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Abstract

■ With rampant polarization in current U.S. politics, it seems as
though political partisans with opposing viewpoints are living in
parallel realities. Indeed, prior research shows that people’s
impressions/attitudes toward political candidates are intertwined
with their political affiliation. The current study investigated the
relationship between political affiliation and intersubject neural
synchrony of multivariate patterns of activity during naturalistic
viewing of a presidential debate. Before the 2016 U.S. presiden-
tial election, 20 individuals varying in political affiliation under-
went functional neuroimaging while watching the first debate
between candidates Hillary Clinton and Donald Trump. Pairs of

participants with more polarized political affiliations were higher
in neural synchrony in a system of brain regions involved in self-
referential processing when viewing the opposing candidate
speak compared with that candidate’s supporters regardless of
which extreme of the political spectrum they occupied. More-
over, pairs of political partisans matching in the candidate they
supported were higher in neural synchrony when watching the
candidate they opposed compared with the one they both sup-
ported. These findings suggest that political groups’ shared
understanding may be driven more by perceptions of outgroups
than of their own party/candidates. ■

INTRODUCTION

There are few domains in which the influence of pre-
existing allegiances on subjective perception is more evi-
dent, or more consequential, than politics. For example,
during the Nixon impeachment hearings, Nixon’s sup-
porters persevered in their positive perceptions of him
whereas those of his detractors grew increasingly negative
(Carretta & Moreland, 1982). Similarly, attitudes toward
Reagan and the Democratic candidate, Mondale, during
the 1984 U.S. presidential election not only predicted dif-
fering perceptions of each candidate’s performance dur-
ing the presidential debate but voting behavior as well
(Fazio & Williams, 1986). Moreover, the effect of political
polarization can be difficult to undo, as demonstrated by
recent work showing that exposure to opposing view-
points does little to curb the polarization of subjective per-
ceptions and, in certain cases, can exacerbate it (Bail et al.,
2018). At present, political polarization is increasing in
many countries, posing a serious threat to democracies
around the world (McCoy, Rahman, & Somer, 2018;
Somer &McCoy, 2018). With this accelerating polarization
comes an ever-widening gap in subjective perceptions of
reality between those with opposing political allegiances.
Within a neuroimaging context, one way in which

dis/similarity of subjective perceptions has been examined
is with a class of analyses known as intersubject correlation

(ISC) or neural synchrony. With ISC, similarity in the time
course of neural activity between a pair of participants or
across a group of participants can be computed within
individual voxels or as the average activity across a brain
region or system (Nastase, Gazzola, Hasson, & Keysers,
2019). Despite variation in functional neuroanatomy and
the relatively coarse spatial resolution of fMRI, there is sub-
stantial evidence to suggest that ISC in “higher-order”
cortical brain regions reflects similarity in subjective expe-
rience and perception (Nummenmaa, Lahnakoski, &
Glerean, 2018). For example, neural synchrony when
viewing naturalistic stimuli is higher among participants
when they share the same psychological perspective
(Lahnakoski et al., 2014) and the same understanding of
narrative content (Nguyen, Vanderwal, & Hasson, 2019;
Finn, Corlett, Chen, Bandettini, & Constable, 2018;
Yeshurun et al., 2017). Research using ISC analyses has
also provided evidence that we experience theworldmore
similarly to others within our social “bubble,” as demon-
strated by the finding that ISC in response to naturalistic
videos is higher among those who are closer within a
real-world social network (Hyon, Kleinbaum, & Parkinson,
2020; Parkinson, Kleinbaum, &Wheatley, 2018). However,
what about when the content being evaluated is political in
nature? Consistent with previous work showing that differ-
ent political beliefs can lead to markedly different subjec-
tive perceptions of the same political events (Schwalbe,
Cohen, & Ross, 2020; Fazio & Williams, 1986; Carretta &
Moreland, 1982), recent work using ISC has demonstratedThe Ohio State University, Columbus
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that liberal- and conservative-leaning individuals show
greater within-group neural synchrony when viewing
videos of politically charged topics (Leong, Chen, Willer,
& Zaki, 2020) or a vice-presidential debate (van Baar,
Halpern, & FeldmanHall, 2021). However, given that polit-
ical affiliation in the United States has become increasingly
about party leaders rather than the political platforms they
represent, it remains an open question as to how political
polarization may drive neural synchrony when viewing
party leaders themselves.

In contrast to past work examining neural synchrony
of single voxel or regional average time courses across par-
ticipants, we employed a more recently developed multi-
variate approach to neural synchrony. In this approach,
neural synchrony is defined as the ISC of participants’
time-point-by-time-point voxel pattern similarity matrices
within a predefined region during natural viewing of a
stimulus. Recent work using this approach has revealed
novel findings, demonstrating for instance that multivari-
ate neural synchrony within the ventromedial prefrontal
cortex (vMPFC)maps onto participants’ trajectory of affec-
tive states while viewing a television drama (Chang et al.,
2021). Other studies have shown that multivariate ISC is
larger among participants with a shared motivational state
(Rapuano, Courtney, Sargent, & Chang, 2019), suggesting
synchrony defined in this manner can reflect similarity in
perceptions of a stimulus’s self-relevance. Lastly, multivar-
iate ISC has been shown to predict social network posi-
tion, even after regressing out the effect of univariate
ISC, demonstrating that univariate and multivariate ISC
each capture distinct information regarding the alignment
of people’s subjective perceptions and experiences (Hyon
et al., 2020). Because previous work examining ISC in
response to political content has taken a univariate ISC
approach (van Baar et al., 2021; Leong et al., 2020), it
remains an open question whether politically like-minded
individuals synchronize in terms of their trajectory of psy-
chological states, as reflected in distributed patterns of
neural activity, in response to political content. As the
work cited above suggests, examining multivariate neural
synchrony in this manner has the potential to reveal
alignment across individuals in their subjective perception
that is distinct from that captured by univariate neural
synchrony.

