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ABSTRACT

This study explored the effects of perceived racism and so-
cial support (quantity and quality) on blood pressure reactivity.
In a college sample of 64 Blacks (M age = 22.69 years, SD =
6.60), systolic blood pressure (SBP) and diastolic blood pres-
sure (DBP) were assessed before and during a standardized se-
rial subtraction task. Perceptions of racism and the quantity and
quality of social support were measured by self-report. Separate
multiple regression analyses revealed that perceived racism and
social support (neither quantity nor quality) were not independ-
ent predictors of SBP or DBP changes (ps > .05). These analy-
ses did indicate that perceived racism interacted with the quan-
tity of social support (p < .002, partial R2 = .175) and with the
quality of social support (p < .0007, partial R2 = .195) to predict
DBP changes. Perceived racism also interacted with the quan-
tity of social support to predict changes in SBP (p < .02, partial
R2 = .11). In general, whereas high social support was related to
less marked blood pressure changes under conditions of low
perceived racism, high social support was associated with exag-
gerated blood pressure changes under conditions of high per-
ceived racism. These significant interaction effects persisted af-
ter statistically controlling for potential confounders. The
findings highlight the importance of examining the joint contri-
bution of real-world experiences and coping resources to blood
pressure reactivity in Blacks.

(Ann Behav Med 2003, 25(2):127–136)

INTRODUCTION

Relative to other ethnic groups in the United States, the
prevalence of primary hypertension (hypertension) is dispropor-
tionately higher among Blacks (1). The hypothesized psycho-
social stress association with environmental events such as rac-
ism is among the explanations that have been forwarded to
explain these persistently higher rates of hypertension in some
Blacks (2–4). Consistent with the results of Anderson,
McNeilly, and Myers (5), perceived racism may influence acute
elevations in vascular reactivity, which is posited to lead over
time to hyperreactivity, structural changes in the vasculature,
baroreceptor alterations, and eventually hypertension. To the ex-
tent that perceptions of chronic stressors influence the develop-
ment of these physiological changes (5), it may be possible to

identify subgroups of individuals who are at increased risk of
developing hypertension by examining observable differences
in physiological stress responses. Individual differences in the
magnitude and duration of these physiological stress responses
are in turn hypothesized to depend on the availability and use of
coping resources (6,7).

Social support is one coping resource that has been postu-
lated to influence physiological functioning (8). Despite numer-
ous conceptualizations of social support in the scientific litera-
ture, the term is generally used to refer to the number of
members in one’s social network who are available to provide
assistance (quantity of social support, or SSN) or the perceived
quality of assistance provided by members of the social network
(quality of social support, or SSQ) (9,10). Although the mecha-
nisms linking social support to health processes have not been
explicated, Cohen and Wills (11) theorized that social support
influences physiological systems directly or through its rela-
tionship to behavioral risk factors. Given research indicating
that real-world experiences (e.g., perceived racism) are related
to physiological responses to nonsocial laboratory tasks (12,13),
it may be possible to identify patterned relations between these
real-world experiences and coping resources (e.g., social sup-
port) that are associated with physiological stress responses to
these nonsocial tasks (2).

Two models have been forwarded to explain the beneficial
effects of social networks on health processes: (a) the main ef-
fect model and (b) the stress-buffering model (for reviews of this
literature, see 8,11,14). According to the main effect model, the
social support provided by social networks is salutogenic, re-
gardless of the recipient’s level of stress. The stress-buffering
model, on the other hand, posits that the health-promoting ef-
fects of social support are primarily observed among individuals
who are experiencing stress. Although a plethora of data has
documented positive associations between social support (both
SSQ and SSN) and health processes (8,11,14), a large body of
literature either has failed to find significant relations between
social support and health processes or has found aspects of so-
cial support to be related to more negative health processes
(15–20).

At least two methodological approaches have been used to
test the relation between social support and health processes
(e.g., cardiovascular functioning). The first methodological ap-
proach involves the experimental manipulation of social con-
texts whereby participants are assigned to a condition (e.g., sup-
portive, nonsupportive, confrontational, or neutral) with a
stranger, friend, or animal, and physiological responses to an
acute laboratory challenge are measured. With some exceptions
(21,22), more recent research using this approach suggests that
participants in supportive contexts with friends or strangers ex-
hibit less marked physiological responses to acute laboratory
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challenges (23–32). Although this experimental design gener-
ally has higher internal validity than nonexperimental designs,
the generalizability of the artificial social support manipulation
to natural settings remains to be determined (11).

