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With the help of event-related potentials (ERPs), the present study used an oddball
paradigm to investigate how both individual and target power modulate neural responses
to angry expressions. Specifically, participants were assigned into a high-power or
low-power condition. Then, they were asked to detect a deviant angry expression from
a high-power or low-power target among a series of neutral expressions, while behavioral
responses and electroencephalogram (EEG) were recorded. The behavioral results showed
that high-power individuals responded faster to detect angry expressions than low-power
individuals. The ERP analysis showed that high-power individuals showed larger P3
amplitudes in response to angry expressions than low-power individuals did. Target power
increased the amplitudes of the P1, VPP, N3, and P3 in response to angry expressions
did, but decreased the amplitudes of the N1 and N170 in response to angry expressions.
The present study extended previous studies by showing that having more power could
enhance individuals’ neural responses to angry expressions in the late-stage processes,
and individuals could show stronger neural responses to angry expressions from high-
power persons in both the early- and late-stage processes.

Keywords: angry faces, social power, event-related potentials, P1, P3

INTRODUCTION

The accurate recognition of emotional states from others’ facial expressions is particularly
important to coordinate social relationships (van Dijk et al., 2008; Yamagishi et al., 2012).
Anger is frequently fueled by blameworthy behaviors of others in social interactions (Averill,
1982; Weber, 2004). Since angry expressions usually occur in social contexts, the processing
of angry expressions should be influenced by the context in which they occur (Hess and
Hareli, 2015; Hareli and David, 2017). The present research focused on whether and how
social power affects the processing of angry expressions.

Social power is the fundamental dimension of social relationships and social life, it is
generally defined as on€’s capacity to influence others by controlling resources (Keltner et al.,
2003). There is ample evidence that social power has a wide range of consequences for one’s
thoughts and feelings (Guinote, 2017). Major power theories assume that social power leads
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to reduced processing of others’ emotions, as high-power
individuals who control resources tend not to attend to others’
emotions (Keltner et al., 2003; Russell and Fiske, 2010; Magee
and Smith, 2013). In line with this view, there is increasing
evidence that high-power individuals are less accurate in
recognizing others’ emotional expressions and prosodies
(Anderson and Berdahl, 2002; Galinsky et al., 2006; Martin
et al., 2012; Paulmann and Uskul, 2016; Uskul et al., 2016).
For example, in a widely cited experiment by Galinsky et al.
(2006, Study 3), participants were asked to recall and write
about a situation in which they had power over another person
(high-power condition), or recall and write about their previous
day’s events (control condition). Following the power
manipulation, they were asked to observe a series of faces
and judge the emotional expressions with four response choices
(i.e., happiness, fear, anger, or sadness). The results showed
that high-power individuals were less accurate in judging
emotional expressions than control participants did. Similarly,
with the addition of a low-power condition, another study
also found lower accuracy in emotional prosody recognition
for high-power individuals when compared to low-power
individuals (Blader et al., 2016).

In contrast, there is also conflicting evidence that high-
power is associated with better performance at recognizing
emotional expressions (Schmid Mast et al., 2009; Coté et al.,
2011). For example, with the addition of a low-power condition,
Schmid Mast et al. (2009, Study 3) replicated study of Galinsky
et al. (2006). The results showed that high-power individuals
performed more accurately than neutral and low-power
participants did. The mixed nature of findings presents the
possibility that there are moderators that affect the power-anger
link. For example, Nissan et al. (2015) found that power impeded
emotional recognition in female but not in male participants.
In addition to the gender variable, there are other variables
that affect both the direction and magnitude of the effect of
individual power on emotional recognition.

The processing of emotional expressions is not only affected
by individual power, but also biased by target power (emotion
expresser; Ratcliff et al., 2012a,b; Carr et al, 2014). For
example, in an emotion recognition task, participants were
asked to identify the emotional expression (anger, fear,
happiness, or neutral) from high- or low-status persons. The
results showed that angry expressions were identified with
greater accuracy when they appeared on high-status faces
than low-status faces, but only for people who were high in
social dominance orientation (Ratcliff et al., 2012a). In a
subsequent study (Ratcliff et al, 2012b), participants were
asked to see faces from high-or low-status persons, and to
indicate when a face had shifted from an initial fear expression
into an angry expression. The results showed that angry
expressions appeared sooner on the faces of high-status
compared to low-status targets. The authors concluded that
target power could influence the perception of angry expressions.
Recently, using the facial electromyography (fEMG) technique,
it was shown that high-power individuals smiled more when
they watched angry expressions from high-power targets than
low-power targets. Instead, low-power individuals smiled

