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Cortisol and Cardiac Reactivity in the Context of Sex Discrimination: The
Moderating Effects of Mood and Perceived Control
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Abstract: The high incidence of stressor-related pathologies among stigmatized groups has been associated with experi-
ences of discrimination. The present study demonstrated that following a mood priming manipulation (anger vs. sadness),
an acute sex discrimination event influenced women’s (N=61) salivary cortisol levels as well as systolic (SBP) and dia-
stolic (DBP) blood pressure. Among women primed to feel sad, cortisol levels declined over the course of the experimen-
tal session, likely reflecting a decline of arousal. However, among those primed to feel angry the cortisol levels were sus-
tained over the session, especially if they perceived the possibility of rectifying their failed status (control). As well, SBP
and DBP increased following the discrimination experience irrespective of perceived control. Among women primed to
feel angry, feelings of hostility were associated with higher SBP and heart rate. Evidently, sex discrimination affects
stress-reactive physiological systems among women, and might thus influence vulnerability to pathology.
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INTRODUCTION

Members of stigmatized or otherwise socially-devalued
groups (e.g., women, Blacks, gays, First Nations people)
suffer disproportionately from stressor-related psychological
(e.g., depression, posttraumatic stress disorder) and physio-
logical disturbances (e.g., immune dysfunction, diabetes,
cardiovascular illness) [1-7]. Although numerous factors
might contribute to pathology (e.g., genetic, cultural, experi-
ential, and socioeconomic), experiences of discrimination
may represent a source of daily and even traumatic stressors
[8-11] that favor the evolution of stress-related disturbances.

The distress related to discrimination, like that associated
with other stressors, might be expected to promote activation
of neuroendocrine and autonomic systems. In this regard,
hypothalamic-pituitary-adrenal (HPA) activation, together
with sympathetic arousal, may serve in multiple adaptive
capacities to deal with threats [12, 13]. However, when stres-
sors occur on a persistent basis, these biological systems may
become overly taxed (allostatic overload), hence favoring
pathological outcomes [14, 15]. Although there is ample
reason to consider discrimination as a potent stressor, there is
scant information regarding the impact of discrimination on
HPA activity, and the empirical findings supporting the det-
rimental impact of discrimination on cardiovascular re-
sponses have been inconsistent [cf. 2, 16-21].

The present investigation was conducted to assess corti-
sol and cardiovascular reactions to an acute instance of sex
discrimination against women in a controlled laboratory set-
ting. Of course, not all members of devalued groups demon-
strate stress-related disturbances, and individual difference
factors, including pre-existing or antecedent mood states,
might influence responses to discrimination [22]. As anger is
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a common response to discrimination [23], in the present
investigation, women’s stress responses were considered in
relation to experimentally primed anger (vs. sadness).
Moreover, as perceptions of controllability may influence
stressor-provoked physiological reactivity [24-26], it was of
interest to establish whether perceptions of an aspect of con-
trol would influence neuroendocrine and cardiovascular re-
actions. In this regard, the occurrence of discrimination is
inherently beyond victims’ control; however, perceptions of
control over rectifying the situation may vary, and may be
pivotal to subsequent responses. Thus, we assessed whether
stressor-reactive processes were influenced by women’s per-
ceptions that their failure due to discrimination was rectifi-
able.

PREPOTENT MOOD STATES: THE ROLE OF AN-
GER

When group members encounter discrimination, the most
common behavioral response is one of acceptance (e.g., di-
minishing its importance) [27, 28]. Yet, the emotion most
frequently elicited in response to overt experiences of dis-
crimination is that of anger [23,29-31], which serves as a
catalyst for actions to confront the discrimination [23,32]. It
seems, however, that unless anger is accompanied by percep-
tions that actions might alter the situation, effortful strate-
gies, such as confrontation are less likely to be used [33,34].

Although emotions are typically viewed as the outcome
of appraisals of stressors, the relations between emotions and
appraisals are dynamic and reciprocal [35,36]. Indeed, it
seems that pre-existing affective states, including anger, may
influence cognitive and behavioral reactions to discrimina-
tory events [32,36-38]. Antecedent emotional states may
emanate from a range of factors, including sensitivity to dis-
crimination and perceptions that it is pervasive [39,40], fea-
tures of the situation itself (e.g., availability of social sup-
port) [23,34], as well as dispositional characteristics (e.g.
coping styles) [30]. Whatever the source of the antecedent
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mood state, there is reason to believe that it might contribute
to group members’ reactions to discrimination, including
effects on physiological stress reactivity.