The second methodological approach, although not as well
documented, involves the use of pre–post designs to examine
the association of self-report assessments of perceived stress
and social support to ambulatory blood pressure changes or
physiological reactivity. For example, Steptoe (33) found that
self-reported social support buffered the deleterious effects of
perceived workday stress on ambulatory blood pressure and
heart rate changes in a sample of schoolteachers. In another in-
vestigation, using standardized laboratory challenges, Uchino,
Kiecolt-Glaser, and Cacioppo (34) found that self-reported so-
cial support moderated cardiovascular reactivity, especially
among participants exposed to chronic stress. Although these
findings are consistent with those from experimental studies,
not all pre–post studies have supported the social support–reac-
tivity hypothesis (35), which posits that social support is in-
versely related to cardiovascular reactivity. Even though many
pre–post designs have lower internal validity relative to experi-
mental designs, comparatively speaking, they generally have
higher external validity. The probability of this threat to internal
validity is a function, at least in part, of the extent to which alter-
nate explanations are considered (i.e., exploring the effects of
potential confounders).

Using a pre–post design, this investigation builds on the ex-
isting literature in at least three ways. First, instead of assessing
either SSN or SSQ, both components of social support are mea-
sured in this study. Second, although a small but emerging em-
pirical literature has started to document the association be-
tween racism-specific coping resources and indices of health
(4,36–38), this study is perhaps the first to explore the relation of
perceived racism and generalized perceptions of social support
to blood pressure reactivity in a sample of Blacks. Finally, al-
though some prior research exploring the relation between car-
diovascular reactivity and perceived racism have used interper-
sonal and more social tasks (e.g., ethnically relevant speech,
watching a videotape of an anger-provoking/ethnically relevant
incident or debate) (e.g., 31,39), a relatively nonsocial task was
used for two important reasons. First, although observed rela-
tions between cardiovascular responses and these interpersonal
and more social tasks provide some insight into cardiovascular
responses during markedly stressful stimuli, the generalizability
of these findings to stimuli that do not result in a continued state
of marked subjective distress (including perceptions of racism
by some individuals) is more limited (12). Second, to the extent
that perceptions of chronic stressors such as racism are related to
longer term physiological changes that contribute to vascular
hyperreactivity (2,5), differences in blood pressure should be
observed in response to social and relatively nonsocial labora-
tory tasks. Furthermore, given that only two published studies
have examined the relation between racism and cardiovascular
reactivity—one by means of self-report (12) and the other by
means of an ethnically relevant speaking task (40)—it would be
premature to conclude that laboratory studies in this area should

be limited to those using interpersonal or more social laboratory
tasks. As such, the research questions for this exploratory inves-
tigation were as follows: (a) Are perceptions of racism and so-
cial support (SSN and SSQ) independent predictors of blood
pressures reactivity, and (b) do perceived racism and social
support (SSN and SSQ) interact to predict blood pressure
reactivity?

METHOD

Participants

Sixty-four Black college volunteers participated in this
study. All were free of serious self-reported psychological (e.g.,
major depression) and medical (e.g., hypertension) conditions.
Data on the menstrual status of women were not collected. Vol-
unteers were recruited through schoolwide advertisements and
through established contacts with student groups. Participants
were given research credit or were paid a monetary incentive of
$15 for participating in the study. Participants were instructed
not to drink cardioactive substances (e.g., cola) 12 hr prior to the
laboratory session.

Questionnaires and Task

Demographics. A demographics questionnaire assembled
for the purpose of this study included questions about age, so-
cioeconomic status, family history of cardiovascular disease and
hypertension, caffeine and alcohol intake, recreational drug use,
and use of birth control medication. Height and weight measure-
ments were also taken for later calculations of body mass index
(BMI).

