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How does the brain regulate negative
bias to stigma?

Anne C. Krendl,' Elizabeth A. Kensinger,” and Nalini Ambady"
"Department of Psychology, Tufts University, 490 Boston Avenue, Tufts University Medford, MA 02155, USA and *Department of
Psychology, Boston College, 140 Commonwealth Ave., Chesnut Hill, MA 02467-3807, USA

The current study uses functional magnetic resonance imaging (fMRI) to examine whether regulating negative bias to stigma-
tized individuals has a unique neural activity profile from general emotion regulation. Participants were presented with images of
stigmatized (e.g. homeless people) or non-stigmatized (e.g. a man holding a gun) social targets while undergoing fMRI and were
asked either to maintain or regulate their emotional response. Their implicit bias toward these stigmatized group members was
also measured. Analyses were conducted in both, an event-related fashion, considering the event to be the onset of regulation,
and in a blocked-design fashion, considering the sustained activity throughout the 8-s regulatory period. In the event-related
(onset) analyses, participants showed more activity throughout the prefrontal cortex when initiating a regulatory response to
stigmatized as compared with non-stigmatized images. This neural activity was positively correlated with their implicit bias.
Interestingly, in the block (sustained) analyses, general emotion regulation elicited a more widespread pattern of neural activity
as compared with stigma regulation. This activity was largely posterior, suggesting that general emotion regulation may engage
more visuo-spatial processing as compared with stigma regulation. These findings suggest that regulating negative affect toward

stigmatized targets may occur relatively more quickly than regulating negative affect toward non-stigmatized targets.

Keywords: emotion regulation; fMRI; IAT; stigma

INTRODUCTION

A critical skill to successfully negotiating everyday social
interactions is the ability to regulate negative bias to
people who are stigmatized (e.g. someone who is homeless,
deformed or a substance abuser). Emerging research in social
neuroscience has demonstrated that when perceivers evalu-
ate novel stigmatized targets, they engage cognitive control
networks (Richeson et al, 2003; Amodio et al, 2004;
Cunningham et al., 2004; Bartholow et al, 2006; Krendl
et al., 2006), similar to those engaged in general emotion
regulation (Ochsner et al., 2002, 2004). One important dis-
tinction between the extant stigma research and emotion
regulation research is that participants are not instructed to
regulate their negative bias in the former, whereas they are
specifically instructed to regulate their negative emotions in
the latter. Therefore, it remains an open question whether
perceivers are actually regulating their negative bias to
stigma (as has been suggested), and, if so, whether this pro-
cess is distinct from general emotion regulation. In the cur-
rent functional magnetic resonance imaging (fMRI) study,
we instructed participants to actively regulate their negative
emotions to images of stigmatized individuals and other
non-stigmatized negative social targets in order to directly
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compare the neural activity engaged during stigma regulation
to that engaged during more general emotion regulation.

Emerging social neuroscience research has identified a vast
network of neural regions [including the anterior cingulate
cortex, lateral prefrontal cortex (PFC), insula and amygdala],
which is engaged when individuals make relatively brief
(ranging from 500 to 2500 ms) implicit or explicit evalu-
ations of stigmatized targets (Richeson et al, 2003;
Amodio et al, 2004; Cunningham et al, 2004; Krendl
et al, 2006, 2009; Harris and Fiske, 2006). These regions
play a complementary role in regulation: the anterior cingu-
late cortex (ACC) is involved in identifying situations in
which regulation and control are needed (MacDonald
et al., 2000), particularly with respect to monitoring poten-
tially biased responses (Amodio et al, 2004, 2006).
Conversely, the lateral PFC is involved in actively engaging
and maintaining regulation (Lieberman et al, 2002;
Lieberman, 2003; Richeson et al., 2003; Cunningham et al.,
2004; Krendl et al., 2006). Specifically, the ventrolateral PFC
(VLPEC) is involved in downregulation (Vogeley et al., 2001;
Samson et al., 2005; Satpute and Lieberman, 2006), whereas
the dorsolateral prefrontal cortex (DLPFC) is associated with
goal maintenance. Indeed, several studies have demonstrated
that DLPFC activity is positively correlated with individual
differences in implicit bias toward stigmatized individuals,
suggesting it may play an important role in controlling
prejudicial thoughts (Richeson et al, 2003; Knutson, et al.,
2007).

© The Author (2011). Published by Oxford University Press. For Permissions, please email: journals.permissions@oup.com

45

50

55

60

65



20

25

30

35

40

45

50

55

2012 SCAN (2011)

It is important to note that although social neuroscience
research has demonstrated that participants have increased
activation in prefrontal regulatory networks when they
evaluate stigmatized individuals, participants are not expli-
citly instructed to regulate their negative bias in these stu-
dies. It is therefore intriguing that similar prefrontal
networks are also engaged in tasks where participants are
specifically instructed to regulate their emotions to negative
images not relevant to stigma (Ochsner et al, 2002, 2004).
For instance, Ochsner et al. (2002) conducted an fMRI study
in which participants were asked to either maintain their
negative emotions (‘attend’) to highly negative images of
non-stigmatized targets or to ‘reappraise’ (reinterpret the
image in such a way that it would no longer elicit a negative
response) the images. Reappraising the images led to
decreased subjective negative affect, and this was coupled
with increased activation in the ACC and lateral PFC.

Thus, the extant research on stigma and emotion regula-
tion suggests that similar neural networks (e.g. the ACC, the
VLPFC and the DLPFC) may play a critical role in both
regulating negative bias to stigma in the absence of overt
instructions to regulate and in regulating negative emotions
to non-stigmatized targets in the presence of overt instruc-
tions to regulate. However, it remains an open question as to
how similar these processes are. Specifically, are the same
networks engaged to the same extent when regulating nega-
tive affect to stigmatized targets as they are in emotion regu-
lation to negative stimuli? In the current study, we examine
this question by directly comparing the neural activity
engaged in emotion regulation to that engaged in stigma
regulation when participants are explicitly instructed to
regulate their negative emotions in both cases. There are
three possible outcomes to this study: first, stigma regulation
will engage different areas of the PFC than will emotion
regulation to non-stigmatized targets, second, stigma regu-
lation will engage the same areas of the PFC as in emotion
regulation, but to a different extent and third, stigma regu-
lation and emotion regulation will engage the same areas of
the PFC to the same extent. The first two possible outcomes
would indicate that stigma regulation has a unique activity
profile from emotion regulation, whereas the third option
would suggest that the brain regulates negative affect to
stigma in the same way it regulates negative affect to
non-stigmatized targets.