Cortisol Reactivity

Activation of HPA functioning, culminating in elevated
circulating cortisol levels, is elicited in response to a variety
of naturalistic and laboratory stressors [25,41-43]. Typically,
acute stressors promote a cascade of neurochemical changes
that enhance the effects of other neuroendocrine processes,
prepare the organism to deal effectively with current or im-
pending stressors, and blunt its physiological and psycho-
logical impact [13,15,44]. However, as indicated earlier,
when the stressor is sufficiently protracted and unpredict-
able, the wear and tear on endogenous systems may become
excessive, thereby increasing vulnerability to a variety of
pathological states [14,15].

Meta-analyses of stressors on cortisol reactivity in hu-
mans, revealed that the experience of a social threat, coupled
with a sense of uncontrollability in relation to task demands,
and chronicity of the stressor, were key to evoking cortisol
elevations [25,42,43]. In most stress research, controllability
is defined in terms of outcomes being contingent on re-
sponses. In the case of discrimination, however, it is often
the case that group members have no control over the occur-
rence of the event, but may perceive control or efficacy in
terms of rectifying or confronting the situation [33,34]. In
this sense, individuals’ perceptions that they may be able to
confront the situation, combined with the activating proper-
ties of anger, might actually favor increased cortisol release
as part of a response to actively engage with an ongoing
stressor situation (i.e., confronting the perpetrator remains a
possibility).

Cardiac Reactivity

In contrast to HPA variations, considerably more is
known about the relations between minority group member-
ship, self-reports of discrimination, and cardiovascular func-
tioning. Autonomic reactivity is highly stress responsive [45-
47], but the magnitude of the response may be influenced by
psychosocial factors, such as hostility [48-51], and percep-
tions of self-efficacy and control [26,52]. In general, labora-
tory stressors have been associated with increased heart rate,
systolic blood pressure (SBP), and diastolic blood pressure
(DBP), although stress reactivity may vary as a function of
situational factors, such as whether the task is socially com-
petitive [53], or personally threatening [54], both of which
may be features of discrimination. Although elevated cardiac
reactivity, like HPA activation, can act in an adaptive capac-
ity [15,55], prolonged sympathetic arousal may increase vul-
nerability to negative health outcomes [56-58].

Anger may serve as a trigger to cardiac reactivity, which
when experienced repeatedly may have detrimental effects
on cardiovascular functioning [22,59]. Indeed, anger-provo-
king and racist situations elicited increased DBP among
men, and among African American men these levels re-
mained elevated for sustained periods [60-61]. Possibly re-
lated to chronic anger, a consistent relation has been docu-
mented between hostility and increased cardiovascular reac-
tivity and risk of cardiovascular disease [48,49,50,51]. Al-
though hostility and anger might both serve to increase car-
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diovascular reactivity [56], they might also operate inde-
pendently of one another [48,62]. Specifically, hostility as a
trait characteristic may be linked to increased cardiovascular
reactivity in the absence of anger, but anger superimposed
upon hostility may result in an exaggerated cardiovascular
response [48].

To a considerable extent, research regarding discrimina-
tion and cardiovascular disease has focused on African
Americans. It ought to be recognized that cardiovascular
disease is the foremost mortality factor among women, and
has been linked to factors such as tobacco use, atherogenic
diet, obesity, sedentary lifestyle, hypertension, diabetes mel-
litus, as well as elevated C-reactive protein [63,64]. Given
that women encounter a variety of stressors not experienced
by men, including those emanating from discrimination, the
possibility exists that factors primarily or secondarily related
to sex discrimination contribute to the high incidence of car-
diovascular disease. In this regard, a history of discrimina-
tion or exposure to discrimination cues increased diastolic
blood pressure, along with slower normalization, in response
to a stressor among African American women [17, 65].
However, in general, information is lacking concerning the
impact of sex discrimination on cardiovascular reactivity.

THE PRESENT INVESTIGATION

The present investigation assessed the impacts of anger
on cortisol and cardiac reactivity in the context of an in-
stance of blatant gender discrimination against women.
Much of the research examining the relations between dis-
crimination experiences and well-being has employed self-
report measures [3,5,6,17,21]. However, members of stigma-
tized groups may not report personal experiences of dis-
crimination, even when independent confirmation exists that
they had been objectively disadvantaged due their group
membership [66-69]. Given this under-reporting bias, as-
sessment of the relations between self-reported discrimina-
tion and well-being is problematic [70,71]. Thus, in the pre-
sent investigation, participants were exposed to an acute dis-
criminatory event in a controlled laboratory context. To
maximize generalizability to real life experiences, and yet
achieve control over the objective conditions of the event, a
simulation paradigm was employed in which failure in a
competitive performance-based task was reliably attributed
to discrimination [32].