Perceived racism. A modified version of the 128-item Life
Experiences and Stress Scale (41), based on a model of racism
proposed by Harrell (42), was used to assess perceived racism.
The modification included changing the racism involvement
forced-choice question to an item that asked about racism in-
volvement during the lifetime. A perceived racism composite
(PRC) was derived by summing responses to the question
“Overall, how much do you think that INTER-ETHNIC
GROUP RACISM has had anything to do with any problem you
have had related to your _______ in your lifetime?” Responses
to this question spanned nine domains: (a) employment, (b) law
enforcement and the legal system, (c) money and finances, (d)
education, (e) community, (f) family and social relationships,
(g) emotional well-being, (h) physical health and medical care,
and (i) public assistance. Responses ranged from 0 (less than
25% of the time) to 4 (between 75% and 100% of the time), with
possible average scores that ranged from 0 to 4. In this study,
this nine-item composite had an internal alpha reliability of .76
and a split-half reliability of .75 (p < .0001). The item–total cor-
relations ranged from .19 (law enforcement and the legal sys-
tem) to .60 (physical health and medical care), with an average
of .39. Correlation analyses revealed that the PRC was moder-
ately related (r = .42, p < .0007) to a psychometrically stable
9-item measure of vicarious and direct racism (Racism and Life
Experience Scales—Brief version [43,44]). Correlation analy-
ses also indicated that the PRC was positively related to the
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self-medicating (alcohol) coping subscale of the COPE (r = .25,
p < .05 [45]) and was unrelated to the Self-Deceptive Enhance-
ment and Impression Management subscales of the Balanced In-
ventory of Desirable Responding (ps > .05 [46]).

Social support. SSN and SSQ were measured with the
6-item Sarason Social Support Scale—Brief (10). Each item
had two parts. The first part assessed SSN and asked for a list-
ing of people (a maximum of nine) able to provide assistance
for a given issue (e.g., “Who can you really count on to dis-
tract you from your worries when you feel under stress?”).
The possible average social support/number scores ranged
from 0 to 9. The second part of each item measured SSQ and
inquired about the satisfaction derived from the aforemen-
tioned list of people (as a group). Responses ranged from 1
(very dissatisfied) to 6 (very satisfied), with possible mean so-
cial support/quality scores that ranged from 1 to 6. Sarason et
al. (10) found that the internal alpha reliabilities of the SSN
and SSQ subscales ranged from .90 to .93 and that the
subscales had adequate construct validity. In this study, the
SSN and SSQ subscales had internal alpha reliabilities of .90
and .96, respectively. The item–total correlations for the SSN
subscale ranged from .67 to .77 (M = .73), and the item–total
correlations for the SSQ subscale ranged from .81 to .93 (M =
.87). To explore the generalizability of the component struc-
tures of the SSN and SSQ subscales, a principal components
analysis, using a varimax rotation, was used to force a
two-component solution. The results of this analysis revealed
that the SSN items had clear loadings on Factor 1 (all loadings
on this factor were > .76), with small to negligible loadings on
Factor 2 (all loadings on this factor were < .21). Similarly, the
SSQ items had clear loadings on Factor 2 (all loadings on this
factor were > .85), with small to negligible loadings on Factor
1 (all loadings on this factor were < .14). Furthermore, correla-
tion analyses revealed that SSN and SSQ were not signifi-
cantly related (r = .19, p > .14). Together, these analyses indi-
cated the SSN and SSQ subscales represented different
components of social support.

Laboratory task. A standardized serial subtraction task
was used to elicit blood pressure responses. As Clark (12) sug-
gested, the use of a laboratory task that is devoid of ethnicity per
se may extend the generalizability of the findings to blood pres-
sure reactivity to environmental stressors that are not racism
specific.

Apparatus

An automated Tango Portable Blood Pressure Monitor
(SunTech 4240, SunTech Inc., Raleigh, NC) was used to mea-
sure systolic blood pressure (SBP) and diastolic blood pressure
(DBP) from the upper portion of the participant’s nondominant
arm. This noninvasive procedure uses an oscillometric trans-
ducer and has been shown to be a valid measure of blood pres-
sure (47). Furthermore, comparative assessments between the
SunTech 4240 and the mercury sphygmomanometric method

indicate that the SunTech 4240 reliably measures resting blood
pressure and reactivity (48).