In this study, we leveraged a functional neuroimaging
data set collected before the 2016 U.S. presidential elec-
tion in which individuals varying in their political
affiliation—and the candidate they supported—were
recruited to watch the first presidential debate while
undergoing fMRI. In contrast to previous work on neural
synchrony and political ideology that used a univariate
ISC approach, we took a multivariate approach and exam-
ined neural synchrony in terms of similarity in the trajec-
tory of neural patterns over time (Chang et al., 2021; Hyon
et al., 2020; Nastase et al., 2019; Rapuano et al., 2019). Anal-
yses were conducted within two systems of brain regions
of a priori interest: one defined according to its association

with self-referential processing because of prior work
arguing for a role for these areas in persuasion processes
(Falk & Scholz, 2018) and ascribing affective meaning to
ongoing experiences (Chang et al., 2021), and one defined
according to its association with theory of mind and men-
talizing because of prior work demonstrating differential
univariate ISC in these areas for groups with different inter-
pretations of the same content, including both fictional
narratives (Nguyen et al., 2019; Finn et al., 2018; Yeshurun
et al., 2017) and political content (van Baar et al., 2021;
Leong et al., 2020). Within these two systems, we tested
whether neural synchrony in terms of trajectory of multi-
variate patterns was associated with either pairwise similar-
ity in political affiliation or pairwise extremity (i.e., mean
scores) in political affiliation during viewing of a presiden-
tial debate, and whether neural synchrony itself predicted
the candidate participants intended to vote for.

METHODS

Participants

Twenty participants (5 women; median age = 23 years;
range: 22–30 years) with normal or corrected-to-normal
visual acuity were scanned during the 9 days leading up
to the 2016 U.S. presidential election including the day of
the election itself (October 31 through November 8, 2016).
Efforts were made to recruit participants varying in political
affiliation and what candidate they supported. However, the
sample was a convenience sample in the sense that all partic-
ipants were recruited from the university community. The
final sample size was constrained by the short window
between the first presidential debate and the election in
which to prepare study materials, recruit participants, and
schedule them. All participants gave informed consent in
accordance with the guidelines set by the Office of Respon-
sible Research Practices at The Ohio State University.

Stimuli

Stimuli consisted of three segments of the first presiden-
tial debate (durations = 11 min 45 sec, 10 min 30 sec, and
13 min 10 sec), which took place on September 26, 2016,
and was moderated by Lester Holt of NBC. The debate was
between the Democratic candidate Hillary Clinton and the
Republican candidate Donald Trump. To distinguish
between responses to each individual candidate, the
debate segments were edited so that only one candidate
at a time was visible in the frame (i.e., the one who was
speaking at that point). For example, much of the debate
was televised with shots of the two candidates side by side.
For shots such as these, the videos were edited so that the
frame was zoomed in on only the candidate speaking.
Each segment of the debate was preceded and followed
by a product advertisement that was either 30 or 60 sec
in duration. The advertisements were preceded and
followed by 30–32.5 sec of a yellow fixation cross against
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a black background. All stimuli were presented using
PsychoPy2 (Peirce, 2007, 2009).

Debate Coding

The first and third authors coded every 2.5-sec unit (i.e.,
every repetition time [TR]) of the debate segments
according to the following categories: Hillary Clinton
speaking uninterrupted, Donald Trump speaking uninter-
rupted, Lester Holt speaking uninterrupted, and Hillary
Clinton and Donald Trump speaking over one another.
This coding scheme allowed us to examine neural
synchrony across the entire debate (inclusive of all four
categories) and at those time points during which each
candidate was speaking uninterrupted.

Procedure

Participants were instructed simply to pay attention to the
debate as they normally would. Participants listened to
audio via a pair of MRI-compatible headphones. After
scanning, participants completed a brief survey. The first
four survey items assessed the strength of participants’
political identity. Participants answered the following
four questions on a scale from 1 (Weakly) to 7 (Strongly):
“How strongly do you identify as a [Democrat/ liberal/
Republican/conservative]?” The next four survey items
assessed attitudes toward the two major party candidates.
Participants answered the following four questions on a
scale from 1 (Very Negative) to 7 (Very Positive): “What
are your feelings towards [Donald Trump/Hillary Clinton]
as a [candidate/person]?” Because of high correlations
between these items and high internal consistency

reliability, these eight items were combined into a single
composite measure of political affiliation (α = .95;
Figure 1, top left).

Participants’ voting intentions were assessed in a free-
response format. In response to the question, “Who will
you be voting for in the upcoming presidential election?”,
10 participants reported they would be voting for Hillary
Clinton, nine participants reported they would be voting
for Donald Trump, and one participant reported they
would be voting for Evan McMullin. The last set of ques-
tions assessed the extent to which participants agreedwith
each candidate’s arguments during each segment of the
debate, their perceptions of how well each candidate
performed during each segment of the debate, and their
perception of who won the debate overall. Participants
answered the following six questions on a scale from 1
(Weakly) to 7 (Strongly): “How strongly did you agree
with [Trump’s/Clinton’s] arguments in the [first/second/
third] segment of the debate?” Participants answered the
following six questions on a scale from 1 (Very Poorly) to 7
(Very Well): “Howwell do you think [Trump/Clinton] per-
formed in the [first/second/third] segment of the debate?”
Lastly, participants answered the following question on a
scale from 1 (Definitely Clinton) to 7 (Definitely Trump):
“Overall, who do you think won the debate?” Questions
referring to each segment of the debate were combined,
resulting in one measure of agreement with each candi-
date’s arguments during the debate (agreement with
Clinton’s arguments: α = .96; agreement with Trump’s
arguments: α = .94) and one measure of how well each
candidate performed during the debate (perception of
Clinton’s performance: α = .90; perception of Trump’s
performance: α = .92).

Figure 1. Schematic illustrating the analyses relating similarity/extremity in political affiliation to intersubject similarity in the time course of
multivariate brain patterns during naturalistic viewing of a presidential debate. The left side of the figure depicts two methods for modeling the effect
of political affiliation. The difference model of political affiliation tests whether like-minded individuals will be similar to one another, irrespective of
where they fall on the political spectrum. The mean model by contrast tests for whether only one end of the political spectrum will be high in neural
synchrony whereas the other will not. The right side of the figure depicts the two systems of brain regions used in the analyses (i.e., self-referential
and theory-of-mind), each defined using Neurosynth (Yarkoni et al., 2011). Pairwise neural synchrony within these two brain systems was computed
for the full debate video, periods where Clinton was speaking and periods where Trump was speaking.
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Image Acquisition

Magnetic resonance imaging was conducted with a
Siemens Prisma 3 Tesla scanner using a 32-channel phased
array coil. Structural images were acquired using a
T1-weighted magnetization prepared rapid gradient echo
protocol (176 sagittal slices; TR: 2300 msec; echo time:
2.3 msec; flip angle: 12°; 1-mm isotropic voxels). Func-
tional images were acquired using a T2*-weighted echo
planar sequence (TR: 2500msec; 45 axial slices, echo time:
28 msec; flip angle: 76°; 3-mm isotropic voxels). Each par-
ticipant watched the advertisements and debate segments
across three functional runs, which consisted of 342, 312,
and 377 whole-brain volumes.