equally to angry expressions from both high-power targets
and low-power targets (Carr et al., 2014). In sum, these results
suggest that the effects of individual power on emotional
recognition appear to depend on target power. The responsive
bias in high-power individuals might reflect that high-power
individuals have a more flexible way in processing others’
emotions than low-power individuals. The results are consistent
with the situated focus theory of power (Guinote, 2007a,b),
which assumes that having power enhances one’s ability to
focus their attention on relevant information and use relevant
contextual information in constructing social meanings.

Different from theories, which predict that high-power
individuals are less accurate in processing others’ emotions
than low-power individuals (Keltner et al., 2003; Magee and
Smith, 2013), the situated focus theory of power suggests
that high-power individuals react in a flexible way to others’
emotional expressions. Specifically, high-power individuals
do not always exhibit better performance in recognizing
others’ emotional expressions. High-power individuals’
performance is often better in complex and stressful tasks,
as their motivation to complete tasks will be elicited only
when they are under threat. In contrast, low-power individuals
are argued to be less able to use relevant contextual information
in constructing social reactions, as they are always under
threat (Guinote, 2017). According to the view of the situated
focus theory of power, the links between individual power
and performance in facial emotion recognition might depend
on task difficulty and social importance of others’ emotional
expressions, as these factors can modulate high-power
individuals’ motivation to perform tasks.

Taken together, although accumulative evidence has demonstrated
that the recognition of emotional expressions is modulated by
both individual and target power, no study so far has simultaneously
manipulated both individual and target power to examine the
effects of power on the recognition of emotional expressions.
Therefore, we will use event-related potentials (ERPs) to investigate
how did both individual and target power modulate neural
responses to angry expressions. The reason for selecting angry
expressions as target stimuli is that angry expressions are important
signals of both danger and threat, and have a high incentive
value for high-power individuals. Besides, as mentioned above,
anger expressed by high-power people are especially salient for
individuals with high social dominance orientation (Ratcliff et al.,
2012a). Thus, in our study, we presented participants with angry
expressions appearing on high-power or low-power targets.
We hypothesized that high-power individuals tend to perform
better performance in detecting angry expressions from high-
power targets than low-power targets, as attention to angry
expressions from high-power targets are be important for high-
power individuals. In contrast, we hypothesized that low-power
individuals tend to perform equal performance in detecting
angry expressions whether they appear on high-power targets
or low-power targets, as the threat signaled by angry expressions
is always relevant for them.

Besides, the present study used a modified oddball paradigm
that required subjects to make a standard/non-target deviant/
target-deviant distinction by pressing the key. Rather than
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requiring participants to select an emotional word to match
observed emotional expressions in prior studies (Galinsky et al.,
2006), the modified oddball task has two advantages. Firstly,
it should be noted that participants are always under time
pressure to complete the modified oddball task, consequently
to allow for investigating high-power individuals’ performance
in stressful tasks (Wang et al., 2014; Guinote, 2017). Secondly,
both response accuracy and time can be used as indicators
to examine the effect of power on emotional recognition.

Another limitation in previous studies is that the behavioral
method cannot assess the different stages of neural responses
to angry expressions. It remains unclear the exact time course
of the effects of both individual and target power on the
processing of angry expressions. ERPs can help elucidate this
issue due to its excellent temporal resolution. Previous ERP
studies have shown that various ERP components can be related
to the processing of emotional expressions (see reviews in
Eimer and Holmes, 2007). For example, P1, N1, N170, and
VPP are considered to reflect the early phase of perception
and attention processing of emotional stimuli, whereas N3 and
P3 are considered to reflect the later phase of emotional
discrimination and evaluation (e.g., Eimer and Holmes, 2007;
Luo et al., 2010; Rellecke et al., 2012).