Procedure

After questions about the study were addressed, informed
consent was obtained, and the questionnaire packet was re-
turned. Participants were instructed to sit quietly for 5 min, after
which baseline blood pressure measurements were taken. Base-
line consisted of a 10-min period during which blood pressure
activity was measured every other minute during the last 5 min.
The first baseline reading was taken 5 min into the period, and
the last reading was taken 9 min into the period (three total read-
ings). After baseline, the experimenter returned to the partici-
pant room and handed the participant a clipboard with a stimu-
lus sheet. The participant was told that a tape-recorded message
would be played that would explain the serial subtraction task.
These standardized instructions informed the participant to start
with the number 1,650 and to begin subtracting by 13. The re-
corded message further instructed participants to say their re-
sponses aloud and to work as quickly and accurately as possible
for the next 3 min and explained that at the end of the study the
participant who had given the most accurate responses would re-
ceive $20. If participants stopped responding before the allotted
3 min had elapsed, they were prompted by the experimenter to
continue with the task until cued to stop. Throughout the task
period, blood pressure readings were measured every minute.
The first reading was taken 30 sec into the period, and the last
reading was taken 2.5 min into the period (three total readings).
Other than the experimenter, who observed the participant
through a two-way mirror in an adjacent room, an audience was
not present during the task. The four female experimenters who
gathered data for this study self-identified as being Black or Af-
rican American.

Data Reduction and Analyses

Predictor variables. The raw scores for the PRC, SSN, and
SSQ scores were converted to standardized scores. These stan-
dardized scores were the primary predictor variables of interest
in the regression models. The PRC × SSN and PRC × SSQ inter-
action terms were created by multiplying the relevant standard-
ized scale scores.

Criterion variables. Throughout the 3-min task period,
SBP and DBP readings were averaged separately to obtain the
participant’s reactivity level. Change scores (task level – base-
line level) for the reactivity period were calculated and used as
the criterion variables in the multiple regression analyses. Be-
cause baseline levels could influence change scores, all regres-
sion models included the baseline blood pressure level as the
control variable—a statistical approach consistent with the data
analytic procedure of Chen and Matthews (49).

Analyses. All statistics were computed using SAS (50). To
examine the effects of perceived racism and social support on
blood pressure changes, four multiple regression analyses were
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conducted. In each analysis, the baseline blood pressure value
(SBP or DBP) was entered into the model first, PRC was entered
into the model second, either SSN or SSQ was entered third, and
the PRC × SSN or PRC × SSQ interaction term was entered
fourth. Because of missing values for some of the predictor vari-
ables, data from only 60 or 61 participants were included in the
regression analyses. T-test analyses revealed that participants
who were included in the regression analyses did not differ sig-
nificantly on any of the criterion variables, relative to the 3 or 4
participants who were not included in the analyses (all ps > .05).
Given that each set of predictors was used to predict both com-
ponents of blood pressure (e.g., PRC, SSN, and PRC × SSN pre-
dicting SBP changes, and PRC, SSN, and PRC × SSN predict-
ing DBP changes), a Bonferroni correction was used to
minimize spurious findings. As such, p < .025 (i.e., .05/2) was
the criterion of statistical significance for the parameter esti-
mates in each model.

RESULTS

Univariate and Bivariate Analyses

The mean age of the sample was 22.69 years (SD = 6.60),
the average BMI was 25.67 kg/m2 (SD = 4.69), and 72.3% of the
sample was female. Thirty-six percent of the sample (n = 23)
had a positive family history of hypertension, and 16.1% of the
women (n = 8) were taking birth control medication. The mean
baseline SBP (116.73 mmHg, SD = 9.00) and DBP (65.54
mmHg, SD = 5.26) levels were within normal limits. On aver-
age, the sample consumed 4.85 caffeine drinks per week (SD =
4.32), and 3.08% (n = 2) used recreational drugs. The mean PRC
score was 0.99 (SD = 0.66, observed range = 0–2.89), with 4

participants (all women) reporting no perceptions of racism.
The average number of social supports was 3.39 (SD = 1.93, ob-
served range = 0.17–8.33), and the mean SSQ value was 5.09
(SD = 1.29, observed range = 1.00–6.00).

The results of correlation analyses among select study vari-
ables are shown in Table 1. Whereas baseline DBP was posi-
tively related to age, baseline SBP was inversely related to SSQ
and positively related to cigarettes per day (all ps < .05). Regard-
ing the primary predictor variables of interest, SSN was in-
versely related to BMI (p < .01) and positively associated with
household income per person (p ≤ .05). In addition, PRC was in-
versely related to SSN (p < .05).

