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Stereotype threat spillover is a situational predicament in which coping with the stress of stereotype
confirmation leaves one in a depleted volitional state and thus less likely to engage in effortful
self-control in a variety of domains. We examined this phenomenon in 4 studies in which we had
participants cope with stereotype and social identity threat and then measured their performance in
domains in which stereotypes were not “in the air.” In Study 1 we examined whether taking a threatening
math test could lead women to respond aggressively. In Study 2 we investigated whether coping with a
threatening math test could lead women to indulge themselves with unhealthy food later on and examined
the moderation of this effect by personal characteristics that contribute to identity-threat appraisals. In
Study 3 we investigated whether vividly remembering an experience of social identity threat results in
risky decision making. Finally, in Study 4 we asked whether coping with threat could directly influence
attentional control and whether the effect was implemented by inefficient performance monitoring, as
assessed by electroencephalography. Our results indicate that stereotype threat can spill over and impact
self-control in a diverse array of nonstereotyped domains. These results reveal the potency of stereotype
threat and that its negative consequences might extend further than was previously thought.
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In their now classic article, Steele and Aronson (1995) described
a phenomenon called stereotype threat, a situational predicament
in which individuals suspect their behaviors could be judged on the
basis of negative stereotypes about their group instead of personal
merit. According to this work, one of the reasons African Amer-
ican students tend to perform worse than Caucasians do is that
stereotypes are “in the air” (Steele, 1997, p. 613), arousing deep-
seated fears and distracting them from doing as well as they could.
Over a decade of research has followed this landmark article and
has confirmed this basic view: When people consider stereotypes
that target their groups, their performance tends to suffer in the
stereotyped domain. What’s more, performance is hurt by a
broader category of events—it can occur whenever environmental
cues hint that one’s social identity makes one vulnerable to deval-
uation, when one feels like the victim of a social identity threat
(Steele, Spencer, & Aronson, 2002; see also, Tajfel & Turner,
1986).

Whether discussing stereotype or social identity threat, almost
all researchers have focused on consequences for performance in
stereotyped dimensions. For example, according to research, ste-
reotypes seem to affect the academic test performance of African
Americans (Steele & Aronson, 1995), math performance of
women (Spencer, Steele, & Quinn, 1999), athletic performance of
Caucasians (Stone, Lynch, Sjomeling, & Darley, 1999), driving
performance of women (Yeung & von Hippel, 2008), and intel-
lectual performance of Latinos (Gonzales, Blanton, & Williams,
2002) and children of low socioeconomic status (Croizet & Claire,
1998).

The consequence of stereotype threat on performance in stereo-
typed domains, then, is widely documented, with over 180 separate
articles examining performance deficits.1 In this article, however,
we look beyond performance in stereotyped domains to a phenom-
enon we are calling stereotype threat spillover, which we define as
a situational predicament whereby coping with negative stereo-
types leaves one in a depleted volitional state and, thus, less able
or willing to engage in a variety of tasks requiring effortful
self-control. We suggest that stereotype threat has lingering effects
that continue to influence people after they leave threatening
environments, such that it has residual effects on behavior even in
areas unrelated to the impugning stereotype.

In this article, we suggest that stereotype threat has a more
far-reaching sphere of influence than previously thought, the result
of which are behavioral difficulties in domains as disparate as
aggression, eating, decision making, and paying attention. We

1 We found 185 peer-reviewed articles when we entered the keywords
stereotype threat and performance in the PsycInfo database on CSA
Illumina on November 27, 2009.
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conceive of stereotype threat as a stressor and therefore as some-
thing with which people need to cope. Our central prediction is that
this active coping response consumes self-regulatory resources,
leaving people less able or willing to control and regulate them-
selves in instances in which self-control is required. What’s more,
we predict that even when people are able to cope effectively with
threat and perform adequately in a stereotyped domain, because
the act of coping is depleting, they will have difficulties regulating
their behavior when they leave the threatening environment.

What Is Stereotype Threat?

At the most basic level, stereotype threat is a source of stress
(Allison, 1998; Clark, Anderson, Clark, & Williams, 1999; Pascoe
& Richman, 2009) and could be viewed within the broader frame-
work of stress and coping models (Lazarus & Folkman, 1987).
According to a number of theoretical perspectives on coping with
stigma (e.g., Major & O’Brien, 2005; Miller & Kaiser, 2001),
stereotype and social identity threat, once appraised, could result in
a number of physiological, emotional, cognitive, and behavioral
reactions that are distinguished along the lines of voluntary and
involuntary responses.

As soon as one makes an identity-threat appraisal, a series of
involuntary stress responses takes hold. The possibility of failing
one’s group leads to a physiological stress response due to in-
creases in arousal (Ben-Zeev, Fein, & Inzlicht, 2005; Blascovich,
Spencer, Quinn, & Steele, 2001; O’Brien & Crandall, 2003) and
distracting thoughts (Cadinu, Maass, Rosabianca, & Kiesner,
2005) that consume limited working-memory capacity (Beilock,
Rydell, & McConnell, 2007; Schmader & Johns, 2003). These
involuntary responses are accompanied by voluntary coping strat-
egies. Essentially, individuals are motivated to disconfirm negative
stereotypes (Steele & Aronson, 1995). On an academic test, for
example, targets expend great effort to perform well (Jamieson &
Harkins, 2007). However, once individuals confront the possibility
of failing their group, they may cope by suppressing thoughts and
denying uncomfortable emotions (Johns, Inzlicht, & Schmader,
2008; Logel, Iserman, Davies, Quinn, & Spencer, 2009).

In a recent model, Schmader, Johns, and Forbes (2008) integrate
all of these recognized mechanisms and propose that stereotype
threat leads to processing inefficiencies via depleted executive
control. By integrating all the mechanisms underlying the stereo-
type threat effect, the authors offer the field a more complete
appreciation of how these processes fit together. At the center of
the model, acting as proximal mediator, is executive control. The
more executive control that is used to manage the effects of
stereotype threats, the less executive control remains for the central
performance task.

Critically, this processing efficiency explanation suggests that
stereotype threat need not always result in performance deficits in
the stereotyped domain. In theory, a person under stereotype threat
can perform at the same level as a nonthreatened person but would
need to expend more energy and effort to do so (e.g., Inzlicht,
Aronson, Good, & McKay, 2006). That is, performance suffers
only when one cannot cope with and compensate for the inefficient
processing induced by threat by working harder and expending
more effort (see Eysenck & Calvo, 1992). Regardless of whether
stereotype threat leads to performance deficits, it will lead people
to exert more effort than if stereotypes were not in the air. It is this

extra compensatory coping effort, we suggest, that is draining and
can leave people depleted for subsequent tasks—especially tasks
that require effortful self-control.

Stress, Coping, and Self-Control Failure

Self-control refers to a central volitional resource used to or-
chestrate a variety of intentional behaviors. It is the mental energy
used to overcome environmental temptations and override urges,
emotions, and automatic response tendencies. According to
Baumeister and his colleagues, self-control is a limited, easily
exhausted resource (Baumeister & Heatherton, 1996; Muraven &
Baumeister, 2000). Empirical studies have confirmed that exerting
control in one task impairs performance in another task, be that
through less self-control capacity or lower motivation to engage in
self-control (Robinson, Schmeichel, & Inzlicht, 2010). For exam-
ple, suppressing thoughts and emotions, which requires effortful
control (Richards & Gross, 2000; Wegner, 1994), can lead to later
loss of self-control, as evidenced by inappropriate aggressive re-
sponding (DeWall, Baumeister, Stillman, & Gailliot, 2007), over-
eating (Vohs & Heatherton, 2000), overreliance on heuristics to
make decisions (Masicampo & Baumeister, 2008), and unfocused
attention (Inzlicht & Gutsell, 2007).

In the context of a stress and coping framework, stress can also
contribute to self-control failure, usually because of attempts to
cope. Many coping responses involve self-stopping and vigilance;
for example, sensation blocking, thought suppression, emotion
regulation, distraction, cognitive restructuring, avoidance, denial,
and continuous self-monitoring are all resource-demanding (Com-
pas, Connor-Smith, Saltzman, Thomsen, & Wadsworth, 2001).
Coping with stress, therefore, demands regulatory resources and,
to the extent that these resources are limited, could lead to subse-
quent losses in self-control. For example, students who report high
levels of stress also report lower states of self-control (Baumeister,
Faber, & Wallace, 1999). Similarly, stress in the form of unpre-
dictable aversive noise or time pressure, results in less self-control,
be that less persistence on a frustrating task (Glass, Singer, &
Friedman, 1969), increased risk taking (Holding, Loeb, & Baker,
1983), or impaired attention control (Hochman, 1967). It is im-
portant to note that it is not stress by itself that is depleting; rather,
the depletion of resources results from the individual’s coping
efforts (Baumeister et al., 1999).

