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Background. The current study was designed to examine the cross-sectional association between perceived discrimi-
nation and blood pressure (BP) in a sample of older African American and white adults. We hypothesized that perceived
discrimination would be associated with higher levels of BP and that this association would be stronger for older African
Americans compared with whites.

Methods. Participants were 4,694 (60% African American, 60% women) community-dwelling older adults. Perceived
discrimination and other relevant risk factors were assessed via interview, and BP was measured using standard sphyg-
momanometers. Multivariate linear regression models were conducted to test associations among race, perceived dis-
crimination, and BP.

Results. In models adjusted for age, sex, race, and education, perceived discrimination was not associated with higher
levels of systolic blood pressure (p = .10) but was associated with higher levels of diastolic blood pressure (DBP)
(p = .01). Further analyses revealed that the association between perceived discrimination and DBP was present in older
African Americans (p = .0003) but not whites (p = .46). Results persisted after adjusting for relevant risk factors.

Conclusions. Findings suggest that discrimination may be a unique risk factor for elevated DBP in older African
Americans. Because these findings are cross-sectional, additional research is needed to determine whether the observed
associations persist over time.
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LEVATED blood pressure (BP) is a risk factor for a

wide variety of illnesses, including heart disease, stroke,
and end-stage renal disease (1-3). Studies have consistently
observed higher rates of elevated BP in African Americans
compared with (non-Hispanic) white adults (4,5), and these
disparities persist into older age (4,6). Many factors are be-
lieved to contribute to racial disparities in elevated BP, in-
cluding black—white differences in socioeconomic status
(SES; 7), obesity (5,7), and negative health behaviors
(eg, lack of exercise; 8).

Researchers have also examined the role of perceived
discrimination as a possible risk factor for elevated BP in
African Americans (9—13). Self-reported rates of discrimina-
tory treatment are significantly higher in African Americans
compared with whites (14—16) and are believed to contrib-
ute to black—white disparities in health (17). Although some
studies have observed positive associations between dis-
crimination and BP (10-12,18,19), others have reported
null findings (14,20), with negative associations observed in
certain subgroups (9,13).

To date, most studies examining the association between
discrimination and BP have been conducted in samples of
adolescents or young- to middle-aged African American
and white adults (9,12-14,19). To our knowledge, no stud-
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ies have investigated this association in samples of older
African Americans. Discrimination may have particular rel-
evance for older African Americans, many of whom came
of age at a time when discriminatory treatment was legal,
and for the most part sanctioned, in the United States (21).
African Americans of this generation may be particularly
sensitive to discriminatory treatment and consequently
more vulnerable to its negative health effects.

The current study was designed to examine the associa-
tion between perceived discrimination and BP in a sample of
community-dwelling older African American and white
adults. We hypothesized that (i) perceived discrimination
would be associated with higher levels of systolic blood
pressure (SBP) and diastolic blood pressure (DBP) and that
(ii) this association would be stronger for African Americans
compared with whites.

METHODS

Participants were from the Chicago Health and Aging
Project (CHAP), an ongoing, population-based longitudi-
nal study of risk factors for Alzheimer’s disease and other
conditions of aging. CHAP includes a large number of
African Americans and non-Hispanic whites living in a
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single geographically defined area with a broad representa-
tion of SES within each racial/ethnic group. Details of the
CHAP study design have been previously reported (22).
Briefly, the CHAP study began with a complete census of
all households across three contiguous areas on the south
side of Chicago, Illinois. All residents aged 65 and older
were asked to participate, and 6,158 enrolled as original co-
hort participants, for an overall participation rate of 78.9%.
Between 1993 and 1996, all participants received an in-
home, face-to-face interview that was repeated in 3-year
cycles. Beginning with the third interview cycle (2000—
2002), CHAP added new participants to the cohort consist-
ing of area residents who had attained the age of 65 since
the inception of the study. These successive cohort partici-
pants received the same baseline interview as the original
cohort and are also reinterviewed at 3-year intervals. The
discrimination measure was added to the second interview
(1997-1999) for participants of the original cohort but was
included in the first (baseline) interview for successive co-
hort participants. Data from these two sources were com-
bined for the present analysis.