Racism, Social Support, and Changes in SBP

As shown in Table 2, two multiple regression models were
used to examine the relation of perceived racism and social sup-
port to SBP changes. In Model 1, the omnibus F statistics for Step
1(entryofPRC),Step2(entryofSSN),andStep3(entryofPRC×
SSN) were not significant (ps > .65, .58, and .07, respectively). In
Step 3, however, the PRC × SSN parameter estimate was signifi-
cant, F(1, 57) = 2.63, p < .02, accounting for 11% of variability in
SBP changes. To explore this interaction effect, two additional
models were computed regressing SSN on SBP changes for
groups low (n = 35) and high (n = 25) in perceived racism (created
by means of a median split). The findings indicated that although
SSN was not significantly related to SBP changes for participants
in the low-PRCgroup,F(1,34)=1.46,p>.23,SSNwaspositively
related to SBP changes for participants in the high-PRC group,
F(1, 24) = 10.83, p < .004. To illustrate this interaction effect, high
and low groups were created (by means of median splits) for PRC
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TABLE 1
Correlation Analyses Among Selected Study Variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Age —
2. Body mass index .33* —
3. Caffeine drinks/week .00 .16 —
4. Household income –.04 .00 .12 —
5. Household

income/person
–.10 –.11 .12 .28* —

6. Subjective anxiety .01 .04 .09 –.02 –.20 —
7. Subjective stress .02 .23 .03 –.05 –.02 .11 —
8. SSQ .00 –.05 –.05 .00 .17 .15 .08 —
9. SSN .02 –.33** .14 –.08 .27* –.15 .01 .19 —

10. PRC –.01 .04 –.15 .06 –.01 –.25 .23 –.10 –.34** —
11. Cigarettes/day .02 .00 –.12 .13 .10 –.02 .11 –.33** .13 –.17 —
12. Systolic blood

pressure (baseline)
.18 .13 .01 .09 –.16 .03 –.09 –.25* .03 –.11 .25* —

13. Diastolic blood
pressure (baseline)

.42*** –.06 .07 .14 .10 .07 –.07 –.18 .03 .04 .17 .30* —

14. Family history of
hypertensiona

.05 .14 –.15 –.29* –.18 –.09 .22 .08 –.07 .21 –.10 –.05 –.14 —

Note. SSQ = quality of social support; SSN = quantity of social support; PRC = perceived racism composite.
aRange is 0 (neither parent) to 1 (one parent) to 2 (both parents).
*p < .05. **p < .01. ***p < .001.



and SSN. SBP changes for participants in the low-PRC/low-SSN
(n = 12; M = 12.08 mmHg), high-PRC/low-SSN (n = 19; M = 5.95
mmHg), low-PRC/high-SSN (n = 25; M = 9.64 mmHg), and
high-PRC/high-SSN (n = 9; M = 12.41 mmHg) groups are shown
in Figure 1. Findings from the multiple regression model examin-
ing the relation of perceived racism and SSQ (Model 2) revealed
that Step 2 (entry of SSQ) and Step 3 (entry of PRC × SSQ) failed
to significantly predict changes in SBP (ps > .41 and .43, respec-
tively). In the final step, none of the individual parameter esti-
mates reached statistical significance.

Racism, Social Support, and Changes in DBP

Two multiple regression models were also used to examine
the relation of perceived racism and social support to DBP
changes (see Table 3). In Model 1, the omnibus F statistics for
Step 1 (entry of PRC) and Step 2 (entry of SSN) were not signifi-
cant (ps > .86 and .94, respectively). The omnibus F statistic was
significant (p < .027) in Step 3, however, when the PRC × SSN in-
teraction termwasadded.Theparameterestimateassociatedwith
this interaction term was significant (p < .002), accounting for
17.5% of unique variability in DBP changes. To explicate the pat-
tern of associations between PRC and SSN, two additional mod-
els were computed regressing SSN onto DBP changes for groups
low (n = 35) and high (n = 25) in perceived racism (created by
means of a median split). These analyses indicated that SSN was

Volume 25, Number 2, 2003 Racism, Social Support, and Reactivity 131

TABLE 2
Multiple Regression Analyses Predicting Systolic Blood

Pressure Changes During a Serial Subtraction Task

Criterion/Predictor Step 1 Step 2 Step 3

Model 1
PRC –1.12 –1.30 –.07
SSN — .79 1.76
PRC × SSN — — 3.07*

R2 .014 .034 .144
F .43 .64 2.27
p > .65 > .58 > .07

Model 2
PRC –1.25 –1.35
SSQ 1.19 .98
PRC × SSQ — 1.44

R2 .051 .068
F .96 .96
p > .41 > .43

Note. Separate regression models were used to predict systolic blood
pressure changes during the reactivity period for each of the social support
variables, controlling for the effects of baseline systolic blood pressure. Ta-
ble values are unstandardized parameter estimates. Dashes indicate that the
variable was not entered in that step. PRC = perceived racism composite;
SSN = quantity of social support; SSQ = quality of social support.