Image Preprocessing

Preprocessing was conducted using SPM12 (Wellcome
Department of Cognitive Neurology) in conjunction with
a suite of in-house tools for preprocessing and analysis
(SPM12w; https://github.com/wagner-lab/spm12w). First,
images were corrected for differences in acquisition time
between slices and then realigned within and across
runs via a rigid body transformation to correct for head
movement. Images were unwarped to reduce residual
movement-related image distortions not corrected for by
realignment and then normalized into a standard stereo-
taxic space (3-mm isotropic voxels) based on the SPM12
EPI template that conforms to the ICBM 152 brain tem-
plate space (Montreal Neurological Institute). Normalized
images were spatially smoothed (6-mm FWHM) using a
Gaussian kernel to increase the signal-to-noise ratio.
Volumes were inspected for scanner- and motion-related
artifacts based on an examination of the realignment
parameters and temporal signal-to-noise ratio for each
run in each participant.

ROI Selection

Analyses were conducted in two systems of brain regions
(Figure 1, top right), which were defined independently of
our own data using reverse-inference maps generated by
Neurosynth (Yarkoni, Poldrack, Nichols, Van Essen, &
Wager, 2011). The first system of ROIs was defined
according to meta-analytic association with the term “self-
referential,” and the second system of ROIs was defined
according to meta-analytic association with the term “the-
orymind.” Reverse-inferencemaps were downloaded from
Neurosynth, resampled to the dimensions of the current
data set, and binarized. Two additional steps were taken
in defining the ROIs: Only clusters with 40 or more voxels
were retained, and each ROI was further restricted to cor-
tical regions by multiplying the Neurosynth-defined masks
by a mask defined using the Harvard–Oxford probabilistic
atlas of human cortical brain areas (Desikan et al., 2006).
The final “self-referential” system of ROIs consisted of
843 voxels within the medial prefrontal cortex (MPFC),

posterior cingulate cortex (PCC), precuneus (PC), TPJ
bilaterally, left superior temporal sulcus (STS), and the left
temporal pole. The final “theory of mind” system of ROIs
consisted of 3,139 voxels within the MPFC, PCC, PC, lateral
pFC bilaterally, temporal poles bilaterally, STS bilaterally,
and the TPJ bilaterally. Although the two systems of ROIs
were defined using different key terms, previous work has
demonstrated that there is some overlap in the brain
regions involved in self-referential cognition and those
involved in thinking about others (Denny, Kober, Wager,
& Ochsner, 2012; Wagner, Haxby, & Heatherton, 2012;
Jenkins & Mitchell, 2011; Saxe, Moran, Scholz, & Gabrieli,
2006). Consistent with these findings, there was some
overlap between the “self-referential” and “theory of
mind” masks (348 voxels), primarily in the MPFC.

Neural Synchrony of Multivariate Patterns
of Activity

All analyses described below were conducted using the
PyMVPA toolbox (Hanke et al., 2009) within JupyterLab
(Kluyver et al., 2016). For each participant, the prepro-
cessed time-series data were concatenated across all three
fMRI runs, adjusted for covariates of no interest (six
motion parameters; first-, second-, and third-order poly-
nomial trends to account for scanner drift; within-run
means and global mean), and shifted backward in time
by two TRs (i.e., 5 sec) to account for the time to peak
of the hemodynamic response function (Miezin, Maccotta,
Ollinger, Petersen, & Buckner, 2000). Each participant’s
trajectory of multivariate neural patterns over time was
derived by calculating the pairwise Pearson correlations
between the multivoxel response patterns for every pair
of time points (Chang et al., 2021; Hyon et al., 2020;
Nastase et al., 2019; Rapuano et al., 2019). Intersubject
similarity in trajectory of multivariate neural patterns over
time was calculated by vectorizing the lower triangular of
the time-point-by-time-point pattern correlationmatrix for
each participant and computing the pairwise Pearson cor-
relation between these vectors for every pair of partici-
pants (190 dyads). The pairwise Pearson correlation values
were then Fisher’s r-to-z transformed. Consistent with
previous work examining intersubject neural synchrony
in this manner (Hyon et al., 2020), outliers were defined
as values more than 1.5 interquartile ranges (IQRs) below
the first quartile or above the third quartile. Similarity
values that were disproportionately high or low were
recoded to a value equal to the 75th percentile plus 1.5
times the IQR or the 25th percentile minus 1.5 times the
IQR, respectively, to ensure that any significant effects
were not unduly influenced by a small number of unusu-
ally high or low synchrony values.1 Similarity values were
then normalized using Scikit-learn’s RobustScaler function
(Pedregosa et al., 2011). Intersubject similarity of multivar-
iate neural patterns over time was computed within both
the “self-referential” and “theory of mind” ROIs across the
entirety of the debate as well as across only those time
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points during which each candidate was speaking uninter-
rupted (Figure 1, bottom right), allowing us to explore
whether pairwise neural synchrony within a group varying
in political affiliation was constant across the entire debate
or driven by viewing of one or the other candidate.
Pearson correlations were computed to investigate

whether political affiliation was significantly associated with
intersubject similarity of multivariate neural patterns over
time within regions involved in self-referential processing
and theory of mind during viewing of a political debate.
To test for different possible relationships between political
affiliation and neural synchrony, we modeled political
affiliation in two ways. The first model captured pairwise
dissimilarity in political affiliation by computing the abso-
lute difference between two participants’ political affiliation
scores. The second model, which falls under the umbrella
of “Anna Karenina” models (Finn et al., 2020), captured
pairwise extremity in political affiliation by computing the
mean of two participants’ political affiliation scores. Its
primary distinction from the more common dissimilarity
model is that it is sensitive to which end of the political
spectrum each pair of participants trended toward. This
allowed us to test whether only one end of the political
spectrum was synchronous at a given time relative to the
other, rather than predicting that thosewith similar political
affiliation scores would be high in neural synchrony regard-
less of which end of the spectrum they were on.
To test whether similarity in political affiliation was

associated with neural synchrony, we computed the
Pearson correlation between the political affiliation inter-
subject matrix (modeled as absolute difference or mean,
see above) and either multivariate synchrony during the
entire debate or differences in multivariate synchrony
for each candidate separately (i.e., synchrony during
Clinton− synchrony during Trump). Because of the non-
independent nature of the data (i.e., each participant is
represented in multiple pairs), p values were calculated
by testing each Pearson correlation against a null distri-
bution of correlation coefficients generated through
permutation testing (equivalent to a Mantel test). Specif-
ically, the null distribution of correlation coefficients was
created by permuting the rows and columns of the
neural intersubject matrix in such a way that the non-
independence is preserved and then computing the
Pearson correlation 10,000 times. To account for the
multiple models being tested within each ROI, false dis-
covery rate (FDR) correction (Benjamini & Hochberg,
1995) was applied. To ensure that results were driven
by responses to political content specifically, we addi-
tionally conducted control analyses to determine
whether political affiliation scores were associated with
neural synchrony of multivariate patterns of activity
during viewing of the nonpolitical advertisements shown
before and after each clip of the debate.
A number of follow-up analyses were conducted to fur-

ther clarify the nature of any associations between political
affiliation and multivariate neural synchrony. First, to test

whether multivariate neural synchrony captured informa-
tion distinct from that contributed by univariate neural
synchrony, both were entered as predictors of pairs’
political affiliation scores using ordinary least squares mul-
tiple regression. Consistent with the recommendations of
Nastase et al. (2019), time series data were z scored voxel-
wise before calculating univariate ISC. Significance of
regression coefficients was determined using the same
permutation testing procedure described above.