One potential confound in comparing neural activity be-
tween emotion regulation and stigma regulation is that per-
ceivers may engage different mental processes to maintain
their regulatory responses to these disparate stimuli over the
sustained regulatory period. Moreover, the stimuli may also
elicit different affective responses. For instance, an image of a
homeless person may elicit pity while the perceiver attempts
to reappraise the image by thinking of the unfortunate cir-
cumstances that could have led to the person’s condition. In
contrast, an image of a man with a gun is more likely to lead
to reappraisal via reinterpretation of the image (e.g. thinking
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about a person at a shooting range rather than in combat).
In order to best circumvent these potential confounds, we
chose to examine how perceivers initiate as well as how they
maintain their regulatory responses to stigmatized as com-
pared with non-stigmatized targets. If differences emerge be-
tween stigma regulation and more general emotion
regulation in both the onset of regulatory attempts, as well
as in sustained regulatory attempts, it would suggest that
stigma regulation has a unique activity profile from more
general emotion regulation. Importantly, such differences
would suggest that stigma regulation’s unique activity profile
is not primarily due to perceivers’ engaging different mental
processes to regulate their emotions to the two different
types of images.

In the current study, we selected two stigmatized groups
that have been widely shown to elicit strong negative emo-
tions—homeless individuals and substance abusers (Jones
et al, 1984; Weiner et al, 1988; Harris and Fiske, 2006).
We then asked participants to regulate or to maintain their
negative emotions to these socially stigmatized targets as well
as to non-stigmatized, affectively negative social targets (e.g.
a couple standing at a cemetery, a soldier firing a gun). We
also measured participants’ implicit bias to these groups to
examine whether individual differences in bias might affect
neural responses (Phelps et al., 2000; Richeson et al., 2003;
Knutson et al., 2007). Analyses focus on the role of the PFC
in the initial and sustained attempts to regulate negative
affect to both socially stigmatized targets and to
non-stigmatized, affectively negative social targets.

METHODS

A total of 20 neurologically normal, right-handed adults
(M,ge=21.6 years, 10 females) were recruited from the
greater Boston area to participate in this study. They parti-
cipated for monetary compensation. Four participants were
excluded due to excessive movement during the scanning
session (>2mm) or failure to perform the task, leaving 16
remaining  participants. Anatomical and functional
whole-brain imaging was performed on a 3.0T Siemens
Trio Scanner (Trio, Siemens Ltd., Enlargen, Germany)
using standard data acquisition protocols. Anatomical
images were acquired using a high-resolution 3D magnetiza-
tion prepared rapid gradient echo sequence (MP-RAGE; 144
sagittal slices, TE=7ms, TR=2200ms, flip angle=7°,
1 x1x0.89mm voxels). Functional images were collected
in five functional runs of 153 time points each, using a fast
field echo-planar sequence sensitive to blood—oxygen
level-dependent contrast (T2*) (31 axial slices per
whole-brain volume, 3 mm in-plane resolution, 4 mm thick-
ness, 0 mm skip, TR =2000 ms).

Behavioral tasks
Implicit association test

Prior to the MRI task, participants completed two Implicit
Association Tasks (IAT; Greenwald et al., 1998) to measure
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their implicit attitudes toward the homeless and toward al-
coholism. In both IATs, 12 images (e.g. of homeless individ-
uals, alcoholics or controls) and 12 words (that were either
pleasant or unpleasant) were presented. The images of the
stigmatized targets used in the IAT were different from the
images presented during the MRI task. Participants then
categorized words or pictures as belonging to one of four
categories: (e.g. pleasant words, unpleasant words, images of
homeless individuals or alcoholics, or images of controls). In
both tasks, the control images were of age and gender
matched individuals in similar poses to the stigmatized tar-
gets, but who were not stigmatized.

In the IAT, participants categorized words and pictures in
a manner that is stereotypically congruent (e.g. ‘unpleasant’
and ‘homeless’ are paired on the same side of the screen) or
stereotypically incongruent (e.g. ‘pleasant’ and ‘homeless’ are
presented on the same side of the screen). The congruent
and incongruent blocks were presented in a pseudorandom
manner.

Regulation task during the scan

During the scanning session, participants were instructed to
decrease or maintain their negative emotional response to 32
images of stigmatized targets (substance abusers and home-
less individuals), 16 images of non-stigmatized targets (e.g.
neutral images of people with no visible stigmas) and
32 negative images portraying negative social, but non-
stigmatized, targets (e.g. a man holding a gun, a couple at
a cemetery) from the International Affective Picture Set
(IAPS; Lang et al., 2005)." Our main purpose for including
the TAPS images was to present images with similar negative
affect as the stigmatized targets, so we could determine if
regulating negative affect to stigma engaged a unique activity
profile from more general emotion regulation.

Prior to each image, participants saw a prompt on the
screen for 2s instructing them to ‘decrease’ or ‘attend’ to
the image (Figure 1). The image then appeared on the screen
for 8s, during which time participants either ‘attended’ to
the image by actively maintaining (i.e. not changing) their
emotional response to the image, or ‘decreased’ their emo-
tional response. After the 8-s presentation interval elapsed,
participants rated the relative strength of their negative emo-
tions to the image they had just seen (1 = very weak negative
emotion, 4 = very strong negative emotion). After each set of
ratings, pseudorandomly jittered fixation was presented for
4-8s.

Data analysis

The fMRI data were analyzed using the general linear model
in SPM8 (Wellcome Department of Cognitive Neurology,
London, UK). Data underwent standard pre-processing to
remove sources of noise and artifact. Functional data were
spatially smoothed [6mm full-width-at-half-maximum

! Pilot testing determined that the IAPS images and the stigma images did not differ in their respective
valence or arousal.
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(FWHM)] using a Gaussian kernel. We used a general
linear model incorporating task effects for the two different
image types of interest (stigmatized individuals and IAPS
images), and covariates of no interest (a session mean, a
linear trend and six movement parameters derived from re-
alignment corrections) to compute parameter estimates ()
and t-contrast images (containing weighted parameter esti-
mates) for each comparison at each voxel and for each
subject.