*Parameter estimate significant at p < .025.

FIGURE 1 Mean (±SE) changes in systolic blood pressure as a function of perceived racism (PRC) and quantity of social support (SSN).



negatively related to DBP changes for participants in the
low-PRC group, F(1, 34) = 4.27, p < .05, and was positively re-
lated toDBPchanges forparticipants in thehigh-PRCgroup,F(1,
24) = 11.27, p < .003. To illustrate this interaction effect, high and
low groups were created (by means of median splits) for PRC and
SSN.DBPchanges forparticipants in the low-PRC/low-SSN(n=
12; M = 10.08 mmHg), high-PRC/low-SSN (n = 19; M = 6.98
mmHg), low-PRC/high-SSN (n = 25; M = 6.28 mmHg), and
high-PRC–high-SSN (n = 9; M = 11.15 mmHg) groups are shown
in Figure 2.

In Model 2, whereas the omnibus F statistic for Step 2
(entry of SSQ) was not significant (p > .71), the omnibus F
statistic for Step 3 (entry of PRC × SSQ) was significant (p <
.02). The parameter estimate for this interaction term was sig-
nificant (p < .0007), accounting for an additional 19.5% of
variability in DBP changes. Two additional analyses regress-
ing SSQ onto DBP changes for groups low (n = 33) and high
(n = 25) in perceived racism were computed to interpret the in-
teraction term. Although these analyses revealed that there was
not a significant association between SSQ and DBP changes
for participants in the low-PRC group, F(1, 33) = 2.15, p >
.15, SSQ was positively related to DBP changes for partici-
pants in the high-PRC group, F(1, 24) = 8.90, p < .007. To il-
lustrate this interaction effect, high and low groups were once
again created (by means of median splits) for PRC and SSQ.
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TABLE 3
Multiple Regression Analyses Predicting Diastolic Blood

Pressure Changes During a Serial Subtraction Task

Criterion/Predictor Step 1 Step 2 Step 3

Model 1
PRC .33 –.11 1.11
SSN — –.17 .72
PRC × SSN — — 2.87*

R2 .005 .006 .181
F .15 .12 2.98
p > .86 > .94 < .027

Model 2
PRC –.22 –.22
SSQ .66 .45
PRC × SSQ — 3.53*

R2 .019 .214
F .36 3.61
p > .78 < .02

Note. Separate regression models were used to predict diastolic blood
pressure changes during the reactivity period for each of the social support
variables, controlling for the effects of baseline diastolic blood pressure.
Table values are unstandardized parameter estimates. Dashes indicate that
the variable was not entered in that step. PRC = perceived racism compos-
ite; SSN = quantity of social support; SSQ = quality of social support.

*Parameter estimate significant at p < .025.

FIGURE 2 Mean (±SE) changes in DBP as a function of perceived racism (PRC), quantity of social support (SSN), and quality of social support
(SSQ).



DBP changes for participants in the low-PRC/low-SSQ (n =
18; M = 9.59 mmHg), high-PRC/low-SSQ (n = 17; M = 5.00
mmHg), low-PRC/high-SSQ (n = 19; M = 5.54 mmHg), and
high-PRC/high-SSQ (n = 11; M = 13.45 mmHg) groups are
also shown in Figure 2.