Data were available from a total of 7,195 participants, of
whom 2,205 (30.7%) were excluded due to not having a
same-race interviewer. This was done for methodological
reasons. In previous analyses using the perceived discrimi-
nation measure in this cohort, there were substantial “race-
of-interviewer” effects on discrimination scores, with
participants reporting significantly lower levels of discrimi-
nation when interviewed by a person of a different racial
background (16,23). This is consistent with other research
(24,25), which suggests that questions about current levels
of discrimination and unfair treatment are the most sensitive
to race-of-interviewer effects, with effects being particu-
larly pronounced for African Americans (24). To reduce the
potential bias associated with race-of-interviewer effects,
we restricted our analyses to participants with a same-race
interviewer. Of these remaining 4,990 participants, an ad-
ditional 296 (5.9%) were excluded because of missing data
on discrimination or BP outcomes. The final sample con-
sisted of 4,694 participants: 3,031 from the original CHAP
cohort and 1,663 from the successive cohort.

Study procedures were approved by the Institutional Re-
view Board of Rush University Medical Center. All partici-
pants provided written, informed consent.

Measures

Perceived discrimination.—Perceived discrimination was
assessed with the Everyday Discrimination scale (15). This
9-item scale asks participants to indicate the frequency with
which they experienced various forms of interpersonal mis-
treatment in their day-to-day lives. Examples include “You
are treated with less respect than other people” and “You
receive poorer service than other people at restaurants or
stores.” Items are framed in the context of general mistreat-
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ment, without reference to race, age, etc., and are assessed
with a 4-point scale (0=never, 1 =rarely, 2=sometimes, and
3=often). As in other studies (14), responses were recoded
to a binary format (often or sometimes=1 and rarely or
never=0) and then summed across items to obtain the total
score (range 0-9). This scale has been previously validated
in CHAP with good reliability (16).

Blood pressure.—BP was measured using standard pro-
cedures (26). Two consecutive BP readings were taken with
30 seconds between measurements, using standard sphyg-
momanometers on seated participants. The average of the
two measurements was recorded. SBP and DBP were mod-
eled continuously in all analyses.

Covariates.—Race was self-reported as non-Hispanic
African American or non-Hispanic white. Age was assessed
via self-reported date of birth. Education was measured
in years. Cigarette smoking was quantified in pack-years,
using questions from the Established Populations for Epide-
miologic Studies of the Elderly (EPESE) project (27). Body
mass index (BMI) was calculated as weight in kilograms
divided by height in meters squared (28). Information on
physician-diagnosed heart disease, stroke, and/or diabetes
was self-reported using standardized questions from EPESE
(27). Antihypertensive medication use was established by
direct inspection of all medications participants used during
the 2-week period preceding the interview. With three ex-
ceptions (race, physician-diagnosed diseases, and antihy-
pertensive use), covariates were modeled continuously in
all analyses.

Statistical Analyses

Descriptive statistics were used to characterize the sample
on demographics, risk factors, and BP variables at baseline.
We then fit cross-sectional, linear regression models, model-
ing baseline BP levels as a function of perceived discrimina-
tion and potential confounders. Our primary model (Model 1)
tested the association between perceived discrimination and
BP, after adjusting for age, sex, race, and education. Model 2
added a term for the discrimination by race interaction to test
whether the effect of discrimination differed between African
Americans and whites. In Model 3, we added additional con-
trol variables for smoking, BMI, and physician-diagnosed
diseases. Separate models were fit for SBP and DBP. All
models were adjusted for antihypertensive medication use. In
sensitivity analyses, we also ran models excluding individu-
als on antihypertensive medications and results were similar.
Because the discrimination variable was slightly skewed,
we also ran additional analyses after recoding it into four
categories (0, 1, 2-3, and >4). Results were similar to those
using the continuous discrimination variable; thus, to remain
consistent with prior research in this area, the continuous
variable was retained in all analyses.
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Table 1. Participant Characteristics for the Total Sample and by Race