Given that self-control is limited and that stereotype threat taxes it,
we propose that stereotype threat will leave people with fewer voli-
tional resources to perform—even on nonstereotyped tasks. That is,
we hypothesize that coping with the stress of stereotype threat can
have aftereffects by hurting performance on any task that requires
self-control. Managing the stress of negative stereotypes involves
resource-demanding coping strategies, such as emotion regulation
and thought suppression (Johns et al., 2008; Logel et al., 2009),
and because these resources are finite, coping could result in
poorer self-control even after the stereotype stressor is no longer in
the air. In short, we hypothesize that coping with stereotype and
social identity threat can spill over and lead to a host of maladap-
tive behaviors and responses.

Although prior research is consistent with this hypothesis, to our
knowledge, no research has examined how coping with stereotype
stress can spill over onto commonplace tasks directly. Inzlicht,
McKay, and Aronson (2006) found that stigma can consume
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self-regulatory resources. In one study, for example, they found
that women exhibited poor physical stamina immediately before
they thought they would take a threatening math test. Although this
result appears similar to spillover, it is important to note that the
self-regulatory depletion in this set of studies consisted of inter-
vening variables between stereotype threat induction and test per-
formance, before spillover could occur. It therefore sheds light on
one of the processes through which stereotype threat operates—
executive control depletion—but contextualizes this only within
the threatening environment. Beilock and her colleagues (2007)
also suggested the possibility of stereotype threat spillover, this
time with women performing worse on a nonstereotyped verbal
working memory task after having completed a threatening math
test. Although this is consistent with our hypothesis, it is important
to note that working memory is considered one of the processes
through which stereotype threat operates (e.g., Schmader & Johns,
2003), and showing deficits in such a closely related process
variable is not evidence for the type of everyday spillover that we
think is so important.

What is unique about our current model is that we predict threat
will have residual effects even after participants leave the threat-
ening environment. What is also unique is that we specify that it is
the coping with threat, and not the threat itself, that leads to
spillover. This is an important extension of Steele’s (1997) original
formulation because it speaks to the lingering effects of the usual
way people cope with threat, adding barriers to the effective
control of one’s behavior and therefore capable of spilling over
onto mundane, “real-world” domains such as aggression, eating,
and decision making.

Overview of Studies

In the experiments we report here, we tested our prediction that
coping with stereotype and social identity threat could spill over
and affect behavior in nonstereotyped domains. In Study 1, we
explored whether the experience of taking a threatening math test
could spill over and lead women to respond with hostility com-
pared with women taking the same math test but given an adaptive
coping strategy. In Study 2 we tested whether coping with stereo-
type threat would lead women to eat unhealthy food and also
whether personal traits that contribute to identity-threat appraisals,
namely stigma consciousness (Pinel, 1999), could exacerbate this
effect. In Study 3, we examined whether vividly remembering an
experience of coping with social identity threat results in risky
decision making. Finally, in Study 4, we asked whether the expe-
rience of coping with threat could directly influence attentional
control and, importantly, whether the effect was implemented by
brain activity indicating inefficient performance monitoring.

Study 1: Stereotype Threat and Aggression

In Study 1, we ask whether coping with stereotype threat could
spill over and affect women in a nonstereotyped domain: aggres-
sive behavior. Although aggressive impulses are a common part of
human life, normally these aggressive impulses are kept in check
by self-control (e.g., Gottfredson & Hirschi, 1990). When self-
control resources are depleted, however, impulses are given free
rein and can result in aggressive behavior. Recent research, for
instance, has indicated that participants respond more aggressively

to an insult after their executive resources are depleted (e.g.,
DeWall et al., 2007; Stucke & Baumeister, 2006). If coping with
stereotype threat depletes executive resources, it could reduce
inner restraints against aggression, thus leading to more aggressive
behavior, even among groups not stereotyped as being aggressive
(e.g., women).

In this experiment, pairs of female participants completed tests
of mathematical ability and then received negative feedback, os-
tensibly from their partner. One group of women was provided
with an effective strategy for coping with this threatening situation,
whereas the other group was not provided with any coping instruc-
tions. Following this, participants completed a measure of labora-
tory aggression, which operationalizes aggression as the intensity
and duration of white noise blasts delivered to a partner (Bushman
& Baumeister, 1998). We should stress here that both groups of
women in this study faced the same stereotype stressor (a chal-
lenging math test) and should therefore have experienced the same
affect-related consequences. The only difference between these
two groups was the type of coping engaged in to deal with the
stereotype threat situation. Because the inhibition of aggression
requires self-regulatory resources, we predicted that women who
had just experienced stereotype threat would react more aggres-
sively (e.g., volume and duration of adverse noise) after provoca-
tion than would women who had taken the same exam but were
provided with an adaptive coping strategy. We also hypothesized
that if success during a stereotype threatening test is partly indic-
ative of how hard people work to overcome the stereotypes in the
air, then the higher women score on the threatening test, the more
depleted and, therefore, more aggressive they will become after-
ward.

Method

Participants. Thirty-four female University of Toronto Scar-
borough introductory psychology students who reported awareness
that women are stereotyped as being worse than men in math
ability participated in exchange for course credit. We excluded
three participants (one from the threat condition and two from the
reappraisal condition) because they were extreme outliers on the
aggression measure, as computed by the extreme studentized de-
viate (ESD) statistic, ESD (34) � 4.57, p � .001. Participants were
randomly assigned to one of two conditions: stereotype threat or
stereotype threat plus cognitive reappraisal.

Materials and procedure. Upon arriving at the lab, pairs of
participants were greeted by a male experimenter who informed
them that they would be participating in two separate tasks with a
partner: an academic test completed independently with partner
feedback and a competitive reaction time task. The experimenter
then gave participants 5 min to get to know each other.

For the first task, participants were seated in individual cubicles
and informed that the task was designed to investigate the rela-
tionship between mood and academic performance and that they
would each have a chance to grade and provide feedback on their
partner’s test. Participants began by completing the five-item Math
Identification Questionnaire (Brown & Josephs, 2000), a 7-point
Likert questionnaire measuring the importance individuals place
on their mathematical abilities (e.g., “Doing well on math-related
tasks is important to me”; M � 5.37, SD � 1.40; � � .83). We
administered this scale to control for differences in identification
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with the stereotyped domain, something known to predict suscep-
tibility to stereotype threat (Aronson et al., 1999).

Participants then completed a math test that was diagnostic of
their genuine math abilities and could indicate their strengths and
weaknesses in the quantitative domain. Some research has sug-
gested that stereotype threat is the default state of normal test
taking for stereotyped groups and that no special effort is needed
to create it in the laboratory; instead, effort is needed to take it
away (e.g., Brown & Day, 2006). Therefore, to turn stereotype
threat off, we gave half the participants an extra set of reappraisal
coping instructions, adapted from Richards and Gross (2000).
Specifically, we asked participants to view the test objectively and
to adopt a neutral attitude as they prepared for and completed the
test. By reappraising the situation, participants were armed with an
effective coping strategy to curb their natural inclination to cope
with stereotype stress by suppressing their thoughts and emotions
(Johns et al., 2008). Participants were given 10 min to complete
one of two 10-item math tests constructed from a Graduate Record
Examination test manual and designed to be equally difficult on
the basis of past test results. We calculated test performance as the
raw score corrected for errors (Spencer et al., 1999). Partners were
matched in terms of whether they received cognitive reappraisal
instructions, but we had them complete different math tests in
order to prevent them from forming an opinion of their own
performance while grading each other’s exams.

After completing the math test, partners exchanged test papers
for grading. Participants were given 10 min to grade the exam from
an answer key and to provide general comments. Then the exper-
imenter gathered the score sheets and left the room, ostensibly to
make copies of these sheets. Upon returning, the experimenter
provided each participant with the score sheet supposedly com-
pleted by the partner. All participants received the same false
feedback: a low test score (3 out of 10 correct) and this negative
comment: “This is a very bad score. I wouldn’t be surprised if this
is the lowest score in the group.” We gave everyone negative
feedback because past research has indicated that depleted capac-
ity for self-regulation will result in aggressive responding only
after participants are sufficiently provoked (DeWall et al., 2007).

Immediately after receiving the negative feedback on the aca-
demic test, participants completed the Positive Affect Negative
Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) and
measures of the performance component of the State Self-Esteem
Scale (SSES; Heatherton & Polivy, 1991) to assess current mood

and state self-esteem, respectively. The PANAS consists of 10
positive (e.g., strong, enthusiastic) and 10 negative (e.g., hostile,
nervous) adjectives; participants indicate how much they currently
feel each emotion on a 5-point scale. The 7-item performance
component of the SSES measures state self-esteem on 7-point
Likert scales (e.g., “I feel confident in my abilities”).