Specifically, the occipital P1 component (with a 100-130 ms
peak latency) and superior parietal N1 (with a 100-150 ms
peak latency) have been enhanced for negative relative to
neutral expressions (Santesso et al., 2008; Houston et al., 2018).
Enhancement of the P1 and NI has been linked to the
amplification of initial visuospatial attention to threat-related
stimuli (Vuilleumier, 2005; Rellecke et al, 2012). Following
P1, the occipital temporal N170 (Peaks around 170 ms) has
been associated with rapid stages of structural encoding of
faces (Bentin et al., 1996). It has been reported that the N170
is enhanced for emotional relative to neutral expressions (Blau
et al., 2007; Eimer and Holmes, 2007; Hinojosa et al., 2015).
Also, the frontocentral VPP (with a latency similar to that of
the N170) is related to the configural processing of faces (Eimer,
2000). Some studies have also found augmented VPP for
emotional stimuli (Williams et al., 2006; Luo et al., 2010).

In the mid-latency range, the central N300 (Peaks around
200-350 ms) has been found to be sensitive to neutral, positive,
and negative expressions (Ashley et al, 2004; Williams et al.,
2006). Thus N300 might involve affective discrimination (Calvo
and Beltran, 2013). In the long-latency range, the frontocentral
P3 is also reactive to facial expressions (e.g., Luo et al., 2010;
Rellecke et al., 2012). P3 might involve higher-level phases of
stimulus evaluation and selection and is a broad index of the
strength of approach-avoidance motivation (Lang and Bradley,
2010; Luo et al., 2010; Calvo and Beltran, 2013). Some studies
indicated that individuals’ need for power enhances the P3
amplitudes in the processing of angry expression (Wang et al.,
2014; Paulmann and Uskul, 2016). For example, using an ERP
oddball paradigm, Wang et al. (2014) asked participants with
high- and low- need for power to detect, among a series of
standard stimuli (neutral faces), an infrequent angry face varying
on anger intensity (50, 100, or 150%). The results showed that
high-intensity (150%) anger expressions elicited larger P3

amplitudes relative to prototypical (100%) anger expressions
for individuals with high-need for power, but not for individuals
with low-need for power. These findings suggest that the need
for power modify the later emotional evaluation stage of
processing angry expressions.

With the help of ERPs, the present study investigated how
both individual and target power modulates neural responses
to angry expressions. Participants were assigned into a high-
power/low-power group, and were primed by power episodes.
Then, they were asked to detect, among a series of neural
expressions, a deviant angry expression from a high-power
or low-power target, while behavioral responses and
electroencephalogram (EEG) were recorded. Using this method,
we sought to clarify at which stages of processing angry
expressions both individual and target power may alter face
processing. More specifically, we investigated whether both
individual and target power already modifies the early
attentional processing (i.e., P1 and N1) and structural encoding
(i.e., N170 and VPP) of processing angry expressions and
whether possible modulations occur at the later emotional
evaluation stage (i.e., N3 and P3).

With respect to neural correlates, three hypotheses were
formulated as follows: (1) according to previous findings that
neural responses to angry expressions are modulated by the
need for at the relative later stage (ie., P3 or LPC; Wang
et al, 2014), if the effect of individual power on processing
angry expressions could occur at the later emotional evaluation
stage, then the N3 and P3 amplitudes elicited by angry expressions
would be larger for high-power individuals than for low-power
individuals; (2) according to the view that target power could
influence the perception of angry expressions (Ratcliff et al.,
2012b), if the effects of target power on processing angry
expressions could occur at the early attentional and perceptual
processing stages, then the early components (ie., P1, NI,
N170, and VPP) elicited by angry expressions would be enhanced
in the high-power target condition than in the low-power
target condition. In contrast, if target power could modify
both the early attentional and perceptual processing and later
emotional meaning evaluation of angry expressions, the early
components (i.e., P1, N1, N170, and VPP) and later components
(i.e,, N3 and P3) would be modulated simultaneously; (3) based
on the view of the situated focus theory of power (Guinote,
2007a,b) that high-power individuals tend to pay attention to
angry expressions from high-power targets than low-power
targets, while the attention bias is absent in low-power individuals,
the interaction of both power factors would be observed in
neural correlates. Because, we did not know how exactly these
components would be influenced by our experimental
manipulations, no clear a priori hypothesis was formulated.