Our analyses focused on two types of neural activity in
regulation: onset-related activity and activity over the sus-
tained regulatory period. We measured onset-related neural
activity to elucidate the mechanisms engaged in initiating
regulation to images of stigmatized individuals and non-
stigmatized negative controls. We also examined neural ac-
tivity engaged over the entire regulatory period to determine
whether the onset of regulatory attempts paralleled sustained
regulatory attempts.

We conducted two separate types of analyses to best cap-
ture the neural response in the onset of regulation and sus-
tained regulation. To identify neural activity engaged in the
onset of regulation, we used an event-related design that
modeled the first 2s from trials in which participants were
asked to decrease their affect to stigmatized face minus trials
in which they were asked to decrease their affect to IAPS
images. In order to examine the effects over the sustained
regulatory period, we modeled each 8-s regulatory period as
a block. Here, we created separate regressors for the trials for
decrease stigma, decrease IAPS, attend stigma and attend
IAPS. For both analyses, average parameter estimates were
extracted from these peak activations by using the contrast
from each condition relative to baseline fixation to conduct a
region of interest (ROI) analysis. ROIs were extracted using
the functional ROIs tool in SPM8 (marsbar). All significant
voxels (P<0.001 uncorrected, 5 voxel extent threshold)
within 8 mm of a peak location were included in each
ROL. Due to the relatively small number of trials in each
condition, we also examined the results at a more liberal
threshold of P<0.05 corrected. In order to calculate the cor-
rected threshold, we used a Monte Carlo conversion script
from Slotnick et al. (2003) to determine the extent threshold
required to convert P<0.005 uncorrected to P<0.05 cor-
rected. We chose 1000 iterations of the Monte Carlo to
select the most conservative threshold (13 cluster extent
threshold).

RESULTS
Behavioral results

We entered participants’ behavioral ratings of their negative
affect toward the stigmatized images and the IAPS images
into a 2 (instruction: decrease or attend) x 2 (image type:
stigma vs IAPS) ANOVA. Results revealed a main effect of
instruction [F(1,16) =39.88, P<0.001], but no effect of
image type [F(1,16) =1.39, P=0.26] or interaction (F<1).
Subsequent analyses demonstrated that the effect of
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How strong are your
negative emotions?

1...2...3....4

very weak very strong
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How strong are your
negative emotions?

1....2...3...4

very weak

very strong

D.

o
e

Decrease

Attend

2s

Fig. 1 A sample trial of the MRI task using an image of a stigmatized target (an alcoholic woman) and a negative, non-stigmatized IAPS image (a man holding a gun).
Participants were given a 2-s instruction to attend or decrease, and then the 8-s regulation period began. Finally, participants rated their negative emotions to the image.

instruction emerged because participants expressed stronger
negative affect toward both the stigmatized target images and
the IAPS images in the attend condition than they did in the
decrease condition (P< 0.001 for both). However, affect rat-
ings for the two sets of images did not differ in either the
attend or the decrease condition (P> 0.28 for both). Thus,
participants reported being able to regulate their negative
affect toward both the stigmatized and the IAPS images in
the decrease condition with equal efficacy (Figure 2).

Implicit attitudes

In order to determine participants’ implicit attitudes toward
homeless individuals and alcoholics, we compared partici-
pants’ mean reaction time for the congruent block (in which
the stigma category was paired with unpleasant words) to
their mean reaction times on the incongruent block (in
which the stigma category was paired with pleasant words).

Participants demonstrated IAT bias against the stigma-
tized targets on both tasks, with reaction times for the stereo-
typically incongruent blocks (homeless: Mp=_871.35ms;
alcoholics: Myr—853.10 ms) being significantly longer than
reaction times for the stereotypically congruent blocks
(homeless: Mgyt =666.19 ms; alcoholics: Mgt _753.00 ms,
P<0.03 for both).

We also examined whether participants’ implicit bias af-
fected their ability to decrease their negative bias to the
stigmatized targets. That is, did individuals with more bias
toward homeless people and alcoholics express more nega-
tive affect toward these targets in the decrease and attend
conditions? To examine this question, we correlated each
participant’s IAT bias for homeless individuals and sub-
stance abusers with his or her negative affect ratings for

3.5 - Decrease
W Attend
3 4
25
£ 24 1
g
c
2151
1 4
0.5

Stigma IAPS

Fig. 2 Mean ratings (and s.e.m) of participants’ negative affect toward the stigma
and IAPS images during the ‘decrease’ and ‘attend’ conditions (1= very weak
negative emotion, 4 = very strong negative emotion). Ratings indicate that partici-
pants successfully decreased their negative affect when instructed to do so for both
the stigma and the IAPS images.

the respective stigma groups during the decrease and
attend conditions. We found no significant correlation be-
tween participants’ reported negative affect and their impli-
cit bias for either homeless people or alcoholics in any
condition (P> 0.5 for all). These results suggest that greater
negative implicit bias did not affect participants’ behavioral
performance on the task.

In order to examine whether participants’ IAT bias af-
fected their pattern of neural activity when regulating their
negative bias, we calculated an overall IAT bias score for each
participant to compare with their imaging results. The
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overall IAT bias score was calculated by averaging the two
IAT scores together.

Imaging results

In order to verify that we replicated previous findings in the
emotion regulation research, we first examined the decrease
IAPS >attend IAPS contrast, as well as the attend
IAPS > decrease IAPS contrast over the full 8-s regulatory
period.” Results were consistent with previous findings
(Ochsner et al,, 2002, 2004). Specifically, we found height-
ened activation throughout the lateral and medial PFC in the
decrease TAPS > attend IAPS contrast (Table 1 for complete
list of activations). However, in the attend IAPS > decrease
IAPS contrast, we found heightened activation in the amyg-
dala, and throughout the temporal and parietal cortices
(Table 1 for complete list of activations).

Having established that we replicated previous findings in
emotion regulation research, we next focused our analyses
on our central question: does the regulation of initial nega-
tive affect to stigmatized targets have a unique activity profile
from more general emotion regulation? In order to best
examine this question, we conducted two contrasts of inter-
est to dissociate the neural mechanisms engaged in sustained
regulatory attempts from those engaged in the onset of regu-
latory attempts: the former compared the difference in
neural activation between stigma regulation and more gen-
eral emotion regulation during the sustained 8-s regulatory
period, the second compared stigma regulation with more
general emotion regulation using an event-related design
tethered to the onset of regulatory attempts (first 2s). The
findings for each of the two time points are discussed below.