Tests of Potential Mitigating Factors

Additional regression analyses were conducted to deter-
mine whether the potentially confounding effects of age (years),
BMI (kg/m2), gender (male or female), family history of hyper-
tension (0 = neither parent, 1 = one parent, 2 = both parents), use
of birth control medication (yes or no), use of prescription drugs
(other than birth control; yes or no), use of recreational drugs
(e.g., marijuana; yes or no), cigarettes per day (continuous), caf-
feine drinks per week (continuous), household income (inter-
val), household income per person in the household (continu-
ous), positive and negative affect (continuous), trait anger and
anger expression (continuous), anxiety response to the serial
subtraction task (continuous analog rating), perceived stressful-
ness of the serial subtraction task (continuous analog rating),
SSN (in the model testing the PRC × SSQ effect), and SSQ (in
the model testing the PRC × SSN effect) mitigated the afore-
mentioned relations among perceived racism, social support,
and blood pressure changes. The 19 potential confounders were
tested separately (i.e., one at a time) in four regression analyses.
In the first set of analyses, baseline blood pressure (SBP in
Analysis 1 and DBP in Analysis 2) was entered in Step 1, the po-
tential confounder was entered in Step 2, PRC was entered in
Step 3, SSN was entered in Step 4, and PRC × SSN was entered
in Step 5. In the second set of analyses, baseline blood pressure
(SBP in Analysis 1 and DBP in Analysis 2) was entered in Step
1, the potential confounder was entered in Step 2, PRC was en-
tered in Step 3, SSQ was entered in Step 4, and PRC × SSQ was
entered in Step 5. Every analysis revealed that, beyond the ef-
fects of each potential confounder, the PRC × SSN and PRC ×
SSQ interaction terms were still significant predictors (p < .025)
in the models predicting DBP changes, and the PRC × SSN in-
teraction term was still a significant predictor in the model pre-
dicting changes in SBP.

An alternate approach to the one delineated earlier would
have involved examining the bivariate relations among these po-
tential confounders and blood pressure changes and including
only those potential confounders in the regression analyses that
were statistically related (p < .10) to blood pressure changes.
These bivariate analyses revealed that the perceived stressful-
ness of the serial subtraction task was positively related to
changes in DBP and that household income was positively re-
lated to changes in SBP (both ps < .05). As noted previously,
however, including these control variables in their respective re-
gression models did not mitigate the observed social sup-
port/blood pressure change relations.

Post Hoc Analyses

Given that the low-racism group actually included 4 partici-
pants who reported not perceiving racism, it is probable that the
social networks of these participants were qualitatively and

quantitatively different from the other participants in this group.
As such, the PRC/social support/blood pressure analyses in Ta-
ble 2 (Model 1) and Table 3 (Model 1 and Model 2) were re-ex-
amined, excluding the 4 participants who did not report perceiv-
ing racism. The results revealed that the PRC × SSN finding,
F(1, 53) = 3.11, p < .004, in Table 2, as well as the PRC × SSQ,
F(1, 52) = 3.79, p < .0004, and PRC × SSN, F(1, 53) = 3.72, p <
.00, findings in Table 3, remained significant.

DISCUSSION

This study examined the relation of perceived racism and
social support to blood pressure reactivity in Black college vol-
unteers. Although the mean PRC of .99 (out of a possible 4.00)
might appear low, it translates into the perception that the impor-
tant areas of one’s life have been influenced by racism at least
25% of the time. This level of perceived exposure is consistent
with levels found in other studies of Black adults using different
measures of racism (51,52) and underscores the need for further
exploration of the psychological and physical effects of this per-
sistent stressor. To the extent that the frequency of these per-
ceived exposures varies by gender, the gender composition in
this study (primarily female) may have influenced reports of
overall exposure as well as exposures in specific areas of life.
For example, amid research suggesting that Black men and
women perceive equal amounts of racism (53), most investiga-
tions indicate that Black men perceive more racism than Black
women (52–56). Furthermore, as Krieger, Sidney, and Coakley
observed (54), the men in this study perceived significantly
more racism in the area of law enforcement and the legal system
(data not shown) than did the women. Additional research with
Blacks is needed that examines the relative psychological and
physiological impact of racism perceived across different areas
of life.

Similar to other reports (24–31), and consistent with the so-
cial–support reactivity hypothesis, the findings from this study
revealed that social support was associated with less marked
changes in blood pressure. This pattern of association was ob-
served, however, only among participants who perceived low
amounts of racism (which included 4 participants who reported
not perceiving racism). Conversely, among participants who
perceived high amounts of racism, social support was positively
related to blood pressure reactivity. The direction of this rac-
ism/social support relation to blood pressure changes was simi-
lar regardless of whether social support was assessed as a func-
tion of the number of supports or the quality of supports—
assessments that were statistically independent.

Regarding the interaction effects of perceived racism and
social support, it is probable that larger or highly satisfying so-
cial networks communicate a sense of hopelessness or
self-blame as reports of racism become more frequent, thereby
leading to the use of less adaptive health-related behaviors (e.g.,
smoking) (57) and to the use of more deleterious coping re-
sources (e.g., accepting it, projection, and avoidance) (36). To
the extent that individuals feel more comfortable socializing
with and seeking support from others who have had similar
stress-related experiences (in this case, perceptions of racism),
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these social networks may also facilitate ongoing discussions
and ruminations about said experiences, resulting in continued
cardiovascular activation.