Second, because calculating multivariate neural syn-
chrony involves abstracting away from the actual spatial
patterns of neural activity (i.e., what is compared is the
representational similarity structure of all time points, a
second-order isomorphism), it is theoretically possible
that two participants could be similar in the time course
of their trajectory of changes in psychological states while
in fact experiencing completely different psychological
states. To examine this possibility, we calculated similarity
in the spatial pattern of neural activity at each time point
across pairs of participants and then took the mean spatial
similarity across all time points. A significant correlation
between pairwise spatial similarity and multivariate neural
synchrony was taken as evidence that multivariate neural
synchrony was reflecting not just temporal similarity in
pairs’ trajectory of psychological states but similarity in
the psychological states themselves.

Third, to examine whether the association between
multivariate neural synchrony and political information
relied solely on broad spatial patterns or if there were also
more localized, fine-grained patterns of neural activity
contributing to the overall effect, we implemented two
additional analyses to examine this possibility: first, by
repeating the analyses separately within each contiguous
region comprising one of the a priori masks and, second,
by conducting three-voxel radius spherical searchlight
analyses across all voxels included within one of the inde-
pendently defined functionally related systems of brain
regions (see above). FDR correction was applied across all
voxels included in a searchlight analysis.

Fourth, logistic regression analyses were conducted to
determine whether neural synchrony of multivariate pat-
terns of activity predicted behavioral intentions, that is,
which candidate a participant intended to vote for in the
upcoming election. For this analysis, one participant was
excluded as they reported intending to vote for neither
of the two major party candidates. The 36 pairs of Trump
voters were coded as 0, and the 45 pairs of Clinton voters
were coded as 1. Statistical significance of the logistic
regressions was determined using the same permutation-
testing procedure described above.

Finally, because the analytical approach taken in the cur-
rent study was different from those taken in other recent
work in political neuroscience (van Baar et al., 2021; Leong
et al., 2020), comparable analyses were conducted on our
data to determine whether any diverging results were sim-
ply because of these differences in analytical approach.
Within the two systems of brain regions examined (“self-
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referential” and “theory of mind”), two different voxel-wise
univariate ISC analyses were conducted across the full
debate. First, at every voxel, pairwise univariate ISC was cal-
culated (i.e., the Pearson correlation between a pair’s time
course of neural activity at that voxel), which was in turn cor-
related with pairwise dissimilarity in political affiliation scores
with p values derived through permutation testing. Second,
we tested whether within-group univariate neural synchrony
was significantly greater than between-groups univariate
neural synchrony, with groups being defined according to
the candidate a participant intended to vote for. For every
participant (excluding one who intended to vote for neither
Clinton nor Trump) at every voxel, the time course of neural
activity was correlated with the average time course of neural
activity for the remaining members of their group (within-
group neural synchrony) and with the average time course
of neural activity for the other group (between-groups
neural synchrony). Then, between-groups neural synchrony
was subtracted from within-group neural synchrony. Group-
level significance was determined by conducting one-sample
t tests of within- versus between-groups neural synchrony
against zero at every voxel and then comparing these
t values to a null distributions of t values. Null distributions
of t values were derived by randomly flipping the sign of a
random subset of participants’ maps of within- versus
between-groups neural synchrony and then recomputing
the t statistic 10,000 times. The p value corresponding to
a true t value was the proportion of null t values exceeding
the true one. For both analyses, FDR correction was applied
across the permuted p values for all voxels.

RESULTS

Political Affiliation and Perceptions of
Debate Performance

Consistent with previous work (Fazio & Williams, 1986),
participants’ political affiliation was significantly associated
with their perceptions of how well they thought each can-
didate performed during the presidential debate. The

more conservative a participant’s political affiliation, the
more likely they were to perceive Clinton’s performance
as weak (r = −.78, p < .001), Trump’s performance as
strong (r = .81, p < .001), and the more likely they were
to believe that Trump had won the debate (r = .89, p <
.001). Political affiliation was also significantly associated
with how strongly participants agreed with each candi-
date’s arguments during the debate: Participants with
more conservative political affiliation tended to agree
with Clinton less strongly (r=−.86, p< .001) and to agree
with Trump more strongly (r = .88, p < .001). These
findings indicate that participants on different ends of
the political spectrumhad qualitatively different subjective
perceptions of the same political debate.

Multivariate Neural Synchrony Is Greater among
Political Partisans Who Oppose a Candidate
Relative to that Candidate’s Supporters

Given that participants’ political affiliation was strongly
associated with polarized perceptions of the candidates’
debate performance, we next tested whether pairwise
neural synchrony of multivariate patterns during viewing
of the presidential debate was modulated by political affil-
iation. For this analysis, four separate models (two models
of political affiliation: difference andmean, and neural syn-
chrony across the full debate vs. the difference in neural
synchrony between the two candidates, i.e., synchrony
during Clinton − synchrony during Trump; see Methods
section) were constructed for each set of brain regions
(i.e., self-referential and theory of mind) in which the asso-
ciation between political affiliation and pairwise neural
synchrony of multivariate patterns of activity was tested.
The results of these analyses demonstrated that neural
synchrony in the self-referential system of brain regions
was positively associated with extremity of political affilia-
tion (i.e., the mean model) such that pairs who opposed
the candidate speaking were higher in multivariate ISC
relative to that candidate’s supporters (Figure 2). In other