Participants then put on headphones and sat at separate com-
puters for the competitive game. Although participants believed
they would be playing against their partner, responses were com-
puterized. Following the procedure of Bushman and Baumeister
(1998), participants were told to press a button as quickly as
possible when a stimulus appeared on the computer screen and,
further, that whoever responded faster would deliver a blast of
white noise to the slower partner. Prior to each of the 25 trials,
participants chose a noise level (from 0 to 10) and duration (from
0 to 10) that their partner would receive for responding more
slowly. Past research has shown that the first trial provides the best
measure of unprovoked aggression because participants have yet
to receive aversive blasts of white noise from their opponents
(Bushman & Baumeister, 1998; DeWall et al., 2007). Therefore,
we used noise intensity and duration levels from the first trial,
calculated as the interaction of the two, as our measure of aggres-
sion. After completing the computer game, participants were
thanked and debriefed.

Results and Discussion

Aggressive behavior. Our main prediction was that the expe-
rience of stereotype threat will result in self-control failure such
that those who have to cope with it “naturally” will respond more
aggressively than will those who cope by cognitively reappraising
their emotions. We analyzed the data with a one-way analysis of
covariance (stereotype threat vs. cognitive reappraisal), covarying
for math identification. Aggression scores were log-transformed
due to skew and nonnormality; untransformed means are graphed
for ease of interpretation. Figure 1A illustrates that the results are
consistent with our prediction: After we controlled for math iden-
tification, which was a significant covariate in our analysis, F(1,
28) � 6.68, p � .02, d � 0.98, participants in the threat condition
were significantly more aggressive (M � 1.11, SD � 0.38) than
were participants in the reattribution condition (M � 0.96, SD �
0.37), F(1, 28) � 4.42, p � .05, d � 0.79. In other words, negative
stereotypes about women’s math ability affected their behavior in
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Figure 1. Results for Study 1 examining (A) aggression scores and (B) test performance as a function of threat
condition.
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a domain not only unrelated to the stereotyped domain in question
but also counterstereotypical for women more generally (Buntaine
& Costenbader, 1997).

Importantly, these results emerged after controlling for math
identification, with greater identification significantly predicting
aggression. This means that the more participants cared about
math, the more aggressive they became toward their critical part-
ners. By controlling for this, we are in fact controlling for those
who likely got most upset by the negative feedback; and the fact
that the threat manipulation had an effect over and above this
covariate suggests that anger alone cannot account for our results
but that something else is necessary. This something else, we
suspect, is the inability to restrain impulses brought about by
anger, an inability that comes about by coping with stereotype
threat.

Math performance and negative affect. After examining
these results pertaining to aggression, we turned our attention to
results related to mood and performance on the math test. We
expected to find evidence of the classic stereotype threat perfor-
mance effect, such that participants who did the usual things to
cope with taking a diagnostic math test would perform worse than
did those who coped by cognitively reappraising their emotions.
After determining that the two versions of the math test were
equivalent, F(1, 28) � 1.45, ns, we proceeded to this main anal-
ysis. Figure 1B illustrates that results are consistent with predic-
tions: Participants in the threat group performed worse (M � 2.27,
SD � 2.58) than did participants in the reattribution group (M �
4.19, SD � 3.21), F(1, 28) � 3.34, p � .078, d � 0.69. Although
these results approached significance, the medium effect size is
larger than the average effect size reported in the stereotype threat
literature (average d � 0.48; Walton & Cohen, 2003).

We also measured affect and performance state self-esteem to
determine whether our manipulation affected mood and, if so,
whether it could account for the effect on aggression. We did not
expect that stereotype threat would affect these explicit, self-report
ratings, consistent with past research on stereotype threat (e.g.,
Johns et al., 2008) and on the limited resource model of self-
control. We calculated state affect by subtracting negative affect
from positive (M � 0.84, SD � 1.15; � � .88) and calculated
performance state self-esteem by reverse-scoring relevant items
and then averaging them (M � 3.39, SD � 1.27; � � .86). As
predicted, neither mood nor state self-esteem was affected after
coping with stereotype threat (both Fs � 1, ns). Furthermore, when
we reanalyzed the aggression scores, with affect or performance
self-esteem as a covariate, the results were virtually unchanged,
suggesting that the effects of stereotype threat on aggression
cannot be attributed to either self-reported negative affect or low
state self-esteem.

Given our failure to find an effect for the overall PANAS, we
decided to investigate specific mood items in a theoretically de-
rived way. Specifically, there are two relevant emotions that
should be related to stereotype and social identity threat: anxiety
and anger. Anxiety is part of the known mechanism of stereotype
threat. Anger, on the other hand, is the most typical emotion
experienced during social identity threat (Swim, Hyers, Cohen, &
Ferguson, 2001; Vescio, Gervais, Snyder, & Hoover, 2005) and
has been related to poor performance following experiences with
discrimination (Gervais & Vescio, 2007). It is especially important
to examine anger because if stereotype threat increases it, this

would allow for a clear alternative to our model—that threat
increased aggression because it left people angry and not because
coping with threat left them unable to restrain their impulses.
When we reanalyzed the specific PANAS items related to anxiety
(“nervous” and “jittery”) and anger (“hostile”), however, it did not
reveal any condition effects (all Fs � 1, ns). We also reanalyzed
aggression scores with the specific anxiety and anger items as
covariates, but the results were virtually unchanged, again sug-
gesting that aggression was not the result of anxiety or anger.
Thus, an increase in negative emotionality generally or anxiety and
anger specifically cannot account for our results.

Frustration versus depletion. These results are consistent
with our predictions and the classic stereotype threat performance
effect. However, because performance did vary across groups, it is
possible that the spillover onto aggression could be attributed to a
feeling of lower self-efficacy or even frustration on the part of the
threatened participants. That is, participants in the threat condition
may have become frustrated because of their lower performance
on the test and become aggressive as a result (Dollard, Doob,
Miller, Mowrer, & Sears, 1939). If this were the case, we should
find a negative correlation between performance and aggression in
the threat condition.

In contrast, if the loss of self-control explanation is valid, we
should find a positive correlation between performance and ag-
gression. Recall that not everyone underperforms during stereo-
type threat (Inzlicht, Aronson, et al., 2006); some people can
compensate for cognitive inefficiencies produced by threat by
working harder and expending more effort. Even though this extra
effort can result in superior performance, we suspect that the
harder individuals work to overcome stereotype threat, the fewer
executive resources they will have to restrain their aggressive
impulses. Thus, a self-control explanation predicts that the better
participants perform on the test in the threat condition, the more
aggressive they will be afterward.

Analysis of the correlations within both the threat and reap-
praisal conditions confirm the self-control, but not frustration,
explanation. Results indicate that the better that threat participants
performed on the math test, the more aggressive they tended to
become, r(15) � .46, p � .04 (one-tailed). In contrast, there was
no correlation between performance and aggression in the reap-
praisal condition, r(16) � .01, ns. Importantly, the correlation
between performance and aggression remained unchanged after
controlling for general affect, the specific emotions of anxiety and
anger, or state self-esteem, countering any suggestion that high-
scoring participants felt justified in punishing their partners be-
cause they felt frustrated and upset by what they may have per-
ceived as unfair feedback. Instead, we suggest, participants were
more aggressive because they had just worked hard to try to
overcome stereotype threat and did not have enough energy to
restrain their aggressive impulse.

The results of this study support our hypothesis that coping with
a threatening math test could spill over and affect domains unre-
lated to the impugning stereotype, in this case aggressive behavior.
This suggests that stereotype threat not only leads to poor perfor-
mance but also has lingering effects, affecting something as im-
portant as whether someone acts aggressively. These effects can-
not be accounted for by losses in self-efficacy, stress alone, or
increases in anger or frustration but are consistent with a loss of
self-control account.
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It is important to note that the only difference between our two
groups was that one was given a coping strategy to manage
emotions adaptively, whereas the other likely coped by using a
strategy of suppression and inhibition (Johns et al., 2008; Logel et
al., 2009). Remember, both groups faced the same stereotype
stressor and experienced the same types of affect. What separated
them, then, was not stress but coping, and it is the work involved
in coping with stereotype threat that we suggest can result in
subsequent self-control loss (see Baumeister et al., 1999).