Characteristics Total (N=4,694) African Americans (N=2,826) Whites (N=1,868) p Value
Age 74.1 (6.7) 72.9 (5.9) 75.8 (7.3) <.0001
‘Women (%) 60.0 59.2 60.7 32
Education (years) 12.4 (3.5) 11.2 (3.3) 14.2 (3.2) <.0001
Discrimination 1.0 (1.6) 1.3 (1.8) .62 (1.17) <.0001
Antihypertensive use (%) 29.9 32.1 26.7 <.0001
SBP (mm/Hg) 134.6 (17.2) 135.4 (16.3) 133.5(18.5) .001
DBP (mm/Hg) 77.9 (10.9) 79.8 (10.5) 74.9 (10.8) <.0001
BMI (kg/m?) 27.6 28.5(6.3) 26.3(5.2) <.0001
Smoking (pack-years) 15.0 13.2(22.9) 17.5 (30.2) <.0001
Diabetes (%) 6.4 8.6 32 <.0001
Heart disease (%) 14.1 14.3 13.9 .68
Prior stroke (%) 6.9 7.9 5.4 .001

Note: Values are mean (SD) or percentage. BMI = body mass index; DBP = diastolic blood pressure; SBP = systolic blood pressure.

Following this, we ran a series of exploratory analyses to
determine whether any observed associations between dis-
crimination and BP differed by education, age, or gender.
None of the interaction terms were significant; thus, they
were not included in our final models. All models were
computed using sas, Version 9.1.3 (29).

RESULTS

Farticipant Characteristics

Sample characteristics for the full sample and by race are
presented in Table 1. The sample was 60% African American
and 60% women. On average, participants were 74.1 years
old (standard deviation [SD]=6.7) with 12.4 years (SD=3.5)
of education. The average discrimination score was 1.01
(SD=1.6), and approximately 30% of participants were on
antihypertensive medications. Mean SBP was 134.6 mm/
Hg (SD=17.2), and mean DBP was 77.9 mm/Hg
(SD=10.9).

Compared with whites, African Americans were
younger, less educated, reported more discrimination, and
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Figure 1. Scatterplot of perceived discrimination and systolic blood pressure
(SBP) for African Americans and whites.

had higher SBP and DBP (see Table 1). African Americans
also had higher BMIs, were more likely to be on antihy-
pertensive medications, and were more likely to report a
history of diabetes and/or stroke than whites. Conversely,
African Americans reported fewer pack-years of smoking
than whites.

Perceived Discrimination and BP

The bivariate associations between perceived discrimina-
tion and BP for African Americans and whites are presented
as scatterplots for SBP and DBP in Figures 1 and 2, respec-
tively. Results differed for SBP and DBP. The fitted lines
indicate a clear racial difference in the association between
perceived discrimination and BP, although these differences
seem to be less pronounced for SBP compared with DBP.
There appears to be a slight positive relationship between
perceived discrimination and DBP for African Americans
and a slight negative relationship for whites.

In the multivariate model (Model 1; Table 2) adjusted for
age, sex, race, education, and antihypertensive use, per-
ceived discrimination was not significantly associated with
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Figure 2. Scatterplot of perceived discrimination and diastolic blood pressure
(DBP) for African Americans and whites.
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Table 2. Linear Regression Models of Perceived Discrimination and SBP
SBP
Model 17 (R? = .019) Model 2* (R? =.019) Model 37 (R? = .029)
Estimate SE p Value Estimate SE p Value Estimate SE p Value
Discrimination -.25 .16 12 -.01 34 97 -.15 35 .67
Race x discrimination -.30 .39 43 -.26 .39 .50

Notes: SBP = systolic blood pressure.
* Adjusted for age, sex, race, education, and antihypertensive medications.

" Adjusted for age, sex, race, education, antihypertensive medications, smoking, body mass index, heart disease, diabetes, and stroke.