Figure 2. Correlation matrices
consisting of all 190 pairs of
participants with participants
ordered from most liberal to
most conservative moving left
to right/top to bottom. The
leftmost matrix depicts pairwise
mean political affiliation scores.
The other two matrices depict
standardized pairwise neural
synchrony of multivariate
patterns of activity within the
self-referential system of brain
regions during viewing of
Clinton speaking (middle) and
Trump speaking (right). During
periods of the debate when
Clinton was speaking, there was relatively more neural synchrony among more conservative pairs of viewers (i.e., brighter colors toward the bottom
right) whereas the opposite was true during periods when Trump was speaking (i.e., brighter colors toward the top left).
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words, the effect of political affiliation on neural synchrony
was not constant across the entire debate nor across the
entire political spectrum at any given time: Pairs of partic-
ipants were higher in multivariate neural synchrony when
viewing the opposing candidate speak compared with
pairs of participants who supported that candidate. Specif-
ically, mean political affiliation scores were associated with
the difference inmultivariate neural synchronywhen view-
ing Clinton versus Trump speaking uninterrupted (r =
.40, permuted p= .006). To better understand this associ-
ation, we also computed multivariate neural synchrony
during viewing of each candidate individually. This
showed that pairs of participants with more liberal mean
political affiliation scores tended to have greater neural
synchrony than pairs with more conservative mean scores
during periods where Trump was speaking (Figure 2; r =
.22, permuted p= .17), whereas pairs of participants with
more conservative mean political affiliation scores tended
to have greater neural synchrony during periods where
Clinton was speaking (Figure 2; r = .25, permuted p =
.14). Moreover, this effect was specific to the self-
referential system of brain regions as none of the models
tested within the theory of mind system of brain regions
were significant after correction for multiple comparisons
(see Tables 1 and 2 for the full results of all models tested
within both systems of brain regions).
To examine the specificity of these finding to multivar-

iate neural synchrony, we additionally tested for effects of
political affiliation on univariate ISC. This analysis revealed

that there were no significant associations between univar-
iate neural synchrony, and political affiliation all permuted
ps > .39, all FDR-corrected p values > .76. Furthermore,
multivariate neural synchrony explained unique variance
inmean conservative political affiliation when entered into
a multiple regression with differences in univariate neural
synchrony when viewing Clinton versus Trump (multi-
variate ISC: b = 0.67, SE = 0.11, permuted p = .005; uni-
variate ISC: b = −0.19, SE = 0.10, permuted p = .26).
These results indicate that the alignment observed across
participants depended upon similarity in their trajectory of
psychological states, as reflected in distributed patterns of
neural activity in the self-referential brain system, and not
on similarity in their time course of average activation in
these regions.

Multivariate Neural Synchrony’s Association with
Political Affiliation Is Specific to Political Content
and Reflects Similarity in Multivariate Encoding

To ensure that these findings reported above were specific
to political content, we additionally examined the effect of
political affiliation on neural synchrony of multivariate pat-
terns of activity during viewing of nonpolitical content
(i.e., product advertisements). Across both models of
political affiliation in both the self-referential and theory-
of-mind systems of brain regions, we found no association
between political affiliation and multivariate neural

Table 1. Results of Models Testing the Association between Political Affiliation and Neural Synchrony of Multivariate Patterns of
Activity within the Self-referential System of Brain Regions

Debate “Cut” Model Type
Pearson

Correlation
Permuted
p Value

FDR-corrected
p Value

Full Difference −0.02 .84 .95

Full Mean 0.01 .95 .95

Clinton − Trump Difference 0.05 .55 .95

Clinton − Trump Mean 0.40 .005 .02

The political affiliation variable was coded such that higher values reflect more conservative political affiliation for the mean model.

Table 2. Results of Models Testing the Association between Political Affiliation and Neural Synchrony of Multivariate Patterns of
Activity within the Theory-of-mind System of Brain Regions

Debate “Cut” Model Type
Pearson

Correlation
Permuted
p Value

FDR-corrected
p Value

Full Difference −0.01 .94 .94

Full Mean 0.03 .88 .94

Clinton − Trump Difference 0.04 .63 .94

Clinton − Trump Mean 0.28 .10 .40

The political affiliation variable was coded such that higher values reflect more conservative political affiliation for the mean model.
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synchrony during viewing of nonpolitical content (all per-
muted ps > .56).

As multivariate neural synchrony involves abstracting
away from the actual spatial pattern of neural activity at
each time point, it is theoretically possible that two indi-
viduals could be aligned in the time course of transitions
between psychological states while in fact experiencing
entirely different psychological states from one another
throughout their perception of the stimulus. To investi-
gate this possibility, we tested whether multivariate neural
synchrony was associated with average spatial similarity
between pairs of participants across all time points exam-
ined. Average pairwise spatial similarity was strongly corre-
lated with multivariate neural synchrony during viewing of
Clinton (r = .73, permuted p < .001) and during viewing
of Trump (r= .57, permuted p< .001). These results sug-
gest that multivariate neural synchrony in this study
reflected not only similarity in the trajectory of psycholog-
ical states that pairs of participants transitioned through
during the stimulus, but similarity in the psychological
states themselves. Differences in pairwise average spatial
similarity (i.e., Clinton − Trump) were not, however, sig-
nificantly associated withmean political affiliation (r= .10,
permuted p = .38).

Multivariate Neural Synchrony in Response to
Political Party Leaders Is Driven Primarily by
the MPFC

To examine whether the same pattern of results described
above was reflected in more localized, fine-grained
patterns of neural activity in any of the areas comprising
the self-referential system of brain regions, we examined
the association between the difference in multivariate
neural synchrony during each presidential candidate and
mean political affiliation within each individual region of
the self-referential mask. The full results of this analysis
are included in Table 3. The anteromedial prefrontal
cortex/vMPFC (AMPFC/vMPFC) was the only area compris-
ing the self-referential system of brain regions in which
multivariate neural synchrony was significantly associated
with mean political affiliation. Consistent with results
across the entire system of brain regions, we observed a
difference in multivariate neural synchrony in the
AMPFC/vMPFC when viewing Clinton versus Trump
speaking (r = .28, permuted p = .02). Moreover, this dif-
ference in multivariate neural synchrony in the AMPFC/
vMPFC explained unique variance in mean political affilia-
tion when entered into a multiple regression with univar-
iate neural synchrony (multivariate ISC: b = 0.41, SE =
0.10, permuted p = .02; univariate ISC: b = −0.01, SE =
0.10, permuted p = .94).

To investigate whether even finer-grained localized pat-
terns of neural activity exhibited the same pattern of
results, a three-voxel radius spherical searchlight analysis
was conducted centered at all the voxels contained within

the self-referential system of brain regions. Consistent
with the results reported in the previous paragraph, the
strongest associations between mean political affiliation
scores and the difference in synchrony across the two can-
didates (i.e., synchrony during Clinton− synchrony during
Trump) were located in the AMPFC/vMPFC (see Figure 3;
peak voxel: r = .29, permuted p = .02, MNI coordinates:
x = 9, y = 48, z = 3). However, it should be noted that
no searchlight results were significant after applying FDR
correction across all voxels included in the analysis (all per-
muted ps > .007, all FDR-corrected ps > .47).