Although the data from Study 1 support our predictions, we
could make a more solid case by addressing some design weak-
nesses. First, we did not include a comparison group. It is thus
possible that those who reappraise their emotions as they take a
difficult test—whether or not they appraise the situation as identity
threatening—will become less emotionally invested and thus less
prone to aggress than will people who do not reappraise their
emotions. In Study 2, therefore, we included participants who were
high and low in stigma consciousness (Pinel, 1999), and although
we still expected to find a main effect for threat, we expected the
spillover to be exacerbated for those who tend to appraise their
environments as identity threatening. Second, as we have already
noted, performance varied across group. Although the data are
inconsistent with spillover being due to lower performance, it
would be important to control for this, something we accomplished
by using a difficult test that was thus equally frustrating for all
participants.

Study 2: Stereotype Threat and Eating

In Study 2, we ask whether coping with stereotype threat can
spill over and affect another type of nonstereotyped behavior:
eating. Healthy eating requires that people monitor food intake and
overcome temptations to eat high-calorie, high-fat food, both of
which require self-regulatory resources to be successful. Vohs and
Heatherton (2000), for example, found that those who resist food
temptation have fewer executive resources afterward and that
having fewer resources leads to more unhealthy eating. If stereo-
type threat consumes executive resources, it should also reduce the
ability to overcome the impulse to eat tempting foods.

Participants were women identified as high or low in gender-
based stigma consciousness. Participants completed a difficult
math test in a standard stereotype threat condition or in a condition
in which they coped with stereotype threat with cognitive reap-
praisal. Following the math test, participants took part in a “taste
test” of three ice cream flavors. We hypothesized that after expe-
riencing stereotype threat, participants who were not armed with
an effective coping strategy would eat more ice cream than would
those who also experienced threat but were armed with an effec-
tive coping strategy. Importantly, we expected that this pattern
would be magnified for women high in stigma consciousness, an
individual difference variable known to affect threat appraisals and
to moderate stereotype threat (Brown & Pinel, 2003).

Method

Participants. Forty-nine female University of Toronto Scar-
borough first-year psychology students (Mage � 18.10, SD � 0.96)
who reported awareness of the female/math stereotype participated
for course credit. We failed to record the food weight for three

participants, leaving us with 46 participants. Participants also
completed the gender-based Stigma Consciousness Questionnaire
(Pinel, 1999; M � 4.12, SD � 0.86; � � .73) and the Restrained
Eating Scale (Herman & Polivy, 1980; M � 13.00, SD � 7.34;
� � .78) during mass testing. The 10-item Stigma Consciousness
Questionnaire measures awareness of gender stereotypes and sen-
sitivity toward being the target of sexism (e.g., “Most people have
a lot more sexist thoughts than they express”; responses were
given on a 7-point Likert scale). The 10-item Restrained Eating
Scale assesses preoccupation with eating and weight and is com-
monly used to identify chronic dieters (e.g., “Would a weight
fluctuation of 5 pounds affect the way you live your life?”;
responses were given on 4- or 5-point scales).

Materials and procedure. Participants were told that they
would be taking part in a taste test and were asked to fast for 2 hr
before coming into the lab. At the lab, participants were greeted by
a male experimenter, who framed the session as consisting of two
separate studies—one on math performance and mood and one on
taste preference.

Participants were randomly assigned to one of two conditions:
stereotype threat or stereotype threat plus cognitive reappraisal. All
participants were asked to complete a “genuine test of math
intelligence.” As in Study 1, women in the reappraisal conditions
were further asked to cope with stereotype threat by reappraising
their thoughts and feelings and thus avoiding their natural ten-
dency to cope by thought and emotion suppression. To control for
effects related to the experience of success (or failure) on subse-
quent self-control attempts, we used a difficult test so that all
participants would perform equally poorly, thus avoiding sugges-
tions that feelings of self-efficacy mediate our findings. That is, we
designed the test so that all participants would perform equally but
expected that participants in the threat group would have to work
harder to get there. Participants were given 15 min to complete the
20-item math test. Performance was calculated as in Study 1, with
raw scores corrected for guessing. Right after the math test, par-
ticipants completed the PANAS and the performance component
of the SSES.

Next, the experimenter invited participants to take part in an
unrelated study on taste preference. We adapted the classic taste-
test paradigm, a widely used measure of eating (e.g., Vohs &
Heatherton, 2000), by presenting participants with three bowls,
each containing three scoops of a different flavor of ice cream.
Participants were given 10 min to complete a taste-test question-
naire assessing the likability of each flavor and were free to eat as
much or as little of the ice cream as they wished. Our measure of
self-regulatory ability was the weight in grams of ice cream eaten.
After the taste test, the experimenter thanked and debriefed the
participants.

Results and Discussion

We analyzed the data with a series of hierarchical linear regres-
sions, entering condition (effect coded: –1 � threat, 1 � reap-
praisal), mean-centered stigma consciousness, and the interaction
between the two. Mean-centered restrained eating was entered as
a covariate because eating poses a self-regulatory demand for
those individuals with chronic inhibitions about eating (Vohs &
Heatherton, 2000). We probed significant interactions with simple
slope analysis, examining the effect of condition for high and low
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stigma consciousness, coded as one standard deviation above and
below the mean (Aiken & West, 1991).

Eating behavior. We hypothesized that coping with stereo-
type threat “naturally” would leave women with fewer resources to
control their intake of ice cream compared with women armed
with a resource-saving coping strategy. We further expected this
main effect to be exaggerated for high-stigma-conscious women
because of their tendency to appraise a diagnostic math test as
threatening, therefore needing extra resources to cope. Figure 2
shows that results confirmed our predictions.

Results justified our use of restrained eating as a covariate (� �
–.32), t(41) � –2.24, p � .03, d � 0.70, and replicated a main
effect for condition (� � –.45), t(41) � –3.39, p � .03, d � 1.06,
suggesting that threat group participants ate more ice cream after
the math test than did reappraisal group participants. This main
effect was subsumed under a marginal interaction between stigma
consciousness and condition (� � –.27), t(41) � –1.90, p � .07,
such that the effect of condition was significant for participants
high (� � –.71), t(41) � –3.61, p � .01, d � 1.13, but not low
(� � –.19), t(41) � –1.03, p � .30, d � 0.32, in stigma con-
sciousness.2

The experience of stereotype threat resulted in highly stigma
conscious women eating significantly more ice cream than did
women who coped with threat by reappraising their thoughts and
emotions. All participants took the same diagnostic test; the only
difference was that some participants were left to their own de-
vices to cope with the stress of stereotype confirmation and others
were encouraged to cope through resource-saving reappraisal tech-
niques. This suggests that it is coping with negative stereotypes,
and not the stereotypes themselves, that can result in a lingering
spillover effect, in this case, overeating.

Mood, state self-esteem, and self-efficacy. We had partici-
pants take a difficult math test so that they would perform at about
the same level and feel as good (or bad) about their performance.
Thus, any effects of our manipulation on eating should not be
attributed to decreases in general mood, state self-esteem, or
self-efficacy. To examine this, we analyzed affect, performance
state self-esteem, and math test performance. We calculated affect
by subtracting negative affect from positive (M � 0.49, SD �
0.65; � � .78), performance state self-esteem by reverse-scoring

relevant items and then averaging them (M � 3.02, SD � 0.82;
� � .88), and math test performance by correcting the raw score
for guessing, (M � 3.07, SD � 4.22). As predicted, we did not find
any condition or interaction effects for affect, state self-esteem, or
math test performance (all �s � .2), ts � 1.3, ns. Participants
performed as well and felt as good about themselves and their
performance whether they coped naturally or by reappraising their
emotions. Importantly, when we reanalyzed the eating data after
controlling for these variables, the interaction was virtually un-
changed (all ps � .054).

As with Study 1, we also examined discrete emotions in a
theoretically derived way. Past research specifically links social
identity threat with anxiety (Ben-Zeev et al., 2005) and anger
(Vescio et al., 2005), and it is therefore important to examine
specific items on the PANAS (i.e., “hostile,” “nervous,” “jittery”)
here. Results revealed no significant condition or interaction ef-
fects for the items “hostile” and “jittery” (all �s � .2), ts � 1.3, ns;
however, they did reveal a trend for “nervous,” such that partici-
pants experiencing stereotype threat felt somewhat more nervous
than did those who coped with threat with cognitive reappraisal,
even if this effect did not reach traditional levels of significance
(�s � –.24), t � –1.64, p � .11. Of greater consequence, when we
reanalyzed the eating data controlling for any one of these discrete
emotions, all effects were the same (all ps � .064). Taken together,
these findings are inconsistent with an interpretation that the
effects of stereotype threat on eating are a product of negative
affect generally, anger or anxiety specifically, self-esteem, or
frustrations due to a poor performance.