SBP (p=.12). The Race x Discrimination interaction for
SBP was also nonsignificant (p=.43). The association
between perceived discrimination and SBP remained non-
significant after additional adjustments for smoking, BMI,
and physician-diagnosed diseases (Model 3; Table 2).

In contrast, perceived discrimination was associated with
higher levels of DBP (regression estimate=.25, p=.01),
after adjusting for age, sex, race, education, and antihyper-
tensive use (see Model 1; Table 3). The Race x Discrimina-
tion interaction term was also significant for DBP (regression
estimate=.55, p =.02) (Model 2; Table 3).

In race-stratified models (Table 4), there was a signifi-
cant positive association between perceived discrimination
and DBP (regression estimate=.39, p=.0003) for older
African Americans. The regression estimate indicates that,
at baseline, every additional unit in the discrimination score
was associated with a .39-mm/Hg higher DBP in African
Americans. In older whites, there was a slight negative but
nonsignificant association between perceived discrimina-
tion and DBP (regression estimate=—.16, p=.40).

To illustrate these associations, we plotted the predicted
values of DBP by levels of discrimination for older African
Americans and whites (Figure 3). Higher levels of perceived
discrimination were associated with increased levels of
baseline DBP in older African Americans only. The asso-
ciation between discrimination and DBP in older whites
although nonsignificant, appeared to be slightly inverse.

Additional adjustments for smoking, BMI, and physi-
cian-diagnosed diseases did not change the patterning of
our results in the full (Model 3; Table 3) or race-stratified
samples (Table 4).

DiscuUssION

We examined the association between perceived dis-
crimination and BP in a population-based cohort of older
African American and white adults. Findings revealed a
significant cross-sectional association between discrimi-
nation and DBP in older African Americans but not whites.
In older African Americans, higher levels of perceived dis-
crimination were associated with higher levels of DBP.
This association was independent of demographic vari-
ables and potential confounders such as hypertensive med-
ication use, smoking, BMI, and physician-diagnosed
diabetes, heart disease, and/or stroke. Interestingly, our
findings were limited to DBP. No significant associations
were observed with SBP.

The positive association between perceived discrimi-
nation and elevated DBP observed in our cohort of older
African Americans (but not whites) is consistent with
findings from laboratory and community-based cohort
studies of younger African American adults and adoles-
cents (9-12,19,30,31). Although a number of these stud-
ies have focused on African Americans exclusively
(10,11,19), those that compare African Americans with
whites typically find significant associations between
discrimination and BP in African Americans but do not
observe similar associations in whites (12,30,31). Hence,
our findings provide additional support for the notion
that experiences of discrimination may negatively affect
BP levels in African American populations (17).

Our finding that discrimination was associated with eleva-
tions in DBP, but not SBP, in older African Americans has
not previously been reported in a community-based cohort

Table 3. Linear Regression Models of Perceived Discrimination and DBP

DBP

Model 1" (R? = .068)

Model 2* (R? = .069)

Model 37 (R? = .08)

Estimate SE p Value Estimate SE p Value Estimate SE p Value
Discrimination 25 .10 .01 -.18 21 .38 -.26 21 23
Race x discrimination .55 24 .02 .62 24 .01

Notes: DBP = diastolic blood pressure.

* Adjusted for age, sex, race, education, and antihypertensive medications.
T Adjusted for age, sex, race, education, antihypertensive medications, smoking, body mass index, heart disease, diabetes, and stroke.
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Table 4. Linear Regression Models of Perceived Discrimination and Diastolic Blood Pressure by Race

African Americans Whites
Estimate SE p Value Estimate SE p Value
Discrimination (Model 2)* .39 A1 .0003 -.16 21 46
Discrimination (Model 3)* .37 1 .001 =21 22 33

Notes: * Adjusted for age, sex, education, and antihypertensive medications. Model R?=.029 for African Americans, R?=.019 for whites.
Adjusted for age, sex, education, antihypertensive medications, smoking, body mass index, heart disease, diabetes, and stroke. Model R?=.034 for African

Americans, R?=.037 for whites.

but has been observed in a number of laboratory-based stud-
ies with younger African American adults (12,30,31). For
example, Guyll and colleagues (12) found that higher reports
of discriminatory treatment were associated with greater
DBP, but not SBP, reactivity to laboratory stressors in mid-
dle-aged African American women. Lepore and colleagues
(30) found similar associations in younger African American
women. Studies including men have produced comparable
results, with discriminatory stressors showing stronger as-
sociations with elevated DBP, rather than SBP (31-33).