Multivariate Neural Synchrony Is Greater When
Political Partisans View the Candidate They
Oppose Relative to the One They Support

The findings reported above demonstrate that multivari-
ate neural synchrony during viewing of a presidential
candidate is greatest among pairs with more strongly
opposing political affiliations relative to pairs with political
affiliations in line with that candidate. These results raise
the question of whether multivariate neural synchrony is
greater for like-minded pairs when viewing the candidate
they oppose relative to when watching the candidate they
support. To answer this question, we examined only pairs
that were matching in the candidate they intended to vote
for (45 pairs of Clinton supporters, 36 pairs of Trump
supporters). For each pair, multivariate neural synchrony
during viewing of the candidate they supported was sub-
tracted frommultivariate neural synchrony during viewing

Table 3. Association between Political Affiliation and Neural
Synchrony of Multivariate Patterns of Activity within the
Separate Regions Comprising the Self-referential System

Debate “Cut” Brain Region
Pearson

Correlation
Permuted
p Value

Clinton − Trump AMPFC/vMPFC .28 .02

Clinton − Trump DMPFC .10 .48

Clinton − Trump lSTS −.03 .82

Clinton − Trump lTP .09 .44

Clinton − Trump lTPJ .12 .25

Clinton − Trump PCC .01 .92

Clinton − Trump PC/PCC .06 .61

Clinton − Trump rTPJ −.14 .10

All correlations included in table are with mean political affiliation
coded such that higher values reflect more conservative political affili-
ation. See Figure 3/Figure 4 for surface rendering of brain regions
included in this table. AMPFC/vMPFC = anteromedial prefrontal
cortex/ventromedial prefrontal cortex; DMPFC = dorsomedial prefron-
tal cortex; lSTS = left superior temporal sulcus; lTP = left temporal
pole; lTPJ = left temporoparietal junction; PCC = posterior cingulate
cortex; PC/PCC = precuneus/posterior cingulate cortex; rTPJ = right
temporoparietal junction.
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of the candidate they opposed. Political affiliation scores
were coded such that higher scores reflected greater political
polarization in the direction of the candidate a pair supported
(i.e., higher scores reflected more liberal mean political
affiliations for pairs of Clinton supporters and more
conservative mean political affiliations for pairs of Trump
supporters). Results indicated that more politically polarized
pairs were higher in neural synchrony when watching
the candidate they both opposed compared with when
watching the candidate they both supported (r = .52,
permuted p = .02). Furthermore, the difference in multi-
variate neural synchrony between viewing the opposed
versus supported candidate explained unique variance
in political polarization when entered into a multiple
regression with the difference in univariate neural
synchrony between viewing the opposed versus supported
candidate (multivariate ISC: b = 11.73, SE = 2.11,
permuted p = .02; univariate ISC: b = −0.60, SE = 0.42,
permuted p= .66).
Next, this analysis was repeated within every contiguous

region making up the self-referential system of brain
regions to determinewhethermore localized, fine-grained
patterns of activity contributed to the pattern of results
observed (see Table 4 for full results). Of the eight brain
regions composing the self-referential system of brain
regions, only the dorsomedial prefrontal cortex (DMPFC)

showed a clear difference between viewing of the
opposing candidate relative to the one a pair supported:
r = .44, permuted p = .02. Moreover, multivariate neural
synchrony in this region was predictive of political polari-
zation beyond any shared variance with univariate neural
synchrony (multivariate ISC: b = 16.67, SE = 3.54,
permuted p = .02; univariate ISC: b = −1.10, SE = 0.42,
permuted p = .47)

Finally, a three-voxel radius spherical searchlight analy-
sis was conducted to determine whether the same pattern
of results was reflected in even more localized, finer-
grained patterns of neural activity. The results of the
searchlight analysis were consistent with the continuous-
region analyses reported above in that the strongest
associations between political polarization and greater
within-group multivariate neural synchrony during the
opposing versus supported candidate were observed
within the DMPFC and the precuneus (PC)/posterior
cingulate cortex (PCC; see Figure 4; peak voxel: r = .47,
permuted p = .005, MNI coordinates: x = −9, y = 48,
z = 39). However, it should be noted that no searchlight
results were significant after applying FDR correction
across all voxels included in the analysis (all permuted
ps > .001, all FDR-corrected ps > .18).

Table 4. Associations between Political Polarization and Neural
Synchrony of Multivariate Patterns of Activity during Viewing of
the Opposing Candidate Relative to the Supported Candidate
within the Separate Regions Comprising the Self-referential
System

Brain Region Pearson Correlation Permuted p Value

AMPFC/vMPFC .29 .16

DMPFC .44 .02

lSTS .16 .93

lTP .23 .32

lTPJ .08 .30

PCC .26 .20

PC/PCC .22 .06

rTPJ .05 .38

Only pairs matching in the candidate they supported were included in
this analysis. Multivariate neural synchrony during viewing of the candi-
date a pair supported was subtracted from neural synchrony during
viewing of the opposing candidate. The relative difference in multivar-
iate neural synchrony was then correlated with political polarization
scores (i.e., Clinton supporters were coded such that higher scores
reflected more liberal mean political affiliation scores; Trump sup-
porters were coded such that higher scores reflected more conservative
mean political affiliation scores). See Figure 3/Figure 4 for surface
rendering of brain regions included in this table. AMPFC/vMPFC = ante-
romedial prefrontal cortex/ventromedial prefrontal cortex; DMPFC =
dorsomedial prefrontal cortex; lSTS = left superior temporal sulcus;
lTP = left temporal pole; lTPJ = left temporoparietal junction; PCC =
posterior cingulate cortex; PC/PCC = precuneus/posterior cingulate
cortex; rTPJ = right temporoparietal junction.