Blocked-design analyses: neural mechanisms engaged
when viewing stigma and IAPS images over 8s

We compared neural activation for stigma and IAPS images
in the two instruction conditions (attend and decrease) over
the entire 8-s regulatory block. Here, we found more wide-
spread activation in response to the IAPS as compared with
the stigma images, regardless of regulation instruction. In
fact, no region was more active in the stigma > IAPS contrast
over the 8-s regulatory block in either the decrease or attend
conditions (Figure 3A and C; Table 2). Conversely, in both
the decrease and attend IAPS > stigma conditions, a vast net-
work of heightened activity was observed over the 8-s regu-
latory block (Figure 3B and Dj Table 2). Interestingly, in
both instruction conditions, these activations were centered
primarily around the temporal and occipital lobes, with only
moderate activation differences in the PFC.

% In this analysis, we had many fewer trials than previous emotion regulation research (in our study, we had
16 IAPS images per instruction condition, compared with 38 used by Ochsner et al., 2002). Thus, in order to
ensure that our results were sufficiently powered, we used a Monte Carlo conversion script from Slotnick et al.
(2003) to determine the extent threshold required to convert P < 0.05 uncorrected to P < 0.05 corrected. We
chose 1000 iterations of the Monte Carlo to select the most conservative threshold (20 cluster extent
threshold). The corrected results are reported in this article. No other analysis reported here used that
threshold.
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Table 1 Full list of activations that were significantly active in the decrease
IAPS > attend IAPS and attend IAPS > decrease IAPS

Brain region X y Z K extent t-score

Decrease IAPS > attend IAPS

Left precentral gyrus (BA 4) -39 =27 72 2931 7.24
Right middle frontal gyrus (BA 10) 30 51 0 102 5.12
Left superior frontal gyrus (BA 11) —18 57 —18 233 3.16
Right inferior temporal gyrus (BA 20) 63 —36 —21 60 3.64
Left inferior frontal gyrus (BA 45) =57 18 6 28 3.52
Right superior frontal gyrus (BA 9) 15 57 18 27 3.52
Left middle frontal gyrus (BA 46/10)  —30 45 9 199 3.41
Left middle frontal gyrus (BA 8/9) —24 12 45 208 3.37
Left inferior parietal lobule —18 —63 —51 39 3.32
Right middle temporal lobe (BA 37) 33 —63 18 42 3.28
Right superior frontal lobe (BA 6) 30 12 54 39 3.21
Left superior parietal lobule -9 —66 54 18 2.97
Right superior frontal gyrus (BA 9) 21 48 36 49 2.86
Right orbitofrontal cortex (BA 11) 24 48 —24 27 2.81
Right inferior frontal gyrus (BA 47) 60 21 —15 26 2.76
Right superior frontal gyrus (BA 11) 9 66 -9 20 2.23
Attend IAPS > decrease IAPS
Left precentral gyrus (BA 4) -39 =27 72 2931 7.24
Right cerebellum 9 —5 —12 640 5.36
Left brainstem, midbrain —18 —-24 —6 73 532
Left inferior parietal lobe (BA 40) 24 -3 30 28 4.40
Right middle frontal gyrus (BA 45) 51 48 12 53 431
Right hypothalamus 3 -3 =12 4 3.74
Left cerebellum —18 —78 —36 2% 3.59
Left middle frontal gyrus (BA 11) 24 4 -6 33 3.53
Right hippocampus 27 -9 =24 69 3.28
Right brainstem, midbrain 9 —12 -2 * 292
Right parahippocampal gyrus (BA 34) 15 -9 =27 * 2.74
Right amygdala 20 -3 =27 * 247
Right hippocampus 33 —18 —24 * 2.27
Left precentral gyrus (BA 6) —-63 -3 39 2 3.21
Right postcentral gyrus (BA 3) 18 =39 69 20 3.05
Left brainstem, midbrain -6 —18 —18 19 3.02
Left occipital gyrus (BA 19) -3 —-72 -3 92 2.88
Left inferior parietal (BA 40) =27 =30 27 25 2.84
Left caudate nucleus —15 0 24 60 2.83
Left superior temporal gyrus (BA 38)  —51 15 =21 31 2.79
Left inferior frontal gyrus (BA 45) -39 2 9 3 2.79
Left middle frontal gyrus (BA 10) —15 42 15 24 2.76
Right precuneus 21 —63 42 37 2.73
Left inferior parietal lobule —48 —42 =30 30 2.70

Right anterior cingulate cortex (BA 32) 12 330 16 263
Left middle temporal lobe (BA 21/22) —42 —48 3 26 2.50

Right middle frontal gyrus (BA 10) 15 54 0 32 243
Left middle occipital gyrus (BA 19) 27 87 12 19 243
Right middle occipital gyrus (BA 19) 27 =90 —-15 30 242
Right middle frontal gyrus (BA 10) 36 54 24 16 2.09

Values are contrast at P <0.05, corrected. All co-ordinates are MNI. For attend
IAPS > decrease IAPS, we also report subclusters extending into the amygdala.

In the decrease IAPS>decrease stigma conditions, we
observed heightened activation in the temporal lobes,
including bilateral BA 22 and bilateral BA 37 (left and
right BA 22; left and right BA 37), bilateral fusiform gyrus,
including left BA 20 and right BA 37 and right inferior par-
ietal lobe (BA 40) (Table 2). There was also heightened ac-
tivation in this contrast in some areas of the PFC, specifically
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Fig. 3 Neural activation in the initial 2s for the contrasts for (A) decrease stigma > decrease IAPS, (B) decrease IAPS > decrease stigma, (C) attend stigma > attend IAPS, (D)
attend IAPS > attend stigma. Results demonstrate that participants have heightened activation in the PFC when they engage initial image processing to stigmatized as compared
with non-stigmatized IAPS images. Contrasts are thresholded at P <0.001, uncorrected. Color-coded bar shows the t-values for the contrast analyses.

left VLPFC (BA 46), left medial PFC (BA 10) and left orbi-
tofrontal cortex (BA 11).

In the attend IAPS>attend stigma contrast, there was
heightened activation in the bilateral temporal lobe (right
BA 22, left BA 38, left BA 41, right BA 19), bilateral fusiform
gyrus (left and right BA 37), the bilateral occipital lobe (left
BA 19 and right BA 7), as well as increased activation in
select areas of the PFC, including right VLPFC (BA 44, BA
45 and BA 46) and left middle frontal gyrus (BA 9).