To date, there have been few explanations proposed for
this particular patterning of results. Recently, Thomas and
colleagues (33, 696) hypothesized that experiences of dis-
crimination may not lend themselves to active coping ef-
forts, which would increase heart rate and SBP, but might
instead require a greater amount of “quiet attentiveness and
vigilance” that would lead to increased total peripheral re-
sistance and elevated DBP. Indeed, there is some evidence
that the underlying hemodynamic pattern of BP responses
to stress differs for African Americans compared with
whites, with African Americans exhibiting both increased
vascular o-adrenergic receptor sensitivity and enhanced
total peripheral resistance (34,35). Whether these factors
would contribute to a differential increase in DBP compared
with SBP in response to discriminatory stressors remains to
be determined.

Historically, there has been some controversy over the
clinical significance of DBP versus SBP in older adult popu-
lations—with SBP believed to be more of a contributor to
clinical outcomes (36-38). However, a recent meta-analysis
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Figure 3. Predicted diastolic blood pressure (DBP) by PERCEIVED
DISCRIMINATION scores in older African Americans and whites.

of more than 61 prospective cohort studies found that both
SBP and DBP were linearly associated with vascular mortal-
ity in middle-aged and older adult cohorts (39). Thus, in
many studies, DBP continues to have a dose—response asso-
ciation with vascular events and vascular mortality well into
older age. In this respect, experiences of discrimination could
ultimately influence vascular outcomes in older African
American populations via elevations in DBP. Our effect sizes
are relatively small; however, although small effects at the
individual level can translate into meaningful effects at the
population level, the implications of these results should be
interpreted with some caution. Nonetheless, future studies
should begin to examine associations between discrimination
and vascular outcomes in older adults, with DBP as a poten-
tial mediator.

Our study has limitations. To begin with, our measure of
perceived discrimination was a brief measure of fairly subtle,
day-to-day forms of discriminatory treatment. Given the age of
our cohort and the historical relevance of discrimination in the
lives of African Americans who came of age prior to the Civil
Rights movement in the United States, the study could have
benefited from a more comprehensive assessment of both sub-
tle and not-so-subtle forms of discriminatory treatment across
the life span. Our measure is also limited by the fact that we did
not assess the reason for the discriminatory experiences (race,
gender, age, etc.). Findings from at least one study suggest that
nonracial discrimination may be more strongly associated with
vascular outcomes than with racial discrimination (13); con-
versely, findings from another cohort indicate that the attribu-
tion for discriminatory experiences matters less than the
experiences themselves, with nonracial and racial discrimina-
tion having a similar impact on vascular health (40). It is diffi-
cult to gauge which forms of discrimination are accounting for
our results—it is possible that older African American adults
are particularly vulnerable to certain types of discrimination
(eg, racism and ageism) and less vulnerable to others. Further
research in this area is warranted. Finally, these findings are
cross-sectional in nature. Additional research is needed to de-
termine if the observed cross-sectional associations persist
over time.

Our study also has several strengths. To our knowledge,
this study is the first to examine the association between per-
ceived discrimination and BP in an older adult cohort. The
study features a large, population-based sample, with a high
participation rate. We also used a well-established measure of



Discrimination and Blood Pressure 1007

discrimination and standardized methods for the assessment
of BP and other covariates.

In summary, perceived discrimination was associated with
higher levels of baseline DBP in a community-based sample of
older African Americans, but not whites, even after controlling
for a number of potential confounders. These findings provide
further support for the notion that discriminatory experiences
might be a unique risk factor for elevated BP in African
American populations.
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