Figure 3. Results of searchlight analysis examining the association
between mean political polarization and the difference in multivariate
neural synchrony across the two candidates (i.e., neural synchrony
during Clinton − neural synchrony during Trump). Image depicts
unthresholded results within the self-referential mask. The strongest
associations (seen in red) emerged in the AMPFC/vMPFC. However,
these correlations were not statistically significant after correction for
multiple comparisons for all voxels in the mask (all permuted ps >
.007, all FDR-corrected ps > .47). AMPFC/vMPFC = anteromedial
prefrontal cortex/ventromedial prefrontal cortex; DMPFC =
dorsomedial prefrontal cortex. lSTS = left superior temporal sulcus;
lTP = left temporal pole; lTPJ = left temporoparietal junction; PCC =
posterior cingulate cortex; PC/PCC = precuneus/posterior cingulate
cortex; rTPJ = right temporoparietal junction.
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Multivariate Neural Synchrony Predicts
Voting Intentions

A set of separate analyses were conducted to determine
whether participants’ behavioral intentions (i.e., which
candidate they intended to vote for in the upcoming
election) could be significantly predicted by the difference
in neural synchrony of multivariate patterns of activity dur-
ing viewing of each candidate. For this analysis, 36 pairs of
participants intending to vote for Trump were coded as 0
and 45 pairs of participants intending to vote for Clinton
were coded as 1. A logistic regression analysis showed that
neural synchronywithin the self-referential systemof brain
regions when viewing viewing Clinton versus Trump
speak (i.e., synchrony during Clinton− synchrony during
Trump) predicted voting intentions (b=−1.51, SE=0.43,
p = .03; overall accuracy = .69, correctly classified future
Clinton voters = 35/45, correctly classified future Trump
voters = 21/36). These analyses provide converging evi-
dence that the tendency toward greater neural synchrony
when viewing the opposing candidate relative to those
who support that candidate (Figure 5) spans both ends
of the political spectrum, and they demonstrate that the
difference in neural synchrony during viewing of each
major party candidate predicts behavioral intentions to

vote for a particular candidate in an upcoming presiden-
tial election.

Comparison with Past Research

Finally, because the analytical approach taken in the cur-
rent study differs from those of other recent studies in
political neuroscience which examined voxel-wise univar-
iate neural synchrony (van Baar et al., 2021; Leong et al.,
2020), and because the pattern of results differs as well, we
conducted analyses comparable to these other recent
studies to determine whether the differing pattern of
results was because of the distinct analytical choices made
or rather differences in the stimuli chosen. At every voxel
contained within the self-referential and theory-of-mind
systems of brain regions, univariate neural synchrony
across the full debate was calculated as well as within-
versus between-groups neural synchrony across the full
debate (see Methods section). There were no voxels at
which univariate neural synchrony across the full debate
was significantly associated with absolute difference in
political affiliation in the self-referential system of brain
regions (all FDR-corrected ps> .59) or theory-of-mind sys-
tem of brain regions (all FDR-corrected ps > .67), nor
were there any voxels for which within-group neural
synchrony was significantly greater than between-groups
neural synchrony across the full debate in the self-
referential system of brain regions (all FDR-corrected

Figure 4. Results of searchlight analysis testing for locations where
multivariate neural synchrony was greater during viewing of the
opposing candidate relative to the supported candidate among more
politically polarized pairs matching in the candidate they supported.
Image depicts unthresholded results within the self-referential mask.
The strongest associations (seen in red) emerged in the DMPFC
and PC/PCC. However, none of these correlations were statistically
significant after correction for multiple comparisons for all voxels
in the mask (all permuted ps > .001, all FDR-corrected ps > .18).
AMPFC/vMPFC = anteromedial prefrontal cortex/ventromedial prefrontal
cortex; DMPFC = dorsomedial prefrontal cortex; lSTS = left superior
temporal sulcus; lTP = left temporal pole; lTPJ = left temporoparietal
junction; PCC = posterior cingulate cortex; PC/PCC = precuneus/
posterior cingulate cortex; rTPJ = right temporoparietal junction.

Figure 5. Raincloud plot (Allen, Poggiali, Whitaker, Marshall, & Kievit,
2019) depicting the distribution of standardized pairwise neural
synchrony values within the self-referential system of brain regions for
pairs of future Clinton voters and pairs of future Trump voters during
viewing of each candidate speaking. In each case, neural synchrony
tended to be highest among pairs of participants who opposed that
candidate.
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ps > .43) or theory-of-mind system of brain regions (all
FDR-corrected ps > .74).

DISCUSSION

This study used fMRI to determine whether the differ-
ences in subjective perception that emerge along party
lines during a political debate (Schwalbe et al., 2020; Fazio
&Williams, 1986) would be reflected in differences in mul-
tivariate neural synchrony. Our results demonstrate that
neural synchrony of multivariate patterns of activity in
brain regions involved in self-referential processing during
viewing of a presidential debate are associated with the
extremity and direction of participants’ political affiliation.
That is, pairs of participants tend to be higher in neural
synchrony during viewing of an opposing candidate rela-
tive to those who support that candidate and lower in
neural synchrony during viewing of a preferred candidate
relative to those who oppose that candidate. Put even
more concretely, participant pairs with more conservative
political affiliation were higher in neural synchrony when
watching Clinton speak compared with more liberal pairs,
whereas the converse was true when watching Trump
speak. Moreover, we found that this association was
specific to political content (i.e., a presidential debate)
as this association did not obtain for nonpolitical content
(i.e., product advertisements). Follow-up analyses clarified
the effect, demonstrating that it depended on the
trajectory of multivariate patterns of activity rather than
the time course of average activation (i.e., univariate neu-
ral synchrony), and supporting the claim that multivariate
neural synchrony reflects alignment in the trajectory of
psychological states by showing that it was strongly associ-
ated with spatial similarity of neural patterns of activity
across participants. Furthermore, results indicated that in
addition to multivariate neural synchrony being higher
among pairs of participants who opposed a candidate
relative to that candidate’s supporters, multivariate neural
synchrony was also greater among like-minded political
partisans when they watched the candidate they both
opposed relative to the one they both supported. Finally,
the difference in the difference in neural synchrony during
viewing of each major party candidate was found to be
associated with participants’ voting intentions.
Recent work has demonstrated that neural synchrony

is a useful tool for capturing individuals’ alignment of
subjective perceptions and interpretations of events
(Nummenmaa et al., 2018; Yeshurun et al., 2017). Within
the realm of political differences, recent work suggests
that neural synchrony can distinguish between individuals
with different political leanings during viewing of politi-
cally polarizing content (van Baar et al., 2021; Leong
et al., 2020). Using semantic content analyses, Leong
et al. (2020) demonstrated that the magnitude of the
divergence in the neural time course between conserva-
tives and liberals was greatest during news clips that used
risk-related and moral-emotional language. Van Baar et al.

(2021), on the other hand, showed that neural synchrony
during politically polarizing content was greatest among
individuals high in intolerance of uncertainty. Whereas
both these recent studies highlight instances in which
neural synchrony is greater among politically like-minded
individuals across the political spectrum, the current study
revealed a different pattern of results. In line with other
work showing asymmetries in neural synchrony in nonpo-
litical domains (e.g., Finn et al., 2018, 2020), we found that
viewing of highly polarizing political party leaders elicited
neural synchrony asymmetrically based on political affili-
ation and the candidate being viewed. Moreover, this
distinct pattern of results could not be explained by differ-
ences in the analytical approaches taken, suggesting that
the difference may instead reflect differences in the per-
ception of party leaders as compared with other forms of
political content (e.g., party platforms).