The results of this study support our hypothesis that coping with
the stress of stereotype confirmation can spill over into the domain
of eating, a domain unrelated to math. In contrast, women who
were armed with an adaptive coping strategy left the threatening
math environment more able to resist the temptation to eat un-
healthy, albeit delicious, ice cream. This further indicates that
coping with stereotype threat can have lingering effects, leading
people to underperform in domains that are outside of the purview
of the negative stereotype.

Thus far, we have shown that stereotype threat can spill over to
nonstereotyped domains—coping with stereotype stress can lead
people to become more aggressive and to eat more unhealthy food.
Importantly, these effects do not appear to be the product of

2 We used restrained eating as a covariate in our analysis because eating
poses an especially difficult self-regulatory demand for chronic dieters
(Vohs & Heatherton, 2000). An alternative strategy would be to enter into
the model not only restrained eating but also the interaction between
restrained eating and threat, restrained eating and stigma consciousness,
and the three-way interaction between restrained eating, threat, and stigma
consciousness. This would test whether the effect of threat among women
high in stigma consciousness is limited to restrained eaters. Including these
extra factors in our model, however, did not improve it, �R2 � .02, F(3,
38) � 1, ns; furthermore, none of the extra variables was significant (all
ts � 1, ns), most notably the three-way interaction, t(38) � .2, ns. It
appears, then, that although it is critical to covary for differences in
restrained eating, the effect of threat on eating was not restricted to chronic
dieters. Although this seems at odds with the work of Vohs and Heatherton
(2000), we note that other researchers have found that resource depletion
results in overeating even among nonrestrained eaters when other factors
are taken into consideration (e.g., Hofmann, Rauch, & Gawronski, 2007).
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Figure 2. Grams of ice cream consumed as a function of stigma con-
sciousness and threat condition.
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general affect, anger, anxiety, low self-esteem, or depressed self-
efficacy. Although this provides a good foundation, we are missing
direct evidence that spillover effects are due to expending limited
self-regulatory resources. We address this limitation in the last two
studies.

Study 3: Social Identity Threat and Risky Decisions

The goal of this third study was twofold: first to provide better
evidence that identity threats are resource depleting and second to
explore whether social identity threat could affect decision mak-
ing. As with many cognitive processes (Chaiken & Trope, 1999),
decision making is thought to rely on dual systems: one that is
quick and associative (System 1) and one that is deliberative and
controlled (System 2; Kahneman, 2003). Decisions based on Sys-
tem 1, however, are prone to error and are often guided by System
2, which monitors and corrects decisions. Importantly, the delib-
erative system is resource-dependent and therefore susceptible to
the limits of self-control capacity. Recently researchers have dem-
onstrated, for example, that participants make more biased judg-
ments and risky decisions after their executive resources become
depleted (Masicampo & Baumeister, 2008). If social identity threat
depletes self-control resources, it should lead to choices biased by
the automatic system, including risky choices.

In this study, we use a novel manipulation of threat by having
participants vividly recall a time when they were the target of
prejudice, a process that we suggest can be resource depleting.
Recent research shows that simulating an experience of self-
regulatory exertion can result in the same type of executive control
depletion as can an actual act of exertion (Ackerman, Goldstein,
Shapiro, & Bargh, 2009). If so, then vividly reliving an experience
of prejudice should elicit psychological effects consistent with the
actual experience of such a situation. We suggest that such expe-
riences elicit attempts to cope with the situation, which require
people to restrain their natural impulses and suppress their
thoughts and emotions. Coping with prejudice, we predict, can be
resource depleting not only in the actual situation but also during
its vivid simulation. We first conducted a pilot study using qual-
itative narrative analysis to determine whether recalling an expe-
rience of prejudice brings up memories of self-regulatory effort.
We then examined the impact of this simulation on decision
making.

Pilot Study

We conducted an initial pilot study to examine how members of
stigmatized groups react when they make an appraisal of social
identity threat. We asked 17 Black students at a Canadian univer-
sity to recall a time when they experienced a negative outcome due
to their race. We also asked participants to recall, as a comparison,
a negative experience that was not related to race. Participants
were given 30 min to complete these stories, and the topics (race
bias or negative outcome) were presented in counterbalanced or-
der. We coded these narratives for emotions and coping strategies.
The focal question was whether participants would be more likely
to regulate their feelings and behaviors in response to a race-based
negative outcome than they would in response to a general nega-
tive outcome.

Results and discussion. Two independent judges, blind to
hypotheses, coded the stories for the presence of a number of
themes related to dealing with social identity threat: negative
affect, anger, sadness, fear, contempt, stress, impression manage-
ment, and self-suppression (the last coded as expressing efforts to
control one’s thoughts, actions, and emotions by inhibiting and
suppressing them). As a manipulation check, the stories were
coded for instances when a racial stereotype was being applied to
the participant. The judges agreed with each other at a significantly
high rate (average Kappa � 76%, all ps � .001), and rating
disagreements were resolved through discussion. As expected,
almost all the stigmatizing stories described an event in which a
stereotype was applied to the participant (88%). On an absolute
level, people’s accounts of racial mistreatment tended to include
(i.e., more than 50% of stories) elements of negativity (88%);
anger (53%); stress (71%); and, of greatest relevance to the current
study, efforts at self-suppression (72%). These results are consis-
tent with past research (e.g., Vescio et al., 2005) as well as our
current formulation. Comparing stigma events with general nega-
tive events further revealed the degree to which being threatened
by negative stereotypes increases negative feelings and attempts to
inhibit such feelings. Identity-threatening events included higher
incidences of contempt (30% vs. 0%), z � 2.24, p � .03, and stress
(71% vs. 47%), z � 2.00, p � .05, but also greater attempts to
inhibit and suppress actions, thoughts, and feelings (72% vs. 41%),
z � 2.24, p � .03, and a trend toward greater impression man-
agement (18% vs. 0%), z � 1.73, p � .09.

On the basis of these pilot results, it appears that threats to
racial-group identity elicit greater emotionality and stress than do
other negative experiences. Critically, it also elicits more attempts
to suppress thoughts and emotions. Therefore, coping with threats
to racial identity involves self-suppression, a process known to
deplete self-control resources (Muraven & Baumeister, 2000).

We next use the same basic simulation exercise to examine the
effects of coping with social identity threats on decision making.
Participants completed an abbreviated version of the simulation
task and then completed a decision-making task requiring them to
choose between one of two lotteries: one with a high likelihood of
winning a small prize (high expected value) and a second with a
low likelihood of winning a large prize (low expected value).
Participants in the control condition completed the lottery decision
task before the simulation task. Given the results of our pilot study,
we hypothesize that participants who vividly recalled a threat to
their racial identity would make the less “rational” choice and
choose the riskier low-expected-value lottery. In contrast, we ex-
pected that those in the control condition, whose self-control
resources were not depleted by the recall of an incidence of
self-suppression, would go for the less risky high-expected-value
lottery. Although we make the prediction on the basis of race-
based threats, given our theoretical framework, we also expect the
results to generalize to other identity threats.

Method

Participants. Participants were 118 (72% female) University
of Toronto Scarborough third-year psychology students (Mage �
22.8 years, SD � 2.43 years) who participated as part of a class
assignment. Our sample was diverse in terms of ethnicity (36.1%
South Asian, 31.1% East Asian, 11% White, 8.4% Black, 5%
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Middle Eastern, 1.7% Latino, 1.7% Biracial, 4.2% Other) and
religious affiliation (38.7% Christian, 21% Muslim, 16.8% Athe-
ist/Agnostic/Nonreligious, 15.1% Hindu, 2.5% Buddhist, 2.5%
Sikh, 3.4% Other).

Of the 118 participants, 27 did not (or could not) write about an
experience of discrimination and instead wrote about a negative
event that did not involve discrimination. As such, our main
analyses were conducted with 91 participants who were represen-
tative of our original sample in terms of gender, age, ethnicity, and
religion. Our identity-threat condition consisted of 46 participants,
and our control condition consisted of 45 participants. Of the 91
narratives, the majority were based on racial/ethnic discrimination
(35.3%). The remaining narratives were based on age (13.4%),
gender (11.8%), religion (10.1%), sexual orientation (2.5%), or an
“other” category (3.4%, e.g., height, weight, mental illness).

Materials and procedure. Participants completed this study
in a classroom setting. In the identity-threat condition, participants
indicated their gender, age, sexual orientation, ethnicity, and reli-
gion and vividly remembered a time when they felt discriminated
against because of their group membership in any one of the above
five categories. Again, vivid simulations and reenactments of
social identity threat should give rise to the same set of feelings
and psychological processes as the actual experience of identity
threat and leave participants in a comparable depleted state (Ack-
erman et al., 2009). Therefore, participants were told to recreate
the experience as fully as possible by thinking about all of the
thoughts, feelings, and sensations they had at the time of the
experience. They were asked to think about how they coped and
how they felt, both physically and emotionally. Participants were
given 5 min to write this expressive narrative.

