressure. Arch Intern Med. 1997;157:

2413–2446.

30. Cohen S, Kamarck T, Mermelstein R. A global

measure of perceived stress. J Health Soc Behav.

1983;24:385–396.

31. McNeilly MD, Robinson EL, Anderson NB,

et al. The perceived racism scale: a multidi-

mensional assessment of the experience of

White racism among African Americans. Ethn

Dis. 1996;6:154–166.

32. Utsey SO, Poterotto JG. Development and

validation of the Index of Race-Related Stress

(IRRS). J Couns Psychol. 1996;43:1:12.

33. Landrine H, Klonoff EA. The schedule of

racist events: a measure of racial discrimination

and a study of its negative physical and mental

health consequences. J Black Psychol. 1996;22:

144–167.

34. Cronbach L. Coefficient alpha and the internal

structure of tests. Psychometrika. 1951;16:

297–334.

35. Hajjar I, Kotchen TA. Trends in prevalence,

awareness, treatment, and control of hyper-

tension in the United States, 1988–2000.

JAMA. 2003;290:199–206.

36. Schulz A, Israel B, Williams DR, Parker E,

Becker A, James S. Social inequalities, stres-

sors, and self-reported health status among

African-American and White women in the

Detroit metropolitan area. Soc Sci Med.

2000;51:1639–1653.

37. Merlo J, Ostergren PO, Hagberg O, et al.

Diastolic blood pressure and area of residence:

multilevel vs ecological analysis of social

inequality. J Epidemiol Community Health.

2001;55:791–798.

38. Shea S, Stein AD, Basch CE, et al. In-

dependent associations of educational attain-

ment and ethnicity with behavioral risk factors

for cardiovascular disease. Am J Epidemiol.

1991;134:567–582.

39. Winkleby MA, Kraemer HC, Ahn DK,

Varady AN. Ethnic and socioeconomic differ-

ences in cardiovascular disease risk factors.

findings for women from the Third National

Health and Nutrition Examination Survey,

1988–1994. JAMA. 1998;280:356–362.

40. Arnett DK, McGovern PG, Jacobs DR, et al.

Fifteen-year trends in cardiovascular risk

factors (1980–1982 through 1985–1997).

The Minnesota Heart Survey. Am J Epidemiol.

2002;156:929–935.

41. SAS Institute Inc. SAS/STAT User’s Guide,

Version 8e. Cary, NC: SAS Institute Inc; 1999.

42. Clark R, Anderson NB. Efficacy of racism-

specific coping styles as predictors of cardio-

vascular functioning. Ethn Dis. 2001;11:

286–295.

43. Steptoe A. Psychological coping, individual

differences and physiological stress response.

In: Copper CL, Payne R, eds. Personality and

Stress: Individual Differences in the Stress Pro-

cess. West Sussex, England: John Wiley &

Sons; 1991:205–235.

44. Zakowski SG, Hall MH, Klien LC, Baum A.

Appraised control, coping, and stress in

a community sample: a test of the goodness-

of-fit hypothesis. Ann Behav Med. 2001;3:

158–165.

45. Armstead CA, Lawler KA, Gordon G, Cross J,

Gibbons J. Relationship of racial stressors to

blood pressure responses and anger expression

in Black college students. Health Psychol.

1989;8:541–556.

46. Lai J, Linden W. Gender, anger expression

style, and opportunity for anger release de-

termining cardiovascular reaction to and re-

covery from anger provocation. Psychosom

Med. 1992;54:287–310.

47. Williams JE, Paton CC, Siegler IC, Eigen-

brodt ML, Nieto FJ, Tyroler HA. Anger,

proneness predicts coronary heart disease risk:

prospective analysis from the Atherosclerosis

Risk in Communities (ARIC) Study. Circula-

tion. 2000;101:2034–2039.

48. Finch BK, Vega WA. Acculturation, stress,

social support, and self-rated health among

RACISM AND HYPERTENSION IN AFRICAN AMERICANS - Davis et al

592 Ethnicity & Disease, Volume 15, Autumn 2005



Latinos in California. J Immigr Health.

2003;5:109–117.

49. Roy MP, Steptoe As, Kirschbaum C. Life events

and social support as moderators of individual

differences in cardiovascular and cortisol re-

activity. J Pers Soc Psychol. 1998;5:1273–1281.

50. Kapuku GK, Treiber FA, Davis HC. Relation-

ships among socioeconomic status, stress in-

duced changes in cortisol, and blood pressure

in African-American males. Ann Behav Med.

2002;4:320–325.

51. Bierhaus A, Wold J, Andrass M, et al. A

mechanism converting psychosocial stress into

mononuclear cell activation. Proc Natl Acad

Sci U S A. 2003;4:1920–1925.

52. Nazroo JY. Genetic, cultural, or socio-

economic vulnerability? Expanding ethnic

inequalities in health. Soc Health Illness.

1998;20:714–734.

53. Cruickshank JK, Mbanya JC, Wilks R,

McFarlance-Anderson N, Forrester T. Sick

genes, sick individuals, or sick populations

with chronic disease? The emergence of

diabetes and high blood pressure in African-

origin populations. Int J Epidemiol.

2001;30:111–117.

54. Parker H, Botha JL, Haslam C. ‘‘Racism’’ as

a variable in health research – can it be

measured? J Epidemiol Community Health.

1994;48:522.

AUTHOR CONTRIBUTIONS

Design and concept of study: Davis
Acquisition of data: Davis, Liu, Collins
Data analysis and interpretation: Davis, Liu,

Din-Dzietham
Manuscript draft: Davis, Collins, Din-Dzie-

tham
Statistical expertise: Liu, Din-Dzietham

RACISM AND HYPERTENSION IN AFRICAN AMERICANS - Davis et al

Ethnicity & Disease, Volume 15, Autumn 2005 593