Together, these results suggest that over the 8-s span, there
was increased activation in IAPS > stigma images, regardless
of regulation instruction. These activations were predomin-
antly posterior (including the temporal and occipital lobes),
but included some increased activation in the PFC as well.

Event-related analyses: neural mechanisms engaged at
the onset of the regulatory period for stigma and IAPS
images

We next examined whether the processes engaged during
the initial regulation attempts of negative affect to stigma-
tized targets are unique from those engaged in initial regu-
lation of negative affect to non-stigmatized negative targets.
Specifically, we identified neural activation in the onset of
regulation (which we defined as the activity that arose in an
event-related analysis centered on the first TR (i.e. the first
2s) following image presentation for stigma regulation as com-
pared to more general emotion regulation. Imaging data iden-
tified widespread neural activations that were greater during
the first 2's of the decrease to stigma condition as compared
with the decrease to IAPS condition (Table 3 and Figure 4A).
Much of this activation was centered in the PFC, notably
bilateral DLPFC (right BA 10, right BA 9 and left BA 9),
bilateral orbitofrontal cortex (right and left BA 11, and
right BA 10), bilateral VLPFC (right BA 46, right BA

46/10, right and left BA 47), right ACC (right BA 32) and
bilateral medial prefrontal cortex (MPFC) (right and left
BA 10).

We next conducted the reverse contrast: decrease
IAPS > decrease stigma. Here, we found a greatly reduced ac-
tivation pattern than what we observed in the stigma > IAPS
contrasts for both instruction conditions. Specifically, for
decrease IAPS > decrease stigma (Figure 4C), results revealed
heightened activation only in the left inferior parietal lobe
(BA 39) and right middle temporal gyrus (BA 37; Table 3).

In the event-related (onset) analysis of the attend stigma >
attend IAPS condition, participants also had heightened ac-
tivation throughout the PFC (Figure 4B and Table 3). Just as
in the decrease stigma > decrease IAPS contrast, much of this
activity was localized to the PFC, including bilateral DLPFC
(right and left BA 10), right VLPFC (BA 45), left MPFC (BA
10), right orbitofrontal gyrus (BA 11) and right ACC (BA
32). In the attend IAPS > attend stigma contrast, however,
we found heightened activation only in the bilateral tem-
poral gyrus (left BA 20 and right BA 39) as well as the
right inferior frontal gyrus (BA 44; Figure 4C and Table 3).

These results demonstrated that participants had an
increased neural response throughout the PFC when initially
evaluating an image of a stigmatized individual than when
initially evaluating an image of a non-stigmatized, negative
image.

IAT bias and neural activation

Finally, we examined whether implicit bias towards the stig-
matized groups could explain the increased activation we
observed in the PFC regions that were more active in the
decrease stigma than the decrease IAPS conditions as re-
vealed in the event-related (onset) analyses. Our primary
interest in this analysis was to determine whether individual
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Table 2 The full list of significant activations that emerged over the full 8-

time regulation period
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Table 2 Continued
Brain region X y z K extent t-score

Brain region

K extent t-score

Decrease stigma vs decrease IAPS
None

Decrease IAPS vs decrease stigma
Right precentral gyrus (BA 4)
Left superior temporal sulcus (BA 22)
Left superior temporal gyrus (BA 22)
Right middle temporal lobe (BA 37)
Left middle temporal lobe (BA 37)
Right optic radiation
Right inferior parietal lobe (BA 40)
Right parahippocampal gyrus
Left paracentral lobule (BA 5)
Right superior temporal gyrus (BA 38)
Left fusiform gyrus (BA 20)
Left middle frontal gyrus (BA 10)
Left orbitofrontal gyrus (BA 11)
Right middle temporal gyrus (BA 21)
Left inferior frontal gyrus (BA 46)
Right fusiform gyrus (BA 37)
Left superior frontal gyrus (BA 6)
Right superior temporal sulcus (BA 22)
Left putamen
Right inferior frontal gyrus (BA 45/46)*
Right putamen®
Left precentral gyrus (BA 4)*
Right precentral gyrus (BA 4)*
Left inferior frontal gyrus (BA 44/45)*
Left putamen*
Right middle frontal gyrus (BA 46)*
Right precentral gyrus (BA 4)*
Right occipital lobe (BA 7)*
Left insula (BA 13)*
Left insula (BA 13)*
Left inferior occipital gyrus (BA 19)*
Right precentral gyrus (BA 6)*

Attend stigma vs attend IAPS
None

Attend IAPS vs attend stigma
Right superior temporal sulcus (BA 22)
Right occipital lobe (BA 7)
Right inferior frontal gyrus (BA 46)
Right inferior frontal gyrus (BA 45)
Left superior temporal gyrus (BA 38)
Right inferior frontal gyrus (BA 44)
Left superior temporal gyrus (BA 41)
Right inferior temporal gyrus (BA 19)
Left cerebellum
Right superior temporal gyrus (BA 22)
Right lingual gyrus
Left fusiform gyrus (BA 37)
Left lingual gyrus
Right superior temporal gyrus (BA 42)
Left middle frontal gyrus (BA 6)
Left middle frontal gyrus (BA 6)
Left middle frontal gyrus (BA 9)*
Right parahippocampal gyrus
Right paracentral lobule (BA 4)
Left middle occipital lobe (BA 19)
Left inferior temporal gyrus (BA 37)
Left postcentral gyrus (BA 2)
Left middle frontal gyrus (BA 9)

5.86
5.82
517
5.03
5.02
498
4.96
4.90
4.88
478
4.67
4.50
432
432
431
431
431
422
3.99
415
4.06
4.01
4.00
4.00
3.99
3.97
3.91
3.7
3.69
3.60
3.60
3.36

7.39
6.56
5.54
5.59
5.54
543
535
5.19
5.06
499
4.88
4.86
4.84
481
473
4.72
4.56
47
459
4.59
453
4.47
4.42

(continued)

Right transverse temporal lobe (BA 41) 33 —33 39 437

Left insula® -39 12 330 422
Right posterior cingulate (BA 31) 12 —66 15 8 421
Right fusiform gyrus (BA 37) 39 =54 =24 1N 414
Right middle temporal gyrus (BA 21) 39 3 =36 16 4.09
Right cingulate gyrus (BA 23)* 12 —66 15 16 4.06
Right putamen 27 3 3 6 4.04
Right fusiform gyrus (BA 37) 36 —54 -9 5 4.00
Left putamen* =27 9 0 20 3.94
Left middle occipital lobe (BA 19)* —24 —87 21 18 3.65
Right precentral gyrus (BA 6)* 27 =21 66 19 3.64
Left precuneus* —18 =75 36 23 3.63
Right inferior parietal lobe (BA 40)* 51 =33 30 23 3.62
Left putamen*® =30 —6 0 17 3.60
Left inferior frontal gyrus (BA 45)* -39 18 21 44 3.59