To determine its causal role, anger was primed in ad-
vance of the discrimination event. Although anger is often
elicited by discrimination, priming mood maximizes the de-
gree to which it might be experienced, while minimizing the
role of other individual difference processes (e.g., threat sen-
sitivity) that might otherwise influence the relation between
anger and physiological outcomes. Ordinarily, the obvious
control group would be a no mood-prime condition; how-
ever, given the predominance of anger in response to dis-
crimination in the absence of any mood prime [23,31], in this
instance, a more appropriate control condition would be one
in which an alternative affective state was primed that might
have the effect of mitigating anger. Thus, based on our past
research [32], a comparison group of women was primed to
feel sadness, as this emotion entails negative affect, but does
not have the activating properties of anger [72]. It was hy-
pothesized that:
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1) women primed to feel anger would demonstrate higher
cortisol levels, and higher systolic blood pressure (SBP),
diastolic blood pressure (DBP), and heart rate following a
discrimination event, relative to women primed to feel
sad.

2) high levels of hostility would be linked to increased car-
diovascular reactivity following discrimination; this rela-
tion may be exacerbated among women primed to be an-
ary.

3) perceptions of control in relation to rectifying their failed
status would moderate the effects of mood prime. Spe-
cifically, among women primed to feel angry, perceived
control would be associated with increased cortisol reac-
tivity, but this would not be the case when women were
primed to feel sad.

METHOD
Participants

First year female university students were recruited (N=
61; M age = 20.6 years, SD=3.9) for a study examining sto-
rytelling abilities, for which they received experimental
credit and eligibility to participate in a $100 lottery. The ma-
jority of women self-reported their ethnic status as Euro-
Caucasian (n=49, 80.3%), with the remainder indicating that
they were of African (n=4; 6.6%), Asian (n=7; 11.5%), or
Middle-Eastern (n=1) descent. This distribution is typical of
studies we have conducted at this Canadian institution. Ex-
clusion criteria included current use of any neuroleptics or
who were taking drugs that could affect cortisol levels (e.g.,
antihistamines). Ten participants were currently taking some
form of anti-depressant or anti-anxiety medication; use of
these medications was associated with slightly higher base-
line levels of SBP (p=.026). Over half of the women (n=36)
were taking oral contraceptives, but their use was not signifi-
cantly related to baseline levels of cortisol or the cardiac
measures. Thus, women on these medications were retained
in the analyses; however, the direct and moderating effects
of drug use were examined, and where significant, the ef-
fects of these variables were reported.

Procedures

Following a brief overview of the procedures, including
those involving the collection of saliva samples and blood
pressure readings, written informed consent was obtained.
Participants were told that sometimes stress might influence
performance, and that the biological measures represented an
objective index of their stress levels. All women individually
completed a brief background questionnaire, the Beck De-
pression Inventory®, and the irritability and verbal hostility
subscales from the Buss-Durkee Hostility Inventory. Women
then completed a short story writing task. The real purpose
of this task was to 1) prime a particular mood, and 2) set the
stage to enact a situation of discrimination [32]. A female
experimenter told participants that the purpose of the study
was to identify factors that contribute to logical and creative

"Beck depression scores (13-item version; [87]) were evaluated to determine whether
depressive symptoms altered physiological reactivity and recovery rates. These scores
were unrelated to all of the physiological indices, and did not moderate any of the
experimental effects, and hence were not reported in the present analyses.
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abilities that were important to success in many organiza-
tional contexts. Women were told that their stories would be
scored, and if they exceeded a predetermined criterion they
would be assigned to the high status (high ability) group,
whereas if they did not, they would be categorized in the low
status (low ability) group. The experimenter further ex-
plained that the subsequent task of the high status group
would be to improve the stories of the less able participants,
whereas those in the low status group would perform a sec-
ond writing task, as well as a number of tedious exercises
(alphabetizing, sentence completion) to assess the relation
between their lack of ability on the task and other language
and writing deficits. Allegedly, those who qualified for the
high status group would be eligible to participate in a $100
lottery and receive full experimental credit, whereas those in
the low status group would participate in a $10 lottery and
would only receive half of their experimental credit. These
manipulations have been found to be effective in past re-
search wherein the intent was to provide sufficient incentive
to make the two groups differentially desirable [28,32,72]. In
reality, all women received full compensation, and none of
the subsequent tasks were conducted.