MATERIALS AND METHODS

Participants

Forty-four undergraduate students (22 female, 22 male; mean
age 21.9 years) recruited from Henan University were randomly
assigned to a high-power or low-power condition, 22 each in
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the high-power (12 male) and low-power groups (10 male).
Sample size was determined on the basis of previous ERP
studies exploring the difference between high- and low-power
individuals (e.g., Paulmann and Uskul, 2016). Besides, the data
from four participants were discarded due to intensive head
movements during EEG recording. Finally, 40 participants’ data
(20 each in the high-power and low-power groups) were
included in both the behavioral and ERP analyses. All participants
had a normal or corrected-to-normal vision and they were
all right-handed. Also, they reported no history of affective
disorder and were free of any psychiatric medication. This
study was conducted under the guidelines of the Declaration
of Helsinki and approved by the local Ethics Committee of
Henan University. All participants signed informed consent
before the experiment.

Materials

FaceGen Modeler software (version 3.4, Singular Inversions, 2009)
is a software package that has been widely used to create
emotional faces in multiple investigations (Said et al.,, 2010;
Recio et al., 2011; Wilkowski and Robinson, 2012). This software
uses a large database of faces to generate faces that are realistic
in appearance. Using this program four southeast Asian male
faces were generated as original material for the experiment.
Afterward, the age and the emotion of each of the four faces
were varied to create three faces: a 43-years-old neutral face,
a 43-years-old angry face, and a 65-years-old neutral face. The
angry expression was 100 percent intense. Consequently, there
were 4 x 3 = 12 faces. All the stimuli were presented in the
center of the screen with an exposure duration of 1,000 ms,
and a visual angle of 3.68° x 3.42° from a viewing distance
of 70 cm. The stimulus materials were divided into standard
stimuli and deviant stimuli. The standard stimuli were the
43-years-old neutral expression faces, and the deviant stimuli
included both the 43-years-old angry faces and the 65-years-old
neutral faces.

Procedure
Firstly, we manipulated individual power by assigning them
to complete a high-power or low-power writing prime (Galinsky
et al., 2003). Specifically, the participants were asked to recall
and describe a particular incident in which they had power
over another individual (high power prime) or someone else
had power over them (low power prime) within 15 min.
According to the research of Kraus et al. (2011), the manipulation
check of individuals power was conducted by asking participants
to respond to a two-item question: “now I feel I have a great
sense of power” and “now I feel my wishes are not important”
(reverse scoring). Responses were made using seven-point Likert
scales (1 = “strongly disagree,” 7 = “strongly agree”; r = 0.89).
The manipulation check confirmed that participants in the
high power condition (M = 5.00, SD = 1.15) rated themselves
as more powerful than those in the low power condition
(M = 3.90, SD = 0.84), t(38) = —3.47, p = 0.001.

Secondly, target power was manipulated according to previous
studies (Ratcliff et al., 2012b; Carr et al., 2014). Target power
was manipulated by randomly pairing one target face with a

high-power occupational profile (e.g., President of a university
or Dean of a Faculty, these occupations represent high status
or power) or a low-power occupational profile (e.g., Cleaners
or Mechanic, these occupations represent low status or power).
To balance the link between face and power, the same faces
were associated with opposite social status information
among participants.

Thirdly, participants were instructed to complete an emotional
detection task in the oddball paradigm. The oddball task
consisted of four blocks, each containing 100 trials. Each block
contained three versions of the same person’s face, including
a 43-years-old neutral expression face for standard stimulus
(70%), a 43-years-old angry face (target), and a 65-years-old
neutral face (non-target) for deviant stimulus (15% respectively).
As illustrated in Figure 1. Each trial began with a fixation
point (“+”) for 500 ms at the center of the black computer
screen. Immediately after fixation point offset, participants were
informed that they would see a face from different occupational
profiles, which was displayed at the center of the screen, and
remained in view until a response was given, or until 4 s had
passed. Each occupational profile was paired with one person’s
face and emphasized the persons high or low power relative
to the participant. The numbers of high- and low-power target
trials were equal. Then, after a blank screen for 500 ms, a
face was pseudorandomly presented at the center of the screen
for 1 s. Participants were asked to ignore the standard stimuli
(43-years-old neutral expression faces) and the non-target
deviant stimuli (65-years-old neutral faces), and were asked
to press the “F” key on the keyboard with the left index finger
as accurately and quickly as possible if the target deviant stimuli
(43-years-old angry faces) appeared. Each response was followed
by a random delay of 300-600 ms blank screen. It has to
be pointed out that in each block 10 standard stimuli were
presented in the head of the sequence to establish sensory
memory pattern, and there were no less than two standards
between consecutive deviants (Xu et al., 2013).