All co-ordinates are MNI. Unless note with *, all activations reported here are
significant at P <.001 uncorrected with 5 voxel extent threshold. * denotes additional
significant activations at P<.05 corrected. Tables include: decrease stigma >
decrease IAPS; decrease IAPS > decrease stigma; attend stigma > attend IAPS;
attend IAPS > attend stigma.

differences in implicit bias were related to some of the ac-
tivity we observed in the prefrontal regions that were unique
to initiating regulatory responses to stigmatized targets.
Thus, we focused our analyses on the peak activations
observed in the PFC in the decrease stigma > decrease IAPS
condition. This analysis isolated neural regions unique to
perceiving stigma over IAPS images during the onset of
regulatory attempts. We calculated a difference score be-
tween the neural activity in the decrease stigma condition
and the neural activity in the attend stigma condition to
isolate neural activity that was unique to decreasing negative
affect to stigma.” The resulting scores were entered into a
Pearson bivariate correlation with each participant’s respect-
ive IAT bias score.

IAT bias correlated significantly with the right ACC (BA
32: 12, 45, — 6) and right superior frontal gyrus [BA 10: 18,
57, 21; right BA 32: 7(16) =0.50, P<0.05; right BA 10:
r(16) =0.55, P<0.03], with a trend in left VLPFC (BA 47:
—48, 21, —9) and right superior frontal gyrus (left BA 47:
r(16) =0.46, P=0. 07; right BA 9: 7(16) =0.47, P=0.07),
see Figure 5. Thus, the more implicit bias that the partici-
pants had toward the stigmatized groups, the greater their
neural activation in certain prefrontal regions.

DISCUSSION

There were two main findings from this study. First, the
regulation of initial negative affect to stigmatized targets
has a unique activity profile compared to more general emo-
tion regulation. Specifically, participants had higher activity
in the ACC, as well as the lateral and medial PFC during

% In order to ensure our difference score was unbiased, we used the mean neural activity extracted from the
region of interest (ROI) analyses. The ROI analyses calculated mean neural activity by comparing the task and
baseline conditions. Thus, the mean neural activity we used in the decrease IAPS and decrease stigma
conditions were extracted from the decrease IAPS > baseline and decrease stigma > baseline conditions.
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Table 3 Continued