Following the writing exercise, participants completed an os-
tensibly unrelated questionnaire, a task modeled after the well-
known lottery choice tasks, considered a measure of risky decision
making (Thaler & Johnson, 1990). Participants read about two
lotteries: Lottery A and Lottery B. The price of a ticket for each
lottery was $5, and participants were told that they could buy only
one ticket. Lottery A, the low-risk choice, presented a 70% chance
of winning a $20 prize; Lottery B, the riskier choice, presented a
4% chance of winning a $250 prize. Lottery A has the higher
expected value and is thus the safer choice.

Participants in the control condition completed the lottery deci-
sion task first and then completed the writing task. The participants
who wrote about experiences with identity threats took part in both
the threat and control conditions. The 27 participants who wrote
about some negative life experience not involving prejudice also
took part in both conditions, and these participants could therefore
be examined as negative affect control groups.

Results and Discussion

We expected that participants in the threat condition, who viv-
idly remembered an experience of coping with social identity
threat before making a decision, would have fewer resources for
System 2 correction and would thus be less likely to make the
“rational” decision on the lottery task. As hypothesized, the per-
centage of participants who chose the risky lottery was signifi-
cantly higher among the threat group (52.2%) than the control
group, (26.7%), �2(1, N � 91) � 6.19, p � .01. One strength of
this study is that we had people remember threats to their social

identity on the basis of any number of social categories, and
overall, the results are consistent with our hypothesis that coping
with the stress of social identity devaluation—regardless of
source—can spill over and affect decision making. To explore
whether the category of threat made a difference, we broke down
the omnibus comparison into the different types of social identity
threats that participants described. Though we did not have the
power to detect significant differences in all categories, Figure 3
illustrates that the trend is such that when people remembered
threats to their social identity, they made riskier decisions.3 The
only exception to this trend was with age: When our college-age
participants described times when they felt discriminated against
because of their (young) age, they showed a trend for being less
likely to make the risky decision, although this effect was not
significant (�2 � 1, ns).

It is notable that our largest effect occurred when participants
recalled threats to racial identity, which our pilot study indicated
involved stress and efforts to cope with stress. Although we
assume that the types of situations recalled for religion, gender,
and age are similar to those recalled for race in terms of emotions
and self-regulation, we cannot verify this possibility with the
current data.4 It is therefore possible that memories of threats to
these other identities bring up different coping strategies, a possi-
bility that may explain the weak or inconsistent effects with gender
and age.

Results confirm our predictions that recalling a time when one
coped with social identity threat can hurt effective decision mak-
ing. But to what extent is this effect a product of self-control loss
and not some other process? Although the current study cannot
provide an unequivocal answer, referring to the results of the pilot
test may be informative. There one can see that social identity
threats, at least threats to racial identity, involved more stress and
more attempts to control that stress by suppressing one’s thoughts
and feelings when compared with other negative life experiences.
If stress and effortful coping with stress are to blame for the poor
decision, then one would expect to find more risky decisions
among the threat group than among the negative affect control.
This is precisely what we found: Whereas 52.2% of participants in
the threat group chose the risky lottery, 0% did so in the negative
affect control, �2(1, N � 57) � 9.91, p � .01. Furthermore, the
negative affect group showed a trend of making fewer risky
decisions when they relived their negative experience before the
judgment task compared with after, �2(1, N � 57) � 3.02, p � .09,
consistent with results showing that negative mood can improve
decision making (e.g., Bless et al., 1996).

Our results indicate that negative affect alone cannot account for
the effects of social identity threat on decision making; rather,
something else is necessary. That something else, we suggest, is
self-control depletion brought about by efforts to cope with ste-

3 We present data for only those social categories for which at least 14
participants recalled and wrote about their experiences. Thus, we did not
graph participants who wrote about being stigmatized on the basis of
sexual orientation (n � 2) or the “other” category (n � 3).

4 Five minutes was enough time to allow participants to vividly reenact
the incident but not enough to allow them to write about their experience
extensively—on average, participants wrote about 90 words in five sen-
tences, thus precluding a thorough content analysis of the narratives.
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reotype stress. This is consistent with the view that coping with
social identity threat and making rational choices, although unre-
lated in terms of domain, rely on a common limited resource. The
depleting consequences of coping with prejudice spilled over onto
the domain of decision making, reducing participants’ ability to
make the rational choice. Although this study is a step in the right
direction, what is still needed is evidence of a direct link between
threat and control, preferably with online measures of mediations
and process; this was the aim of our final study.

Study 4: Neural Signals for Stereotype Threat
Spillover

Studies 1–3 indicate that coping with stereotype threat can lead
to an assortment of behavioral outcomes, many appearing like
products of self-control failure. We have not, however, directly
measured self-control; even though we have ruled out many alter-
native explanations, it is possible for aggression, overeating, and
risky judgments to be attributed to other processes. In Study 4, we
therefore measured performance on the Stroop color-naming task,
a reaction-time measure of executive control, specifically the in-
hibition of an automatic reading response (Miyake et al., 2000).

To understand stereotype threat spillover, we also explored the
neural mechanisms of self-control failure by looking at activity in
the anterior cingulate cortex (ACC). The ACC is a brain area
important for executive control (Botvinick, Braver, Barch, Carter,
& Cohen, 2001) and is implicated in stereotype threat and self-
control depletion (Inzlicht & Gutsell, 2007; Krendl, Richeson,
Kelley, & Heatherton, 2008; see Derks, Inzlicht, & Kang, 2008).
In electroencephalograph (EEG) studies, the ACC is indexed by a
set of medial–frontal event-related potentials (ERPs) thought to

signal when attention and vigilance are needed, usually as a result
of some anxiety-producing event such as making a mistake or
facing response conflict (Gehring, Goss, Coles, & Meyer, 1993).
In inhibition tasks like the Stroop, these medial–frontal negative
waveforms are present after error responses and after correct
responses on high-conflict trials (e.g., “RED” in blue letters); in
contrast, this wave is normally small on low-conflict trials (e.g.,
“RED” in red letters; Bartholow et al., 2005). Although there is
agreement that these medial–frontal ERPs reflect performance
monitoring, recent work casts doubts on a purely cognitive func-
tion for these waves (e.g., Hajcak & Foti, 2008). Instead this work
indicates that these ERPs are a product of affective responses to
one’s performance (Luu, Collins, & Tucker, 2000), that they
represent a neural “distress signal” indicating when attention and
vigilance are needed (Bartholow et al., 2005, p. 41).

Given the importance of the ACC performance-monitoring sys-
tem in executive control, factors that affect control should be
reflected in this brain system. Recent work and theorizing confirms
this view. In one study, not only did depleted participants experi-
ence self-control loss, but this loss was mediated by dampened,
unresponsive ACC activity (Inzlicht & Gutsell, 2007). Self-control
failure can also come about through inefficient use of self-
regulatory resources (Baumeister & Heatherton, 1996), for exam-
ple, through heightened vigilance for all types of events, even
those not requiring effortful control. Theoretically this, too, should
be reflected in the ACC, where medial–frontal waveforms would
be high not only for errors and high-conflict trials but also for
low-conflict trials, for which effort and control are not needed
(Derks et al., 2008). In short, if coping with stereotype threat
consumes executive resources, it would be evident in ACC-
generated ERPs, as either dampened or inefficient ACC-based
performance monitoring.

As in Studies 1 and 2, we induced stereotype threat by giving
female participants a “diagnostic” math test, with women in one
group further encouraged to cope with threat by reappraising their
emotions. We also ran a control group of male participants. Par-
ticipants then completed the Stroop color-naming task while we
measured EEG. We predicted that coping with the stress of ste-
reotype confirmation would spill over into a second, unrelated
domain, in this case women’s ability to inhibit automatic reading
responses on a Stroop task compared with men and with women
given an effective means to cope. We further predicted that im-
paired Stroop performance would be mediated by disruptions to
medial–frontal ERPs.

Method

Participants and design. Participants were 52 students (37
female; Mage � 18.83 years, SD � 1.7) from the University of
Toronto Scarborough. Ten participants were excluded from anal-
yses due to equipment malfunction (4), extensive EEG artifacts
(4), or outlying EEG scores (2). Women were randomly assigned
to either diagnostic (n � 15) or reappraisal (n � 14) conditions.
Men (n � 13) participated in the diagnostic condition.