Lastly, the method by Blue et al. (2018) was used to check
target manipulation. At the ending of each block, the participants
were asked to indicate to what extent they felt the targets
power on a seven-point Likert scale (1 = “very inferior”;
7 = “very superior”). A mixed-model ANOVA with target
power as the dependent variable, type of target status as a
within-subjects factor, and individual power prime as a between-
subject factor was conducted. There was no significant main
effect of individual power, F (1, 38) = 1.81, p = 0.19. The
main effect of target power was significant, F (1, 38) = 98.98,
p < 0.001, #* = 0.723, suggesting that the high-status targets
were rated more powerful (M = 5.11, SD = 0.07) than the
low status target (M = 3.40, SD = 0.14). The interaction
between individual power and target power was not significant,
F (1, 38) = 1.187, p = 0.283.

Electrophysiological Recording and
Analysis

Brain electrical activity was recorded from 32 scalp sites
using electrodes mounted on an Ag/AgCl cap (Brain Product),
with the reference on the left and right mastoids, EEG
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A Disappear after
pressing the key

Dong is a headmaster
He has higher status

500ms
! -

Liu is a fast-food worker
He has lower status

Response stimuli
1000ms

300-600ms

than you than you
B Time
Target deviant Non-target deviant Standard stimuli
stimuli stimuli

FIGURE 1 | (A) Sequence of events in a representative trial of the experiment, and (B) the example stimuli.

signal was recorded from electrodes arranged according to
the standard 10-20 system. The vertical electrooculogram
(EOG) was recorded with electrodes placed above and below
the right eye. All inter-electrode impedance was maintained
below 5 kQ. The EEG and EOG were amplified using a
0.01-30 Hz bandpass and continuously sampled at 500 Hz/
channel.

Brain Vision Analyzer software (Brain Products) was used
for off-line analysis. The Independent Component Analysis
(ICA) was employed to remove ocular artifacts. All epochs
in which EEG voltages exceeded a threshold of +80 pVv
were excluded from further processing. There were more
than 50 effective trials (the SD range is between 2 and 4)
remained for each condition in each participant. The EEG
was time-locked to the onset of angry faces and was segmented
into the epoch from 200 ms pre-stimulus to 1,000 ms
post-stimulus.

Based on the topographical distribution of grand-averaged
ERP activity and previous studies (Luo et al., 2010; Rellecke
et al., 2012), we selected the time windows and electrode sites
of six ERP components: P1, N1, N170, VPP, N300, and P300.
The following five electrode sites (O1, O2, Pz, P3, and P4)
were selected for statistical analysis of the P1 component
(100-130 ms); Fz, F3, F4, FCI1, and FC2 were selected for
statistical analysis of the N1 component (90-130 ms); VPP
(150-180 ms) were analyzed at the Fz, F3, F4, C3, C4, Cz,
FC1, and FC2 electrode sites; N170 (150-180 ms) was analyzed
at the P7, P8 electrode sites; and N3 (250-350 ms) was analyzed
at the T7, T8 electrode sites. Fz, F3, F4, C3, C4, Cz, Pz, P3,
P4, P7, P8, FC1, FC2, FC5, FC6, CP1, CP2, CP5, and CP6
were selected for statistical analysis of the P3 component
(380-520 ms). The averaged amplitudes were analyzed for each
component. A mixed model ANOVA on the amplitude of each

component was conducted, value of p were corrected by
Greenhouse-Geisser correction.

RESULTS

Behavioral Data
The behavioral data analysis were only on the target trials.
After inspecting the data in accuracy rates, we found
approximately 100% accuracy on all trial types (the range of
accuracy rates was between 97 and 99%). Because there was
not enough variability in response errors to conduct meaningful
analyses, and accuracy rates were discarded from further analysis.
A mixed-model ANOVA with average reaction time as the
dependent variable, type of target power as a within-subject
factor, and individual power as a between-subjects factor
revealed a significant main effect of individual power,
F (1, 38) = 824, p = 0.007, #* = 0.178. Post hoc analysis
revealed that average RTs were shorter for high-power individuals
(M = 481, SD = 9) as compared to low-power individuals
(M = 520, SD = 9). The main effect of target power was not
significant, F (1, 38) = 0.19, p = 0.663. The interaction between
individual power and target power was not significant,
F (1, 38) = 0.015, p = 0.905 (see Figure 2).