Table 3 The full list of significant activations that emerged in the 2-s

analysis Brain region X y z K extent t-score
Brain region X y 7 K extent t-score Left middle frontal gyrus (BA 10) —33 54 15 126 6.89
Right caudate nucleus 12 2 0 51 6.44
Decrease stigma vs decrease IAPS Left inferior temporal gyrus (BA 20) —57 =30 —18 36 6.40
Right middle frontal gyrus (BA 10) 39 57 6 718 9.75 Left caudate nucleus -21 18 9 5 5.81
Right orbitofrontal cortex (BA 11) 21 24 —-12  * 7.43 Left putamen -1 19 -9 3N 4.20
Right superior frontal gyrus (BA 10) 18 54 0 * 7.18 Right middle occipital gyrus (BA 19) 33 =72 3031 5.89
Right middle frontal gyrus (BA 46) 48 45 18 % 6.47 Right pulvinar nucleus 18 =36 12 11 5.34
Right orbitofrontal gyrus (BA 10) 5 51 —9 * 5.86 Right lingual gyrus 9 =75 —6 26 4.80
Right middle frontal gyrus (BA46/10) 51 48 21 % 5.80 Left cerebellum —57 —60 =33 10 4.64
Right middle frontal gyrus (BA 10) 0 51 0 * 5.59 Right inferior temporal gyrus (BA 20) 63 —30 —18 6 4.89
Right orbitofrontal gyrus (BA 11) 15 48 —21 * 5.42 Left cingulate gyrus (BA 23)* -3 =24 33 14 47
Right anterior cingulate cortex (BA32) 12 45 —6 * 5.40 Left middle frontal gyrus (BA 8)* —24 30 4 67 439
Right superior frontal gyrus (BA 10) 18 57 21 * 538 Right inferior frontal gyrus (BA 45) 27 36 12 2 4.84
Right orbitofrontal cortex (BA10/11) 24 48 —6 537 Left middle frontal gyrus (BA 10) -9 48 6 5 439
Right anterior cingulate cortex (BA 32) 15 45 6 * 5.25 Right orbitofrontal gyrus (BA 11) 18 36 —12 18 4.79
Right middle frontal gyrus (BA 11) 6 51 —12 % 523 Left middle frontal gyrus (BA 8) —-24 30 42 18 4.70
Right middle frontal gyrus (BA 10) 33 48 —9 < 5.20 Left cerebellum —4 -84 33 8 459
Left middle frontal gyrus (BA 10) —9 60 6 * 5.01 Right anterior cingulate gyrus (BA 32) 6 39 —6 22 4.59
Right middle frontal gyrus (BA 8) 45 21 51112 7.60 Left parahippocampal gyrus (BA 37) ~ —33 -39 —12 6 4.54
Left middle frontal gyrus (BA 6) —6 27 39 75 7.13 Right inferior temporal lobe (BA 20)* 2 -3 -9 2 435
Left cingulate gyrus (BA 23) —6 —27 27 391 6.75 Left hippocampus —33 =27 —-15 6 430
Left superior frontal gyrus (BA 9) —42 33 33 354 6.44 Left parahippocampal gyrus* —27 —48 32 4.27
Right inferior parietal lobe (BA 7) 4 —63 45 150 5.84 Left middle frontal gyrus (BA 8) -36 15 48 14 414
Right middle temporal gyrus (BA 21) 66 —30 —6 47 5.83 Left orbitofrontal gyrus (BA 11)* —-18 36 =27 1 41
Left inferior parietal lobe (BA 40) 33 —42 30 7 5.75 Left caudate nucleus® —24 -3 18 20 4.08
Left cerebellum —24 —84 27 27 5.40 Right precentral gyrus (BA 6)* 27 0 33 25 4.05
Right parahippocampal gyrus (BA 34) 18 3 —15 41 535 Left inferior parietal cortex (BA 40) 30 —36 24 14 4.02
Left parietal lobe (BA 40) —24 =33 3 5 5.31 Left cingulate cortex (BA 23) -9 =57 18 13 3.67
Left parahippocampal gyrus (BA 34) —18 3 18 19 531 Attend IAPS vs attend stigma
Right cerebellum 39 —69 —33 71 530 Left superior temporal gyrus (BA 20)  —54 —63 18 94 6.55
Left orbitofrontal gyrus (BA 11) —12 54 —24 34 530 Right inferior frontal gyrus (BA 44) 8 6 27 26 4.34
Right cerebellum 21 —48 —24 21 5.29 Right middle temporal gyrus (BA 39) 54 —60 9 8 423
Left superior frontal gyrus (BA 8) -9 27 60 97 5.29 Right superior temporal gyrus (BA 22)* 63 —39 9 16 4.15
Left inferior frontal gyrus (BA 47) —48 21 —9 68 5.28 Left precentral gyrus (BA 6)* —45 9 30 62 3.87
Left cerebellum -3 —38 —42 79 5.23 Right inferior parietal lobe (BA 40)* 60 —45 21 15 3.36
Right inferior frontal gyrus (BA 47) 48 24 -9 15 522
Right inferior occipital gyrus (BA 18) 51 —78 —6 20 5.08 Al co-ordinates are MNI. Unless note with *, all activations reported here are
Left caudate 36 —30 -3 16 4.99 significant at P < .001 uncorrected with 5 voxel extent threshold. * denotes additional
Left cerebellar tonsil —6 —48 —51 35 513 significant activations at P <.05 corrected. Tables include: decrease stigma >
Left parietal lobe (BA 40) 30 —72 4 40 488 decrease IAPS; decrease IAPS > decrease stigma; attend stigma > attend IAPS;
Right superior frontal gyrus (BA 6) 2727 60 10 479 attend 1APS > attend stigma.
Right inferior frontal gyrus (BA 47) 2718 =21 10 472
[&é?(tmces;%eerlllzrmfrontal gyrus (BA 9) _g; _:g _;i 2; :Z; their initial attempts to regulate their negative affect to
Right cerebellum 3 69 —36 6 458 images of stigmatized individuals as compared to images
Right middle occipital gyrus (BA 19) 45 —84 0 15 456 of non-stigmatized individuals. Second, we found time
Right superior temporal gyrus (BA 22) 63 -3 6 5 4.52 course differences between stigma regulation and more gen-
Left lingual gyrus (BA 18) —6 81 15 9 449 eral emotion regulation. Participants showed increased
Right cerebellum 360 =19 44 neural activity during stigma regulation as compared with
Right superior frontal gyrus (BA 8) 15 51 45 6 439 Y 8 . & .g p .
Left precuneus 12 -9 &7 438 general emotion regulation during the onset of regulation.
Left middle frontal gyrus (BA 8) —18 30 4 6 432 However, general emotion regulation elicited more pro-
Left middle frontal gyrus (BA 8)* =21 24 =15 29 4.22 nounced differences in activation as compared to stigma
Left inferior parietal (BA 40) —45 —60 51 5 3.98 regulation over the sustained regulatory period.
Left cingulate gyrus (BA 24)* =15 —6 27 30 41 Together r findines demonstrate that stiema reeulation
Left inferior parietal lobe (BA 40)*  —45 —54 4 65 410 ogether, our indings demonstrate that stigma reguiatio
Right parahippocampal gyrus (BA 28) 21 —21 —21 23 402 has a unique activity profile from general emotion regula-
Left middle frontal gyrus (BA 6/8)* —36 12 45 20 3.95 tion. Specifically, the time course differences suggest that
Decrease IAPS vs decrease stigma stigma regulation may be a more immediate response,
Left inferior parietal lobe (BA 39) —48 —66 15 75 6.29 whereas emotion regulation may be relatively more pro-
Right middle temporal gyrus (BA 37) 54 —57 6 11 432 1 d. Althoush th " diff intri-
Attend stigma vs attend IAPS onged. Althoug ese time course differences are intri
Right middle frontal gyrus (BA 10) 39 54 3 73 9.25 guing, it is important to note that our study was designed

(ontinued) ~ t0 examine whether any region differences existed between
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(d)

Fig. 4 Neural activation over the entire 8-s regulatory window for the contrasts for (A) decrease stigma > decrease IAPS, (B) decrease IAPS > decrease stigma, (C) attend
stigma > attend IAPS, (D) attend IAPS > attend stigma. Results demonstrate that participants have heightened activation in posterior cortical regions when they engage image
processing to non-stigmatized IAPS as compared to stigmatized images. Color-coded bar shows the t-values for the contrast analyses.
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Fig. 5 Correlations between neural activity for the first 2 s in the decrease stigma condition and IAT bias: (A) IAT bias is correlated with neural right ACC (BA 32); (B) IAT bias and
right BA 10; trends between (C) IAT bias and activity in left VLPFC (BA 47) and (D) IAT bias and right superior frontal gyrus (BA 9).



20

25

30

35

40

45

50

55

10of 12 SCAN (2011)

stigma regulation and more general emotion regulation, and
not to examine potential time course differences. In order to
best interrogate these differences, future studies should
examine the time course involved in stigma and emotion
regulation more closely. However, it is important to note
that previous research using electroencephalography pro-
vides converging evidence that regulating negative bias to
stigma may be relatively automatic, consistent with the po-
tential time course differences we observed in the present
study. For instance, Amodio et al. (2004) found that the
anterior cingulate cortex was more active when participants
had the potential for making race-biased errors even before
those errors occurred (see also Amodio et al., 2006, 2008).

Our main question concerned the neural activity profile in
stigma regulation as compared to general emotion regula-
tion. In the initial regulatory efforts, stigma regulation
elicited heightened neural response primarily in the PFC
as compared with more general emotion regulation. These
prefrontal regions, notably the ACC, VLPFC and DLPFC, are
all regions that have been previously implicated in evaluating
stigma (Richeson et al., 2003; Cunningham et al, 2004;
Wheeler and Fiske, 2005; Krendl et al., 2006). Our study ex-
tends these previous findings in two ways. First, we used a
direct manipulation of regulation to demonstrate that these
prefrontal areas do in fact play a critical role in downregu-
lating negative bias (Vogeley et al., 2001; Cunningham et al.,
2004; Samson et al., 2005; Krendl et al., 2006; Satpute and
Lieberman, 2006). Second, our study establishes that these
prefrontal areas are involved in downregulating negative bias
to outgroups other than just the domain of race (Phelps
et al., 2000; Richeson et al, 2003; Cunningham et al,
2004; Knutson et al., 2007).

