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in the left temporoparietal junction (TPJ) for racial in-group compared
to out-group members (Cheon et al., 2011, 2013). A recent ERP research
further showed that a neural peptide, i.e., oxytocin that serves as both
hormone and neurotransmitter, may be engaged in racial in-group
bias in empathic neural responses because oxytocin vs. placebo
treatments increased the racial in-group bias in neural responses to
others' suffering (Sheng et al., 2013). These findings uncover neural,
sociocultural and molecular basis of racial in-group bias in empathy.

Although humans exhibit racial bias in empathic neural responses
and the racial bias in empathy may affect prosical behavior (Drwecki
et al., 2011; Johnson et al., 2002



above zero indicates that relative to out-group members, in-group
members are associated with positive rather than negative attitude,
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Table 2
The results of whole-brain analyses.

Cortical region Cluster
size

x y z t
as regressors. This analysis, however, did not show any significant result
possibly due to the lack of implicit negative attitudes toward Caucasian
faces in our participants.
To further assess the effect of task modulations on neural responses
to others' suffering, we conducted the interaction analyses of contrast of
(Pain − Neutral)Pain judgment vs. (Pain − Neutral)Race judgment for Asian
and Caucasian faces, respectively. This contrast revealed significant
activations in the ACC/SMA (x/y/z = 2/46/12, K = 2659) and bilateral
AI (left: x/y/z = −40/6/−12, K = 509; right: x/y/z = 38/22/−10,
K=496, Fig. 3B) for Caucasian faces but not for Asian faces. The reversed
contrast of (Pain−Neutral)Race judgment vs. (Pain−Neutral)Pain judgment

did not show any significant activations during either race or pain
judgments.

Finally, we examined neural correlates of task effects by contrasting
pain vs. race judgments regardless of facial expressions. The contrast of
pain vs. race judgments showed significant activations in the left and
right TPJ (left: x/y/z =−66/−36/28, k = 721; right: x/y/z = 68/−36/
26, k = 544, Fig. 4A) as well as the right lateral parietal cortex (x/y/
z = 20/−50/60, k = 315). The contrast of race vs. pain judgments,
however, significantly activated in dorsal MPFC (x/y/z = 0/50/22, k =
513, Fig. 4B).

Discussion

The current study aimed to identify the brain regions in the
neural network involved in empathy for pain that are modulated
by task demands emphasizing either race identity or painful feeling
of each face. Our behavioral measurements showed that response
speeds to pain and neutral expressions were sensitive to task
demands as RTs were longer to pain than neutral expressions during
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demands on empathic neural responses were more salient on racial out-
group than in-group members and may help to promote the under-
standing and sharing of racial out-group members' painful feelings.
Our brain imaging findings extend our knowledge about how task
demands reduce racial bias in empathy and provide further evidence
that racial in-group bias in empathy for others' pain is malleable rather
than inevitable.
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