ERP Data

P1

The main effect of individual power was not significant,
F (1, 38) = 0.691, p = 0.411. The main effect of target power
was significant, F (1, 38) = 5.00, p = 0.031 (p < 0.05), #* = 0.116,
suggesting that angry expressions from high-power targets
(M = 0915 pV, SE = 0.46) elicited larger amplitudes than
angry expressions from low-power targets (M = 0.081 pV,
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I High-power target
* I Low-power target

600 I I

Mean RT(ms)

=
=
L

o
I

High-power individuals Low-power individuals

FIGURE 2 | Descriptive statistics for response times (ms) for each condition.
p < 0.05.

SE = 0.47) did. The main effect of electrode was significant,
F (4, 152) = 23.277, p < 0.001, #* = 0.380, suggesting the
largest P1 amplitudes on O, (M = 2.008 pV, SE = 0.55). The
interaction between individual power and target power was
not significant F (1, 38) = 0.010, p = 0.92 (p > 0.05). The
interaction between individual power and electrode was not
significant, F (4, 152) = 0.317, p = 0.73 (p > 0.05). The
interaction between target power and electrode was not
significant, F (4, 152) = 1.505, p = 0.22 (p > 0.05). These
findings indicated that anger expressed by high-power persons
could increase individuals early attention processing, as indexed
by the P1 component (see Figure 3A).

N1

The main effect of individual power was not significant,
F (1, 38) = 0.02, p = 0.899 (p > 0.05). The main effect of
target power was significant, F (1, 38) = 6.563, p = 0.015
(p > 0.05), n* = 0.147. Compared with N1 amplitudes induced
by angry expressions from high-power targets (M = —2.272 pV,
SE = 0.48), larger N1 amplitudes were induced by angry
expressions from low-power targets (M = —3.43 uV, SE = 0.52).
The main effect of electrode was not significant, F (4,
152) = 1.109, p = 0.324 (p > 0.05). The interaction between
individual power and target power was not significant, F (1,
38) = 0.484, p = 0.491 (p > 0.05). The interaction between
individual power and electrode was not significant, F (4,
152) = 0.805, p = 0.423 (p > 0.05). The interaction between
target power and electrode was not significant, F (4, 152) = 1.477,
p = 0230 (p > 0.05). These findings indicated that anger
expressed by high-power persons could increase individuals’
attention processing, indexed by the N1 component (see
Figure 3B).

N170

The main effect of individual power was not significant,
F (1, 38) = 0.002, p = 0.966 (p > 0.05). The main effect of
target power was significant, F (1, 38) = 4.713, p = 0.036
(p < 0.05), > = 0.110. Compared with N170 amplitudes induced
by angry expressions from high-power targets (M = —0.654 pV,
SE = 0.441), larger N170 amplitudes were induced by angry

expressions from low-power targets (M = —1.436 pV, SE = 0.452).
The main effect of electrode was not significant, F (1, 38) = 0.025,
p = 0.876 (p > 0.05). The interaction between individual power
and target power was not significant, F (1, 38) = 0.023, p = 0.880
(p > 0.05). The interaction between individual power and
electrode was not significant, F (1, 38) = 0.823, p = 0.370
(p > 0.05), The interaction between target power and electrode
was not significant, F (1, 38) = 0.764, p = 0.388 (p > 0.05).
These findings indicated that anger expressed by high-power
persons could decrease individuals' processing of structural
encoding of angry expressions, as indexed by N170 (see
Figure 4A).

VPP

The main effect of individual power was not significant,
F (1, 38) = 0.154, p = 0.697 (p > 0.05). The main effect of
target power was significant, F (1, 38) = 4.135, p = 0.049
(p < 0.05), #* = 0.098. Compared with VPP amplitudes induced
by angry expressions from low-power targets (M = 1.374 pV,
SE = 0.873), larger VPP amplitudes were induced by angry
expressions from high-power targets (M = 2.344 pV,
SE = 1.065). The main effect of electrode was not significant,
F (7, 266) = 1.282, p = 0.284 (p > 0.05). The interaction
between individual power and target power was not significant,
F (1, 38) = 1.667, p = 0.204 (p > 0.05). The interaction
between individual power and electrode was not significant,
F (7, 266) = 0.573, p = 0.615 (p > 0.05). The interaction
between target power and electrode was not significant,
F (7, 266) = 0.584, p = 0.664 (p > 0.05). These findings
indicated that anger expressed by high-power persons could
increase individuals’ processing of structural encoding of angry
expressions, as indexed by VPP (see Figure 4B).