The writing task comprised reading a story describing an
achievement failure situation in which a student received a
poor grade and meets with the professor who is unwilling to
change the grade [from 73]. After reading this scenario, par-
ticipants recreated and extended the story in their own words
with themselves as the protagonist using a list of 12 target
words, five of which constituted the mood manipulation.
Women were randomly assigned to one of two wordlist con-
ditions that primed (1) sadness; relevant words were sad,
hopeless, discouraged, helpless, despair, or (2) anger; in-
cluding angry, hostile, infuriated, irritated, resentful. In our
past research, we found this manipulation to effectively in-
duce the relevant mood state relative to a no mood-prime
control group [32].

Following this task, a male confederate collected the par-
ticipant’s story and indicated that he would be bringing it
next door to be scored by a (alleged) jury of male students
from the engineering department who were learning about
psychological research methods (a likely scenario, given a
collaborative degree program between engineering and psy-
chology). While waiting for their story to be scored, partici-
pants completed a filler task in which they wrote about an
event that made them feel very sad or angry, respectively.
This served to maintain or enhance the mood primed while
the stories were allegedly being scored. Following this sec-
ond task, women completed a mood manipulation check.
Upon return, the male confederate handed back the woman’s
story (marked LOW), and as he did so, he commented,
“These guys never pass any of the women”. He then re-
minded the participant of the implications of belonging to
the low status group (i.e., the subsequent tasks and reduced
compensation).

After the discrimination event, women completed a
measure of perceived discrimination and perceptions of con-
trol (imbedded among other items). They were then de-
briefed, and a positive mood induction procedure was ap-
plied. Once told of the true purpose of the study, women
completed a second informed consent permitting the use of
their data.
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Salivary Cortisol

Women provided saliva samples for the determination of
cortisol levels. This comprised placing a piece of dental cot-
ton in the cheek for a 2 min period. Once the cotton was
thoroughly wet, it was placed in a ‘salivette’ for subsequent
analysis. This procedure was conducted 3 times: baseline
levels were assessed 15 min after arriving to the experimen-
tal session, and then again at 15 min and 30 min following
the discrimination event, but prior to debriefing. These times
were chosen as they represent the peak levels of cortisol in
saliva following a stressor event [74]. In the present investi-
gation, participants were tested between 10:30 and 17:30
hours, with the majority of participants being run in the af-
ternoon (n=45; 73.8%). Given that cortisol levels ordinarily
vary over the course of a day, where appropriate time of day
was considered as a covariate, along with whether it inter-
acted with the other predictors of cortisol levels. Salivary
cortisol levels were determined, in duplicate, by means of a
solid phase radio-immuno assay using 21 kits (ICN Bio-
medicals Inc., CA). The intra- and extra-assay variability
was less than 10%.

Cardiovascular Activity

SBP, DBP, and heart rate were recorded at 4 times: base-
line, immediately following the mood priming procedure,
immediately (1 min) and 30 min following the discrimina-
tion event. Readings were taken using an automatic inflation
wrist cuff monitor (LifeSource, Milpitas, CA) that main-
tained BP scores in memory. The cuff was wrapped around
participants’ left wrist, and they were seated comfortably
with their arm resting on the table.

Measures
Mood

To assess the effectiveness of the mood priming manipu-
lation, women rated their mood (using 1-7 scales) along 19
mood adjectives. A principle components analysis suggested
the presence of three factors, based on a parallel analysis
comparing actual eigenvalues to eigenvalues generated from
a random data set [75]. Consideration of loadings greater
than .45 following a varimax rotation indicated that these
factors tapped into feelings of sadness (sad, unhappy, de-
pressed, helpless, hopeless, desolate, confused, anxious and
worried) (o=.81), anger (angry, frustrated, hostile, infuri-
ated) (0=.70), and positive affect (happy, relaxed, pleased,
calm, indifferent) (0.=.84). Levels of positive affect were
mildly negatively related to sadness (r=-.24, p=.06) but not
anger (r=-.12, ns), and the latter two factors were not related
(r=.03, ns).

Perceptions of Discrimination

Women rated the “extent you were personally discrimi-
nated against because you are a women in the context of this
experiment”, and the “extent you feel that women as a group
were discriminated against in the context of this experi-
ment”, on 1 (not at all) to 7 (extremely) rating scales [76].
Responses were averaged, such that higher scores reflected
greater perceived discrimination, r=.71, p<.001.