Procedure. Participants were fitted with an electrode cap for
EEG recording and then given 15 min to complete a 20-item math
test. All participants learned that the test was a “genuine test of
math intelligence,” but women in the reappraisal condition were
encouraged to reappraise their emotions as they took the test. Male

Figure 3. Percent of participants choosing Lottery B (high-risk, low-
expected value choice) as a function of threat priming condition. The first
set of comparisons is for all participants, and the second set is broken down
by specific social identity threatened. � p � .09. �� p � .02.
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participants took the same “diagnostic” test without reappraisal
instructions. As with Study 2, we used a difficult test so that all
participants would perform equally, thereby controlling for effects
related to the experience of high or low self-efficacy. We calcu-
lated performance with raw scores corrected for guessing. Follow-
ing the test, participants completed an ostensibly unrelated task—
the Stroop—at which point we started measuring continuous EEG.

Stroop stimuli were the words red and green presented in either
red or green letters. Participants responded to each stimulus by
pressing the appropriate button on a response box. A fixation cross
appeared for 500 ms, then the stimulus word appeared for 200 ms;
the maximum response window was 800 ms. On congruent trials,
a color word appeared in a color matching its semantic meaning;
on incongruent trials, it mismatched the semantic meaning. Par-
ticipants completed 10 blocks with 32 congruent and 16 incongru-
ent trials each. Stroop incongruency was based on correct re-
sponses only and was calculated by subtracting the mean response
time for congruent trials from the mean of incongruent trials and
by winsorizing this difference with a low end of 10 ms and a high
end of 100 ms to correct for deviations from normality.

EEG was recorded from 32 silver/silver chloride–sintered elec-
trodes embedded in a stretch Lycra cap. Vertical eye movements
(VEOG) were monitored via a supra- to suborbital bipolar mon-
tage. EEG and VEOG were digitized at 512 Hz with ASA acqui-
sition hardware (Advanced Neuro Technology, Enschede, The
Netherlands) with an average electrode reference and forehead
ground. To analyze the medial–frontal negative waves, we fol-
lowed the same basic analysis strategy as did Bartholow and his
colleagues (2005). Continuous EEG was corrected offline for blink
artifacts using a standard procedure (Gratton, Coles, & Donchin,
1983), and frequencies below 1 Hz and above 15 Hz were digitally
filtered. We baseline-corrected the signal by subtracting the aver-
age voltage 500 ms to 300 ms before key press. Artifacts were
automatically detected with –75 �V and 	 75 �V thresholds. For
each artifact-free trial, a 1,100-ms epoch of EEG signal locked on
button press was selected for averaging. ERPs for error trials and
congruent and incongruent trials were averaged across participants
and grand-averaged within respective conditions. The negative
polarity waves were quantified as the peak minimum deflection
between 50 ms pre- and 150 ms postresponse at the frontal midline
electrode (Fz).

Results and Discussion

Behavioral control. We expected that coping with stereotype
threat would affect inhibitory control, and this is precisely what we

found. Results reveal a Stroop incongruency effect that differed
across the three groups, with contrast analyses indicating that
diagnostic group women (M � 28.39, SD � 27.22) had more
Stroop interference than did men (M � 15.29, SD � 13.78) or
reappraisal group women (M � 12.91, SD � 8.42), t(39) � –2.38,
p � .03, d � 0.76. Reappraisal group women, on the other hand,
performed equally to men, t(39) � –.33, ns. Overall error rates did
not differ across the three groups (M � 5.82, SD � 3.82). Results
therefore confirmed our predictions: When women coped with
stereotype threat “naturally,” it led to cognitive control losses on a
subsequent task; but this effect was buffered when women were
given an adaptive coping strategy. Importantly, this subsequent
task was a canonical measure of executive control and thus sup-
ports our prediction that stereotype threat spillover is a product of
self-control loss.

Neural signals for control. How is threat-related executive
control loss implemented in the brain? ERP analyses imply inef-
ficient performance monitoring. Exposure to stereotype stress am-
plified the neural responses on the Stroop such that everything,
especially low-conflict trials, was flagged as significant and
attention-worthy. Analyses of the average neural response to error,
congruent, and incongruent correct trials imply amplification be-
cause diagnostic group women had larger negative amplitudes than
did the other two groups, t(39) � 2.23, p � .05, d � 0.71; the other
two groups were similar, t(39) � –0.94, ns. Figure 4A, however,
illustrates that responses to congruent trials were especially criti-
cal—threatened women had larger negative amplitude congruent
waves than did men or reappraisal group women, t(39) � 2.28,
p � .03, d � 0.73, whereas reappraisal group women had con-
gruent waves comparable to those for men, t(39) � 0.48, ns. After
coping with stereotype stress, women showed brain patterns sug-
gesting they were vigilant and anxious after all trial types but
especially after the low-conflict trial type, for which vigilance and
distress are superfluous and perhaps damaging.

Figure 4B illustrates that difference waveforms—the difference
between responses to incongruent and congruent correct trials—
differed by testing environment. Women exposed to stereotype
threat had a larger difference wave than did men or reappraisal
group women, t(39) � –2.21, p � .05, d � 0.71, who did not differ
from each other, t(39) � –0.29, ns. Importantly, unlike for the
other two groups, the difference was positive for these women,
with congruent trials resulting in larger negative waves than those
for incongruent trials (M � 0.61 �V, SD � 0.82), t(14) � –2.91,
p � .02, d � 1.56. Because this ERP indicates that events are
significant and require strategic adjustment (Bartholow et al.,

Figure 4. The effect of gender and test instruction on event-related-potential waveforms (A) and difference
waves (B).
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2005), this result indicates that women who dealt with stereotype
threat monitored their performance inefficiently, being more vig-
ilant for low-conflict than high-conflict trials. This is a nonadap-
tive pattern of regulation—congruent trials, after all, are less
attention-worthy than incongruent trials. In fact, the more that
threatened women react to congruent trials with vigilant monitor-
ing, the worse they may perform—a possibility we explore next.

Mediation and process. Figure 5 shows that this inefficient
pattern of ACC activity significantly mediated the effect of ste-
reotype threat on subsequent attempts at cognitive control. Fol-
lowing steps outlined for testing mediation, the grouping variable
contrasting the female threat group with the male and female
reappraisal groups predicted the congruent ERP (� � –.34),
t(40) � 2.27, p � .03, d � 0.73, and the congruent ERP predicted
Stroop interference (� � –.36), t(39) � –2.42, p � .02, d � 0.78.
Together this constitutes a significant mediation effect, as deter-
mined by the z
 � ��/��� method (z
 � 1.74, p � .01), suggesting
that changes in the congruent ERP wave partially accounted for the
effects of testing environment on the Stroop task (MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002).5 This provides sup-
port for our hypothesis that coping with threatening environments
impairs subsequent cognitive control attempts by affecting the
ACC performance-monitoring system. Importantly, women who
reappraise the situation do not show this pattern of neural ineffi-
ciency, suggesting that it is not stress per se that results in subse-
quent self-control loss but rather engaging in a coping strategy that
demands executive resources.

We designed the test to be difficult for everyone (M � 5.19,
SD � 5.09) and so did not expect diagnostic framing to affect
performance, which it did not, t(39) � 1, ns. However, even if
performance were the same, people exposed to stereotype threat
would need to work harder to get there (Eysenck & Calvo, 1992),
and the harder they worked, the more they should show impair-
ments in self-control later on, an effect confirmed in Study 1. In
the current study, that would translate to greater signs of inefficient
ACC performance monitoring (i.e., higher neural distress signals
after a congruent event). And this is precisely what we found: High
performance predicted larger neural responses to congruent trials
for women in the threat condition (� � –.73), t(38) � –1.88, p �
.05 (one-way), d � 0.63, but not for men or women in the
reappraisal condition (� � .01), t(38) � 0.05, ns. Thus, high
achievement on a threatening math test, although possible, incurs
a cost on cognitive control later on. Importantly, women who took
the test but who also used an adaptive coping strategy did not
suffer when they performed well.

Unlike the other three studies, this study measured self-control
directly and so provides strong support for our model of stereotype
threat spillover. After coping with the stress of taking a diagnostic
math test, women performed worse in an unrelated, nonstereo-
typed domain, this time inhibitory control. Because this effect was
not evident for women who reappraised their emotions, it does not
appear to be due to stress alone but rather to the resource-
demanding coping strategies normally used during stereotype
threat. By examining self-control at the level of the brain, we gain
further insight into the spillover effect. Women have less self-
control after coping with stereotype threat because they are vigi-
lant for all types of events, especially ones that do not require
further allocations of attention. This vigilance is not only unnec-
essary but also detrimental to control.