N3

The main effect of individual power was not significant,
F (1, 38) = 0.087, p = 0.770 (p > 0.05). The main effect of
target power was significant, F (1, 38) = 4.674, p = 0.037
(p < 0.05). Compared with N3 amplitudes induced by angry
expressions from low-power targets (M = 1.317 uV, SE = 0.544),
larger N3 amplitudes were induced by angry expressions from
high-power targets (M = 2.433 pV, SE = 0.517). The main
effect of electrode was significant, F (1, 38) = 5.638, p = 0.023
(p < 0.05), #* = 0.129, suggesting the largest N3 amplitudes
on T7 (M = 2.988 nV, SE = 0.668). The interaction between
individual power and target power was not significant,
F (1, 38) = 0.215, p = 0.646 (p > 0.05). The interaction between
individual power and electrode reached marginal significance,
F (1, 38) = 3.545, p = 0.067, #* = 0.085. Further analysis
showed that there was no significant difference between high
and low power participants at T7, #(38) = 1.112, p = 0.273
and T8, #(38) = —1.573, p = 0.124. The interaction between
target power and electrode was not significant, F (1, 38) = 0.033,
p = 0856 (p > 0.05). These findings indicated that anger
expressed by high-power persons could increase individuals’
processing of emotional evaluation of angry expressions, as
indexed by N3 (see Figure 5A).
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P3

The main effect of individual power was significant,
F (1, 38) = 4.251, p = 0.046 (p < 0.05), #* = 0.101, suggesting
that high-power individuals showed larger P3 amplitudes
(M 9.798 nV, SE = 0.992) than low-power individuals
(M = 6906 pV, SE = 0.992) did. The main effect of target
power was also significant, F (1, 38) = 9.798, p = 0.003 (p < 0.01),
#* = 0.205. Compared with P3 amplitudes induced by angry
expressions from low-power targets (M = 7.307 uV, SE = 0.766),
larger P3 amplitudes were induced by angry expressions from
high-power targets (M = 9.396 pV, SE = 0.787). The main effect
of electrode was significant, F (18, 684) = 24.940, p < 0.001,
1 0.396, suggesting the largest P3 amplitudes on P,
(M = 14.019 pV, SE = 1.015). The interaction between individual
power and target power was not significant, F (1, 38) = 0.308,
p = 0.582 (p > 0.05). The interaction between individual power

and electrode was not significant, F (18, 684) = 0.211, p = 0.949
(p > 0.05). The interaction between target power and electrode
was not significant, F (18, 684) = 1.442, p = 0.215 (p > 0.05),
#* = 0.037. The results showed P3 amplitudes were enhanced
by both individual power and target power (see Figures 5B,C).

DISCUSSION

Using an ERP oddball paradigm, combined with a high temporal
resolution of ERP technology, the present study examined
cerebral sensitivity to angry faces from high-power and low-power
targets between high-power and low-power individuals. To our
knowledge, ERP patterns of simultaneously manipulating both
individual and target power have not been investigated before.
Behaviorally, our results showed that high-power individuals

Frontiers in Psychology | www.frontiersin.org

January 2021 | Volume 11 | Article 626522


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Zhang et al.

Social Power and Angry Faces

High-power individuals

AN
Fa oo

-Seo

2

High-power individuals

presented. "p < 0.05.

Low-power target
— High-power target VPP (150-180ms)

Low-power target

N170 (150-180ms)

Low-power target High-power target

B
2 . 0.4
— Low-power target ngh-power target
-2 o, 200 400 Soms
> -2
~\

High-power target

FIGURE 4 | (A) The Grand-average N170 as a function of individual power (high vs. low) and target power (high vs. low) at P8 electrode site, and (B) the Grand-
average VPP as a function of individual power (high vs. low) and target power (high vs. low) at F4 electrode site. Topographical maps for all conditions were

responded faster to detect angry expressions than low power
individuals did. At the electrophysiological level, for individual
power, high-power individuals showed larger P3 amplitudes
to angry expressions than low-power individuals did. For target
power, compared with angry expressions from low-power target,
angry expressions from high-power targets elicited larger P1,
VPP, N3, and P3 amplitudes, but induced smaller N1 and
N170 amplitudes. Moreover, the interaction effect between
individual power and target was not found in both the behavioral
and EEG results. Next, we will discuss the implications of
these findings from both behavioral and EPR measures.