Perceptions of Control

Perceived control was assessed using a measure that had
been designed for use in a paradigm similar to that of the
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present study [77]. Women responded to items assessing
their perceptions of control regarding whether they’d be able
to overcome their failed status based on their personal per-
formance (e.g., “How likely is it that you would be placed in
the high creativity group if you did this task again and had
the same primary experimenter read your story?”), and
through social aspects of the experiment (e.g., “Do you think
that by meeting the primary experimenter in person you
could get him to judge you solely on the quality of your
work?”). Responses were rated on an 8-point scale ranging
from 0 (not at all) to 7 (very likely). Five items formed a
reliable scale, such that higher scores reflected perceptions of
greater control (a=.69).

Hostility

The Buss-Durkee Hostility Inventory [78] is a widely
used instrument to assess hostility. The 25 items comprising
the subscales of irritability and verbal hostility were viewed
as most relevant for administration in the present investiga-
tion. These items formed a highly reliable index of hostility
(0=.97).

Statistical Analysis

To assess whether the mood prime manipulation (angry
vs. sad) influenced women’s perceptions of discrimination
and control, independent groups t-tests were employed.
Mood prime was then crossed with within-subject variables
in a factorial mixed-group analysis of variance (ANOVA)
design to assess (1) differential effects on self-reported mood
(sad, angry, positive affect; within subjects) and (2) varia-
tions in cortisol and cardiac measures across time (within-
subjects). Simple effects analyses entailed pairwise compari-
sons using Bonferroni corrections for family wise error
(0=.05). In each instance, the possibility that time of day,
use of oral contraceptives, or use of anti-depressant or anti-
anxiety drugs might serve either as covariates or moderating
variables was considered; only when these factors played a
significant role were the results reported.

To assess the moderating effects of hostility and percep-
tions of control on cortisol and cardiac indices, hierarchical
regressions were conducted. The outcome variables were
represented by proportional change (ratio) scores; these were
calculated by dividing values following the discrimination
event by baseline levels measured 15 min after participants
arrived at the laboratory. In so doing, any individual differ-
ence variations (e.g., due to time of day) were controlled for,
and hence any effects likely reflected events occurring
within the experimental session. For each regression, the
moderator variable of interest (hostility, perceived control)
was entered on the first step. The main effect of mood prime
was entered on the second, followed by the 2-way interac-
tions (cross-product) between the moderating variable and
mood prime.

RESULTS
Manipulation Checks

Predictably, in a 2 (mood prime) x 3 (self-reported mood)
mixed measures ANOVA, the main effect for self-reported
mood was significant, F(2,118) =135.13, p<.001, 1*=.696.
Follow-up comparisons indicated that women reported lower
levels of positive affect than either sadness or anger
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(ps<.01). In addition, as expected, a significant interaction
between mood prime and self-reported mood was evident,
F(2,118) =8.08, p<.001, ?=.120. In line with the mood ma-
nipulations, women primed to feel sad reported lower levels
of anger (M=3.73, SD=0.85) and higher levels of sadness
(M=4.74, SD=0.88), than did women who were primed to
feel angry (anger M=4.49, SD=1.17; sadness M=4.08,
SD=0.95), ps<.01. There was no difference in levels of posi-
tive affect reported by women in the two mood prime groups
(M=1.76, SD=0.86). Based on these analyses, it appeared
that the mood priming manipulation was effective.

Women’s perceptions of discrimination did not vary as
function of mood primed, t(59)=-0.49, ns. On the whole,
women reported that the experience was moderately dis-
criminatory (M=3.15, SD=2.10), and this level of perceived
discrimination differed significantly from 0 (not at all),
t(60)=11.71, p<.001. Finally, there was no difference as a
function of mood prime in levels of perceived control
(M=2.64, SD=1.47), t(59)=-.04, ns.

Physiological Reactions
Cortisol

To assess whether cortisol reactivity varied as a function
of mood prime, cortisol levels (at baseline, 15 and 30 min
following the discrimination) were examined in a mixed
measures ANOVA. Current use of an anti-depressant or anti-
anxiety was a significant covariate, F(1,49)=4.90, p<.05.
After controlling for drug use, there was a significant inter-
action between mood prime and time of measure, F(2,98)
=3.50, p<.05, n° = .067. Specifically, as seen in Fig. (1),
among women primed to feel sad, cortisol levels declined
over the course of the test session, likely reflecting relaxation
related to test anxiety. In contrast, this decline was not evi-
dent among women primed to feel angry, suggesting that the
arousal and the related HPA activation was maintained.
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Fig. (1). Cortisol levels (+SEM) at baseline, 15 min and 30 min
following the discrimination event as a function of mood prime (sad
vs anger). * p < .01 relative to the anger mood prime. © p < .05
relative to baseline.