Discussion

In his novel Native Son, Richard Wright tells the story of the
racial inequality and social injustices experienced by Bigger
Thomas, an African American man living in 1930s inner-city
Chicago. For Bigger, the experience of being a racial target is
pervasive and inescapable. At the essence of his consciousness is
“the old feeling that he had all his life: he was Black and had done
wrong; White men were looking at something with which they
would soon accuse him. It was an old feeling, hard and constant”
(Wright, 1940, p. 206). Coping with a stigmatized social identity,
in other words, acted as an undercurrent for everything he expe-
rienced. The present research indicates that this “hard and con-
stant” undercurrent affects people’s lives in many spheres and
extends beyond traditionally stereotyped domains. This is consis-
tent with Steele and colleagues’ (2002) conceptualization of social
identity threat and with Clark and colleagues’ (1999) model of
stigma as stressor, suggesting that identity threat can have conse-
quences for stigmatized individuals in a broad range of domains.

In the current set of experiments, we examined whether risks
associated with stereotype and social identity threat could spill
over into domains traditionally considered to be stereotype-free.
More specifically, we examined whether the effects of threat could
spill over and interfere with self-control processes. In a series of
four experiments, we found evidence indicating that stereotype and
social identity threat have effects that extend beyond the stereo-
typed domain and into the realm of self-control. We found con-
verging evidence for spillover across a broad range of domains
related to aggression and hostility (Study 1), food intake (Study 2),
judgment and decision making (Study 3), and basic attentional
control (Study 4). Furthermore, we found this effect with a number
of socially devalued groups including women (Studies 1, 2, and 4)
and racial and religious minorities (Study 3). Taken together, the
diversity of domains and affected groups extends Steele’s (1997)
original theory to reveal the potency of stereotype threat, which
may extend far beyond performance in stereotyped domains.

The Process of Stereotype Threat Spillover

This work is compatible with theoretical formulations identify-
ing stigma as a chronic stressor for devalued groups (Clark et al.,

5 z
 uses a distribution other than the normal distribution. Critical values
are available at https://docs.google.com/viewer?url�http://www.public
.asu.edu/�davidpm/ripl/freqdist.pdf

Threat
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Negativity
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Interference

.36***

–.34*** –.36***

.24

Figure 5. Mediation of the Stroop effect by congruent, low-conflict
event-related potential (Fz). ��� p � .03.
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1999; Major & O’Brien, 2005; Miller & Kaiser, 2001). Stereotype
and identity threat, like other stressors, result in a number of
physiological, emotional, cognitive, and behavioral responses to
cope with the situation. According to the integrated process model
(Schmader et al., 2008), stereotype threat leads to impaired intel-
lectual performance via three distinct responses, some involuntary
and others not. The immediate response is (a) an involuntary
physiological stress response, after which people voluntarily at-
tempt to cope by (b) being vigilant about their performance and (c)
regulating their thoughts and emotions. What connects all three is
that they all tax the limited quantity of executive control individ-
uals have at their disposal, which is the same resource needed to
perform well on academic tests. In other words, the integrated
process model indicates that coping with the stress of stereotype
and identity threat hijacks self-control resources from other do-
mains.

The current work suggests that these other domains extend far
beyond academic performance. For example, when a woman dis-
covers that she is one of only a handful of female students in her
physics graduate program, she enters a threatening intellectual
environment (Inzlicht & Ben-Zeev, 2000) and may feel anxious
and apprehensive (Spencer et al., 1999), may monitor what she
says and how she says it (Inzlicht, Kaiser, & Major, 2008), and
may even try to suppress and deny her emotions so that others will
not think less of her (Johns et al., 2008). All of these exact a toll
on her executive control resources (Schmader & Johns, 2003) and
leave her prone to subsequent self-control failure. The result is that
she may be less able to control her impulses even when she leaves
the threatening environment—an effect that can lead her to overeat
at the lunch counter, to react with aggression at the first signs of
frustration, to pay less attention to the critical bits of a conversa-
tion, or to make less sound decisions when contemplating her
future.

But why does threat affect performance in other regulatory
domains? Although we have suggested that failures in the area of
self-control are to blame, one must consider alternatives. The first
alternative is that negative affect, specifically anxiety and anger,
are responsible. Our data, however, do not support this interpre-
tation. Not only did stereotype threat not increase self-reported
negative emotionality, but when we controlled for emotionality,
including controlling for anxiety and anger, our results were un-
changed—threatened participants still aggressed (Study 1) and
overate (Study 2). Furthermore, after being primed with a negative
life event not involving discrimination, participants made sound,
rational decisions, a pattern very much distinct from those primed
with coping with discrimination (Study 4). We could make a
similar argument for self-esteem and self-efficacy. Negative affect,
low performance self-esteem, and low self-efficacy, therefore, do
not appear to cause spillover.

It would also be hard to argue that stress—and stress alone—
caused our effects. All the women who took the math tests in
Studies 1, 2, and 4 received the same diagnostic test framing that
past research has linked with evaluation apprehension and fear
(Steele & Aronson, 1995). As we observed in our studies, they also
showed similar levels of self-reported negative emotion, indicative
of experiencing similar levels of stress. What differentiates them,
however, is not stress but coping. Half the women in each study
were left to cope with the stress of stereotypes through whatever
means they wished, most likely through some combination of

emotion and thought suppression, both of which demand executive
control resources (Johns et al., 2008). The other half used a coping
strategy that is far easier on executive resources (Richards &
Gross, 2000) and were therefore saved from the type of spillover
experienced by the others. So it is not stress per se but coping with
stress in a resource-intensive way that leads to spillover, a result
that is consistent with the strength model of self-control (Baumeis-
ter et al., 1999).

Thus far, we have eliminated a few alternatives and found some
evidence in support of an account based on self-control failure.
Our first and last studies also support this interpretation. In Study
4, we found direct evidence that stereotype threat reduced self-
control, this time on a canonical measure of executive function
(Miyake et al., 2000): the Stroop task. Women who took a diag-
nostic test showed worse attentional control on a subsequent
Stroop compared with men and with women who had the oppor-
tunity to reappraise their emotions. What’s more, these same
women showed inefficiencies in their neurally based performance-
monitoring system. This system, based in the ACC, is important
for self-control because it signals when control and attention are
needed, usually after making mistakes or when facing challenging
events. This type of attention, in contrast, is not normally needed
for easy events (Bartholow et al., 2005). But this is precisely when
threatened women’s ACC control systems were engaged: They
showed heightened performance monitoring after all types of
events but especially after events that did not require further
allocation of attention. Our results indicate that this was not only
unnecessary but detrimental—the more that threatened women
reacted to these events with vigilance and distress, the less control
they had on the Stroop. Thus, we have more evidence that stereo-
type threat spillover is the product of self-control failure: It reaches
the basic domain of inhibitory control and is mediated by ineffi-
cient performance monitoring.

The other evidence that supports a self-control failure interpretation
is the negative relationship between performance on the threatening
math test and indices of self-control on subsequent tasks. In Study 1,
the better that threatened women did on the math test, the more
aggressive they became afterward. In Study 4, the better they did,
the greater the disruptions to subsequent performance monitoring.
This is consistent with a loss of self-control explanation. Research
on test taking indicates that people who suffer from test anxiety
can succeed on all kinds of tests, but they have to work harder and
expend more energy to do so (Eysenck & Calvo, 1992). The same
is true of stereotype threat, with some people challenged to expend
greater energy and effort to overcome their group’s bad reputation
(Inzlicht, Aronson, et al., 2006). Although this can result in good
performance in stereotyped domains, the consequence of this extra
work is fewer executive resources for other activities later on. This
is why, we suggest, the better that threatened women performed on
the math test, the more aggressive they were in Study 1 and the
more they showed inefficient performance monitoring in Study 4.

Conclusions

We rely on self-control processes to help us get through many of
the seemingly menial tasks associated with daily living. Everyday
events like getting out of bed when the alarm clock sounds,
choosing a healthy sandwich over a burger and fries at lunchtime,
or spending a beautiful summer afternoon working on a paper are
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all small victories of the self-control system. All of these victories
combine to create functional, productive, and content individuals
(Bandura, 1997). The underlying message of our research is that
these small victories are less frequent for the stigmatized, the result
of which has pervasive real-world implications. The “hard and
constant” pressure of stereotype and social identity threat makes
the battle between impulse and self-control, between fleeting de-
sire and long-term goal, more difficult. In view of the broad scope
of self-control, we suspect that stereotype threat spillover contrib-
utes to a number of societal problems, with aggression, obesity,
risky decisions, and poor attention being only a small subset of
these. A central challenge of future research will be to examine the
breadth of problems to which stereotype threat spillover can con-
tribute.
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