Our findings enhanced our understanding of the mixed
evidence on how individual power is related to facial emotion
recognition. There has been a debate on whether individual
power facilitates or hinders emotional face recognition. A large

amount of evidence has shown some positive, negative, and
null associations between individual power and emotional
recognition accuracy (e.g., Galinsky et al., 2006; Schmid Mast
et al., 2009; Hall et al., 2014; Nissan et al., 2015). In an ERP
oddball task, we found that having more power enhanced
individuals’ sensitivity to angry expression in both the behavioral
and ERP data. In the behavioral results, high-power individuals
responded faster to detect angry expressions than low power
individuals did. In the ERP results, high-power individuals
showed larger P3 amplitudes to angry expressions than low-power
individuals did. As has been established, P3 signals the later
phase of meaning evaluation of emotional stimuli, in which
the significance of emotional information is analyzed and
evaluated more fully (Luo et al, 2010; Calvo and Beltran,
2013). In addition, P3 is also assumed to be a broad index
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of the strength of approach-avoidance motivation, as emotional
stimuli with increased significance elicit more attentional
resources and stronger approach or avoidance motivation (Lang
and Bradley, 2010). Together with the behavioral finding that
faster responses to angry expressions in high-power individuals,
we speculated that having more power could enhance individuals’
emotional evaluation and approach motivation to angry
expressions. However, how did we explain the differences
between our findings and previous findings (Galinsky et al,
2006; Nissan et al,, 2015; Uskul et al, 2016)? One possible
explanation is that our modified oddball task might increase
individuals’ motivation to complete it, as some studies indicate
that high power is usually found to enhance behavioral
performance in complex tasks (e.g., Guinote, 2007a,b, 2017;
Smith et al., 2008; Schmid et al., 2015). Besides, future studies
should focus on the effects of individual power on emotional
face recognition in different tasks.

Secondly, the effects of target power on processing angry
expressions were not confirmed in the behavioral data. However,
for the first time, the present study also provided
electrophysiological evidence that the amplitudes of the P1,
N1, N170, VPP, N3, and P3 components were modulated by
target power. As mentioned in the introduction section, the
P1, N1, N170, and VPP components are considered to reflect
the early phase of sensory and perceptual processing of
emotional stimuli, whereas N3 and P3 are considered to reflect
the later phase of emotional discrimination and evaluation
(Eimer and Holmes, 2007; Luo et al., 2010; Rellecke et al.,
2012). Thus, we inferred that target power affected angry face
processing at both the sensory processing and higher-level
cognitive processing. Specifically, relative to P1 amplitudes
elicited by angry expressions from low-power targets, larger
P1 amplitudes were elicited by angry expressions from high-
power targets, suggesting that target power could enhance
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individuals’ initial attention to angry expressions. Similarly,
the larger VPP amplitudes in processing angry expressions
from high-power targets suggested that target power could
enhance individuals’ configural processing of angry expressions.
In the later P3 stage, the larger P3 amplitudes in processing
angry expressions from high-power targets suggested that
target power could enhance individuals’ emotional evaluation
processing of angry expressions. Besides, target power decreased
the amplitudes of the N1 and N170. The reverse pattern in
the N1 component between high- and low-power targets could
be due to the fact that more attentional resources were allocated
in P1 stage of processing angry expressions, which might
hinder attention allocation in the N1 stage, as these two
components were initiated at similar time points (Fu et al,
2005). Similarly, larger VPP might interfere with the processing
of N170, thereby leading to smaller N170, as these
two components are derived from the same neural dipole
(Joyce and Rossion, 2005; Hofman et al., 2013).

Finally, several limitations of this research should be noted.
Firstly, no interactions of individual power and target power
on processing angry expression were found in both the behavioral
and ERP data, this might be due to the disadvantageous method
of power manipulations, a interpersonal interactive context
would be used to manipulate power in future studies. Secondly,
without other emotional conditions, there is reason to doubt
that the modulated effect of power (individual/target) on anger
expression processing might also be found in processing other
expressions, which would make the results less convinced. The
modulated effect of power (individual/target) on other emotional
expressions will be tested in future.

CONCLUSION

Despite these limitations, our results showed that having power
facilitates angry emotion recognition. Moreover, the present
findings provided further electrophysiological evidence that the
P3 amplitudes elicited by viewing angry faces were modulated
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