To assess whether cortisol responses were moderated by
perceptions of control, hierarchical regression analyses were
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conducted to predict cortisol changes (i.e., proportion of
change at 15 and 30 min following discrimination relative to
baseline). Perceived control significantly moderated the ef-
fects of mood prime on cortisol changes both 15 min,
R%ha=.121, F(1,49) = 7.09, p<.01, and 30 min following the
discrimination event, R%,=.095, F(1,49) = 6.25, p<.05. Spe-
cifically, when women were primed to be sad, perceived
control was not related to cortisol reactivity (Bs=-.19, -.16,
ns, respectively), whereas, among women primed to be an-
gry, perceptions of control were associated with greater cor-
tisol reactivity (Bs =.48, .45, ps<.01, respectively). A compa-
rable set of hierarchical regression analyses indicated that
neither the direct nor moderating effects of hostility on corti-
sol reactivity were significant.

Systolic Blood Pressure

SBP varied significantly over the experimental session,
F(3,179)=5.69, p<.001, n?=.091, and pairwise comparisons
indicated a significant increase of SBP following the dis-
crimination event (see Fig. 2, top). The extent to which SBP
returned to resting levels (30 min following the discrimina-
tion) was moderated by mood prime, F(1,58)=4.00, p<.05.
As seen in Fig. (2), women’s SBP remained high if they had
been primed to feel sad, whereas those women primed to feel
angry returned to resting levels.

To assess whether SBP reactions were moderated by hos-
tility or perceptions of control, regression analyses were
conducted to predict proportional changes of SBP immedi-
ately and 30 min following the discrimination event. Hostil-
ity demonstrated a significant interaction with mood prime
on changes of SBP immediately following the discrimination
event, R%,=.070, F(1,55) = 4.24, p<.05. Specifically, when
women were primed to be sad, levels of hostility were not
related to SBP ($=-.13, ns), whereas, among women primed
to be angry, levels of hostility were associated with increased
SBP following the discrimination event (f=.43, p<.05). Per-
ceived control was not a significant direct or moderating
predictor of SBP alterations.

Diastolic Blood Pressure

As seen in Fig. (2) (bottom), DBP changed significantly
over the session, F(3,162)=23.23, p<.001, n°=.301. Pairwise
comparisons indicated that, although the mood priming task
induced a mild increase of DBP (Pcorrectea=-056), women
showed the greatest DBP rise immediately following the
discrimination event, and partial normalization after 30 min,
in that DBP levels dropped, but still remained higher than
those evident at baseline.

Regression analyses indicated that neither hostility nor
perceptions of control were related to DBP, and they did not
moderate the effects of mood prime.

Heart Rate

Heart rate did not vary significantly over the course of
the experimental session, nor did it interact with mood
prime, Fs<1. Regression analyses indicated that hostility was
directly related to an increase of heart rate immediately fol-
lowing the discrimination event, p=.32, R?=.100, F(1,59)=
6.55, p<.05. Although the interaction with mood prime was
not significant, given the differential relations between hos-
tility and SBP, the simple relations between hostility and
heart rate among women primed to sad vs. angry were ex-
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plored. As with SBP, the relation between hostility and in-
creased heart rate following discrimination was significant
when women were primed to feel angry (B=.44, p<.01), but
not when primed to feel sad (f=.18, ns). Perceptions of con-
trol were not associated with changes of heart rate.
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Fig. (2). Systolic (top) and diastolic (bottom) blood pressure
(+SEM) as a function of mood prime (sad vs anger) . Measurements
were taken at baseline and then again after the mood prime, the
discrimination experience, and finally 30 min after the discrimina-
tory experience. * p < .01 relative to the anger mood prime. © p <
.05 relative to baseline.

Relations among Outcome Variables

To assess the relations between the various outcome
measures, patterns of zero-order correlations between self-
reported mood, perceived discrimination, and the physio-
logical stress indices were examined. None of the self-report
indices was correlated with the physiological variables.
Moreover, although the cortisol ratios at 15 and 30 min were
positively correlated with one another (r=.44, p<.01), corti-
sol ratios were not significantly related to any of the cardiac
variables. Each of the cardiac variables was positively corre-
lated from 1 to 30 min following the discrimination event
(SBP r=.46, p<.001; DBP r=.50, p<.001; heart rate r=.45,
p<.001). Further, 1 min after the event DBP was related to
SBP (r=.31, p<.05) and heart rate (r=.35, p<.05), although
the latter two indices were not related (r=.10, ns). None of
the cardiac measures was significantly correlated with one
another 30 min following the event.
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DISCUSSION