Based on previous research, the activation we observed
throughout the PFC plays a converging and supporting
role in downregulating negative bias. For instance, the
ACC is likely involved in identifying situations in which
regulation and control are needed (MacDonald et al., 2000;
Amodio et al., 2004), whereas the lateral PFC is involved in
implementing and maintaining regulation (Lieberman et al.,
2002; Lieberman, 2003; Richeson et al, 2003; Cunningham
et al., 2004; Krendl et al., 2006). Specifically, the VLPFC is
involved in downregulation and inhibition (Vogeley et al.,
2001; Samson et al., 2005; Satpute and Lieberman, 2006),
whereas the DLPFC is associated with goal maintenance,
such as in controling unwanted prejudice thoughts
(Richeson et al., 2003; Knutson et al., 2007).

Many of the same PFC activations that we observed in the
decrease stigma > decrease IAPS conditions were also active
in the attend stigma > attend IAPS condition (mPFC, ACC,
orbitofrontal cortex and, to a lesser extent, VLPFC). One
potential explanation for this finding is that even when at-
tending to stigma, people may automatically regulate their
negative affective response to stigma, even when they are not
explicitly instructed to do so. Indeed, in a recent study, par-
ticipants were asked to make explicit and implicit

A.C.Krendl etal.

evaluations of stigmatized targets (Krendl et al, 2006).
Regardless of judgment type, increased activity was observed
in the VLPFC and ACC when participants evaluated stigma-
tized targets. However, during the implicit task, these PFC
regions were more active to the more unpleasant targets.
Conversely, during the explicit judgments, these regions
were tonically active regardless of the unpleasantness of the
target. In other words, when participants were instructed to
make explicit judgments of stigmatized targets, they engaged
the VLPFC and ACC throughout the task, perhaps to auto-
matically help monitor and regulate their responses.

An additional key finding in this study was the correlation
between the activation in some of the prefrontal PFC regions
during stigma regulation and participants’ implicit bias.
There are two plausible interpretations of this relationship.
On the one hand, this correlation may reflect the fact that
bias against the stigmatized groups evaluated in this study is
associated with increased PFC activity during initial regula-
tory attempts, which would be consistent with the findings
and interpretation by Richeson et al. (2003). Simply put,
individuals with more bias may have higher PFC activity
when evaluating negative stigmatized group members be-
cause it takes more regulatory effort to minimize their nega-
tive bias. Conversely, the relationship between the PFC
activity and IAT bias may reflect individual differences in
participants’ ability to regulate their bias. Emerging research
in social cognition suggests that IAT performance may be
driven by control-related factors, such as the ability to regu-
late bias (Conrey et al., 2005) and task-switching ability
(Klauer et al., 2010). Thus, a larger IAT bias score would
reflect the fact that the individual has weaker cognitive con-
trol ability, not necessarily more negative bias. In line with
this interpretation, the relationship we observed between the
PFC and IAT bias would therefore suggest that individuals
with higher IAT scores have weaker cognitive control, and,
parallel to that, less efficient PFC functioning. Participants
may therefore have heightened activity in the PFC when
trying to downregulate their negative bias because downre-
gulating bias might be relatively more effortful for individ-
uals with weaker cognitive controls and therefore may
require more PFC activity.

Although stigma regulation engaged more PFC during ini-
tial regulatory attempts as compared to more general emo-
tion regulation, more general emotion regulation elicited
heightened activation in posterior neural regions (notably
the temporal, parietal and occipital lobes) as compared to
stigma regulation when activity was measured over the entire
regulation period. One explanation for these findings is that
perceivers may have used different strategies to regulate their
bias to stigmatized images than they used to regulate their
bias to negative, non-stigmatized images. For instance, per-
ceivers may have more experience regulating negative affect-
ive responses to images of homeless people and substance
abusers than they do to images of people in cemeteries
or holding guns, as they may encounter stigmatized targets
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more frequently in everyday life. Thus, while inhibition
or perspective taking may have been effective strategies to
help perceivers reduce their negative bias to stigmatized in-
dividuals, it may not have been as useful when regulating
their negative affective response to the less familiar
non-stigmatized targets. For these images, they may have
relied on more elaborate processing, such as mental imagery
or shifts of visual attention, to help them reinterpret and
subsequently regulate their negative emotions. Such pro-
cesses rely heavily on the visuo-spatial networks in the tem-
poral, parietal and occipital lobes (D’Esposito et al., 1997;
Wang et al., 2010).

We do not mean to imply that general emotion regulation
does not require cognitive control. Indeed, we found height-
ened PFC activity in the decrease IAPS condition as com-
pared to the attend IAPS condition over the 8-s regulation
period, suggesting that cognitive control is required to regu-
late negative emotions. Our findings simply demonstrate
that there is more PFC activity in the initial 2s of the
stigma regulation condition compared to more general emo-
tion regulation. Similarly, over the 8-s regulatory period,
there was heightened activity in visuo-spatial regions in the
general emotion regulation condition as compared to the
stigma regulation condition.

Several reasons could be offered for the different activity
profile between stigma regulation and emotion regulation,
although none of these are conclusive. One possibility is
that although the images used in this study did not differ in
valence, the negative emotions elicited by the stigma images
may have been more complex than those elicited by the
images used in the emotion regulation task. That is, viewing
images of homeless individuals or substance abusers may
have elicited pity, fear or even disgust, whereas the negative,
non-stigmatized images may have elicited less complex
negative emotions. This would not explain, however,
why the PFC activation was correlated with participants’
implicit bias.

Alternatively, participants may not have wanted to appear
prejudiced in the stigma regulation task. Thus, in addition to
regulating their negative affect to the stigmatized targets,
participants may have also been concerned with trying not
to appear prejudiced, which might have led to increased ac-
tivation in the PFC for the stigma regulation trials only.
Future research should examine this possibility.

Together, these findings contribute to the growing social
neuroscience literature on person perception. Extending pre-
viously reported work examining how stigma is perceived on
a neural level, these results indicate that the initial regulation
of negative affect toward stigmatized targets may be more
cognitively effortful than regulating negative affect to other
social and negative, but non-stigmatized targets.
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