Alternatively, in response to relatively discrete perceptions
of racism, larger or highly satisfying networks may provide an
expansive forum that facilitates the establishment and use of
coping resources that are more “adaptive.” For example, indi-
viduals who are encouraged by social networks to use emotional
distancing to cope with the untoward effects of relatively dis-
crete perceptions of racism (i.e., do not recur or do not recur of-
ten) would not be expected to (or continue to) perceive these en-
vironmental events as threatening or harmful and, as a result,
physiological stress responses would not be expected to follow
(or persist). In response to more discrete perceptions of racism,
it is also probable that these larger or highly satisfying networks
help to reduce the magnitude and duration of physiological
stress responses by providing diffuse support and facilitating a
sense of belongingness, thereby leading to more positive mood
states and a needed distraction from the noxious stimulus (9).
Directions for future research include explicating the relation of
different types of support and more real-world experiences to
cardiovascular functioning. For example, whereas instrumental
support may be a more effective coping response to person–en-
vironment interactions that give rise to chronic perceptions of
racism that are beyond the control of the individual (e.g., some
forms of institutional racism), this same mechanism of support
may not have the same buffering effects in response to chronic
perceptions of cultural racism.

Similar to findings from the other two studies that explored
the relation between perceived racism and blood pressure reac-
tivity (12,40), statistically significant findings were observed
most consistently with respect to changes in DBP. Consistent
with these findings, Fang and Myers (58) found that indirect ex-
posure to racism (film excerpts) was associated with significant
reactivity and prolonged recovery for DBP but not SBP. Al-
though the omnibus F statistic was not statistically significant in
the model where the interactive effects of perceived racism and
the SSN predicted changes in SBP, the pattern of findings was
similar to those observed in the models predicting changes in
DBP. As such, an alternate explanation of the findings is that the
interactive effects of racism and the SSN are most predictive of
blood pressure changes. If the major contributors to DBP and
SBP include peripheral resistance and cardiac output, respec-
tively (59), then the interaction of more real-world experiences,
such as social support and perceived racism, may contribute to
observable differences in alpha-adrenergic sympathetic activity
(primarily) and beta-adrenergic sympathetic activity (second-
arily) (12,60). Because peripheral resistance and cardiac output
were not assessed in this study, this post hoc explanation is at
best speculative. Future studies exploring additional indices of
cardiovascular functioning (e.g., cardiac output, total peripheral
resistance, and arterial elasticity) may provide a more informed
understanding of the processes that underlie blood pressure re-
activity. This line of future research would be particularly edify-
ing given research showing the predictive utility of DBP reactiv-
ity to future DBP changes (61) on one hand and other studies

indicating the prognostic significance of SBP but not DBP reac-
tivity (62,63) on the other hand.

In spite of the relative consistency of the findings observed
in this study, the results should be interpreted in light of certain
methodological caveats. First, the relatively small sample size
precluded adequate tests of effects that may have further delin-
eated the interactive effects of racism and social support on
blood pressure variability (e.g., SSQ × SSN × Racism). Second,
the pre–post design of the current investigation precluded causal
interpretations of the relation of perceived racism and social
support to blood pressure variability. Longitudinal studies ex-
ploring associations among perceived racism, coping resources,
and ambulatory blood pressure are needed. Third, because the
sample was restricted to Black college volunteers (primarily fe-
male) from a large metropolitan area, the findings may not gen-
eralize to other ethnic, socioeconomic, and demographic
groups. Fourth, although the measure of perceived racism that
was created for the purpose of this investigation appeared to
have adequate reliability and showed some evidence of conver-
gent and concurrent validity, additional research exploring the
psychometric properties of this measure is warranted. Finally,
although the mitigating effects of numerous potential confound-
ers were examined in post hoc analyses, an overly simplified in-
terpretation of the results may have resulted from the failure to
assess the potential confounding effects of other variables (e.g.,
menstrual cycle phase and perceived control). These limitations
notwithstanding, the findings from this study highlight the im-
portance of examining the joint contribution of real-world expe-
riences and coping resources to blood pressure reactivity
(64,36), which may have long-term implications for intra-ethnic
group health disparities in Blacks (2).
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