Experiences of discrimination among members of minor-
ity groups, including women, have been linked to compro-
mised psychological and physical well-being [1,2]. Given
that discrimination is experienced on a persistent basis, such
reactivity may have implications for well-being. Of particu-
lar interest in the present investigation were the effects of an
acute instance of sex discrimination on stress reactivity, re-
flected by cortisol and cardiovascular responses. In addition,
as group members likely bring with them prepotent emo-
tional responses to particular events, the moderating role of
an anger mood prime (vs. sadness) was assessed. As ex-
pected, an acute experience of discrimination and mood
variations influenced both cortisol and cardiovascular re-
sponses.

As indicated earlier, although discrimination ordinarily
elicits anger, other individual difference processes (e.g.,
threat sensitivity) are also brought to the situation, which
might influence the levels of anger experienced and the
inderindividual variability that is often evident. Thus, by
priming anger, the variability in the extent to which it is ex-
perienced might be diminished, whereas it was expected that
priming sadness, which is regarded as a ‘passive’ emotion,
ought to diminish the activating properties of anger. As such,
this comparison to sadness allows for a clearer examination
of the potential influence of anger on physiological reactivity
to discrimination (relative to a no-priming condition, in
which discrimination would ordinarily still lead to anger).
Based on both the self-report manipulation check, and the
observed decline of cortisol among women primed to feel
sad, it seems that this approach was effective.

Following a discrimination event, cortisol levels dimin-
ished among women primed to feel sad. This pattern of de-
cline was comparable to that observed as a matter of course
over a test session [30,79]. In contrast to the responses elic-
ited when sadness was primed, among women who were
exposed to discrimination following an anger mood prime,
cortisol levels remained elevated. Clearly, discrimination
alone was not responsible for the sustained elevation of cor-
tisol levels, but instead this reaction was dependent upon the
prepotent anger that accompanied the event.

It has been maintained that elevated neuroendocrine re-
sponses to a stressor reflect an adaptive response to meet
environmental demands [13,15,44], and that such responses
were moderated by previous experiences as well as charac-
teristics of the stressor experience, including predictability,
ambiguity, chronicity and controllability [24]. It was ob-
served that participants’ perceptions of having some degree
of control over the situation influenced the cortisol response,
but this relation was only evident when they were primed to
feel angry. Importantly, although stressor controllability has
often been associated with limited neurochemical reactivity
in response to stressors [25,80], in the present investigation,
among women who were angered, cortisol ratios at 15 and
30 min following the discrimination event were directly re-
lated to greater perceived control. As indicated earlier, con-
trol in the present investigation was not operationally defined
in a manner comparable to that of most laboratory challenges
(i.e., wherein outcomes are or are not contingent on particu-
lar responses). Rather, consistent with research examining
responses to discrimination, controllability was considered in
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terms of the perceived efficacy of potential efforts to rectify
their already failed status. It may be that anger plays an
adaptive motivating role when the individual feels empow-
ered to engage or deal with the situation [81], and elevated
cortisol may be fundamental to this process, ostensibly act-
ing in a preparatory capacity [13]. Of course, the correla-
tional nature of the present results pertaining to control per-
ceptions precludes causal inferences being made. Yet, pro-
vided that behavioral reactions attenuate the discrimination,
or remove the individual from the situation, the elevated cor-
tisol might be implicated in an adaptive process that serves
the individual’s best interests.

Despite the potential adaptive value of cortisol eleva-
tions, it is important to consider whether (a) the response to a
given stressor is sustained or shows a relatively rapid return
to baseline or resting levels, and (b) the stressor occurs
acutely or is experienced on an ongoing or repeated basis.
Repeated unpredictable stressor experiences together with
extended cortisol elevations may, as indicated earlier, have
adverse consequences [14]. In the present study, however,
cortisol was not determined beyond 30 min, and hence, the
rate of normalization in response to such events remains un-
known. Further, as women who were primed to feel angry
exhibited a sustained cortisol response throughout the test
session, coupled with the likelihood women encounter inci-
dents of discrimination on a day-to-day basis, the altered
cortisol response might raise concerns regarding longer-term
well-being.

Given that discrimination may be a fairly potent psycho-
social stressor and has been aligned with vulnerability to
cardiovascular disease, particularly among African Ameri-
cans [1,3,18,19], it was anticipated that an acute discrimina-
tion event would promote elevated blood pressure and heart
rate among women. As previously found [60,61], both SBP
and DBP levels increased following the discrimination event.
This was the case irrespective of the nature of the mood
priming manipulation (sad vs. angry), suggesting that being
subjected to an experience of discrimination was sufficient to
increase blood pressure. Although elevated cardiac reactiv-
ity, like HPA activation, serves in an adaptive capacity, the
extent of the response and the rates of normalization may
serve as markers of vulnerability to cardiovascular illness
[55,82]. In the present study, cardiac measures taken 30 min
following the discrimination event indicated that although
DBP had declined, it had still not reached resting levels. In-
terestingly, among women primed to feel angry, SBP had
normalized by this time, but among women primed to feel
sad, SBP levels remained high. It is noteworthy, in this re-
gard, that the subjective feelings of sadness that were re-
ported in this priming condition were accompanied by self-
reports of anxiety. Thus, it may be that anxiety, rather than
sadness per se, was responsible for the sustained SBP eleva-
tions. In fact, anxiety has been linked to slower recovery of
SBP and DBP in a laboratory context [83], and so there was
no a priori reason to believe that this effect would only be
evident for SBP in the present study.

In the present study, trait hostility was not directly related
to blood pressure, but was found to interact with the mood
primed. Specifically, among women primed to feel angry,
greater hostility was associated with higher SBP reactivity,
as well as increased heart rate, immediately following the

The Open Psychology Journal, 2008, Volume 1 7

discrimination event. This is consistent with the possibility
that anger and hostility are not redundant, but may synergis-
tically influence cardiovascular reactivity [48,62]. To be
sure, the discrimination manipulation in the present study
represented a relatively limited experience, and was pre-
sented to a relatively young, healthy sample of women. The
more important question is whether sex discrimination that
occurs on a day-to-day basis and across different venues has
a comparable and cumulative impact on women’s health and
well-being. All things considered, the present findings raise
the possibility that repeated discrimination experiences that
provoke anger may render women, particularly those high in
trait hostility, at increased risk for cardiovascular problems.
Of course, among minority women who experience dis-
crimination due to multiple group memberships (e.g., race
and sex), such double jeopardy may engender still greater
risk for illness [65].

The characteristics of discrimination typify stressors that
are likely to render the individual vulnerable to pathology
(i.e., it is frequently unpredictable, occurs on a chronic basis,
and often is ambiguous in intent). In any given situation, the
impact of a stressor on HPA and cardiovascular indices may
vary, and reactions to a given event may have different im-
plications depending on the physiological system being as-
sessed. Although these two systems may show common re-
sponse patterns under some stressor conditions, they might
also vary in a stressor-specific and time-linked fashion
[13,82,84], particularly as cardiovascular changes would be
expected to occur almost immediately after a stressor,
whereas cortisol variations would not be detected until 10-15
min later. Indeed, the measures of reactivity of these systems
were not correlated, and the mood prime resulted in different
reactions with respect to the HPA (cortisol) and cardiac out-
put, and the individual difference characteristics that moder-
ated these responses were also distinct. In this regard, al-
though hostility was implicated in SBP and heart rate re-
sponses, perceptions of control were uniquely associated
with cortisol reactivity. The former was somewhat surprising
as other investigators have noted that actual or perceived
control was associated with reduced blood pressure and heart
rate reactions [26,52]. The reasons for these differential out-
comes is uncertain, but it will be recalled that in the present
investigation, the stressor itself (i.e., discrimination), which
was uncontrollable, was experienced by all participants, and
it is possible that it was this aspect of the stressor, rather than
perceived control regarding the ability to rectify the situa-
tion, that prompted the blood pressure changes.

In summary, it appears that features of an acute discrimi-
nation event within a laboratory context were sufficient to
promote cardiovascular and corticoid alterations like those
associated with more traditional experimental stressors. As
well, it seemed that physiological responses to discrimina-
tion involved the complex interplay among dispositional
characteristics, antecedent mood states, as well as appraisals
of the extent to which they had control over rectifying the
situation. It ought to be underscored that the present investi-
gation was one that exposed women to a blatant gender dis-
crimination event. In many instances the events that group
members experience are not as blatant, creating considerable
uncertainty that could either diminish or exacerbate reactiv-
ity. Furthermore, as the stress responses of women may dif-
fer from those of men [85,86], it remains uncertain whether
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responses to the forms of discrimination experienced by both
genders (e.g., based on race, religion, sexual orientation, etc.)
would be linked to the same biological processes and out-

comes.
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