Why might political affiliation lead to greater neural
synchrony when viewing the opposing candidate? The
2016 U.S. presidential election was highly polarizing.
Trump and Clinton finished with the most and second
most unfavorable Gallup poll ratings in history up to that
point (Saad, 2016). Moreover, relative to other U.S. pres-
idential elections without an incumbent president (i.e.,
the 2000 and 2008 elections), a large proportion of voters
reported voting primarily against one of the candidates
rather than in support of the other (Geiger, 2016). Prior
research has shown that when forming impressions of
political candidates, negative information is given more
weight than positive information (Holbrook, Krosnick,
Visser, Gardner, & Cacioppo, 2001; Klein, 1991, 1996;
Lau, 1982, 1985). This asymmetry is thought to arise pri-
marily in contexts where a political candidate’s decisions
are expected to seriously impact one’s life, something
that is especially true for presidential candidates. Given
the record-setting unfavorability of the two presidential
candidates (Saad, 2016), and evidence showing that polit-
ical partisanship is associated with perceptions of the
opposing party as “evil” (Schwalbe et al., 2020), it seems
reasonable to suggest that those with more polarized
political beliefs viewed the opposing party’s presidential
candidate as a genuine threat to their lives or livelihoods.
The current findings may implicate a neural mechanism
for this negativity bias by showing that neural synchrony
within brain regions involved in persuasion and ascribing
self-relevant meaning to events (Chang et al., 2021; Falk
& Scholz, 2018) increased primarily among those pairs
most likely to view the other candidate as a threat to
the self. Moreover, recent evidence shows that percep-
tions of threat/suspicion of another’s motives leads to
greater neural synchrony within brain regions overlap-
ping with those in the current study, that is, the left
temporal pole and MPFC (Finn et al., 2018). Our results
suggest polarized political perceptions may be driven
more by common understandings of threat than of policy
agendas or plans for prosperity. In other words, because
many voters were voting against the candidate they
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opposed rather than for the one they supported, and
because multivariate neural synchrony has been shown
in previous work to reflect alignment in motivational
states (Rapuano et al., 2019), the greater multivariate
neural synchrony among political partisans in response
to the opposing candidate (both compared with them-
selves and that candidate’s supporters) may reflect the
stronger shared motivation to avoid the threat the oppos-
ing candidate poses compared with any shared motiva-
tion to actualize the perceived benefits the supported
candidate offers.

Recent research by Chang et al. (2021) using a similar
approach to that used here shows that neural synchrony
ofmultivariate patterns of activity within the vMPFC during
viewing of a television drama was especially strong during
highly emotional events. Given the general political con-
text of vehement opposition on both sides to the other
party’s candidate (Geiger, 2016; Saad, 2016) in conjunc-
tion with the greater weight given to negative information
when evaluating political candidates (Holbrook et al.,
2001; Klein, 1991, 1996; Lau, 1982, 1985), it appears likely
that segments of the presidential debate featuring the
opposing candidate evoked more extreme affective states
than one’s own candidate. Therefore, one reason that
political partisans showed greater neural synchrony when
the opposing candidate was speaking could be that they
experienced stronger affective states that brought them
into greater alignment with one another.

By contrast, another mechanism for our findings is
suggested by research demonstrating that individuals
overestimate the extent to which a preferred political can-
didate’s views agree with their own (assimilation) and an
opposing candidate’s views differ (Kinder, 1978). Recent
work in social neuroscience, moreover, shows that within
regions involved in self-referential processing, individuals’
representations of their own mental states are more dis-
tinct than their representations of others’ mental states
(Thornton, Weaverdyck, Mildner, & Tamir, 2019). There-
fore, assimilating a candidate’s arguments to one’s own
detailed and idiosyncratic views may lead to reduced neu-
ral synchrony with other like-minded individuals. At the
same time that assimilating a preferred candidate’s views
to one’s own might lead to decreased within-group neural
synchrony, there is also reason to believe that contrasting
an opposing candidate’s views from one’s own might lead
to increased within-group neural synchrony. Work on the
outgroup homogeneity effect (Ostrom & Sedikides, 1992)
indicates that individuals tend to overestimate the
intragroup similarity of outgroups, which by definition
would seem to suggest a less idiosyncratic representation
of outgroup members. With respect to this study, this
would suggest that contrasting an opposing candidate’s
speech from one’s own views (i.e., to a more homogenous/
shared perception of the outgroup) led to the observed
increase in neural synchrony. Moreover, past work high-
lights areas of the self-referential system of brain regions
as central to motivated and emotional reasoning within a

context of extreme outgroup animus (Bruneau & Saxe,
2010). Political partisans may be more aligned in terms
of which of an outgroup leader’s arguments they are moti-
vated to contrast from their own views, leading to greater
similarity in their trajectory of psychological states sub-
served by regions involved in motivated reasoning.
Although the sample used in this study spanned much

of the two-party political spectrum within the United
States, the generalizability of the findings may be limited
to young, college-educated individuals as well as to
countries with two-party systems and a tendency toward
“cult of personality” politics.
In today’s heavily polarized political environment, it is

perhaps more important than ever to understand the role
of political affiliation in creating competing perceptions of
reality. Knowing how and when subjective perceptions of
events diverge between different political groups is an
important step in efforts to build toward common ground.
The results of this study suggest that, in a politically polar-
ized context, shared understanding among members of
the same political group is driven more by perceptions
of the outgroup than by perceptions of their own political
party or candidate. In contrast to other work examining
neural synchrony during viewing of political content,
increased neural synchrony within political group was
not constant across the entire debate but rather only
emerged when the opposing candidate was speaking.
Future work in neuroimaging examining neural synchrony
can build on these and other findings by not only identify-
ing what conditions bridge the gap in subjective percep-
tions of political discourse across political parties, but, in
some cases, which bridge the gap within a political party,
especially when a shared understanding of reality does not
revolve around fear or hatred of the other side.

Reprint requests should be sent to Timothy W. Broom, Depart-
ment of Psychology, The Ohio State University, 1827 Neil Ave-
nue, Columbus, OH, 43210, or via e-mail: broom.15@osu.edu.
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Diversity in Citation Practices

Retrospective analysis of the citations in every article pub-
lished in this journal from 2010 to 2021 reveals a persistent
pattern of gender imbalance: Although the proportions of
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authorship teams (categorized by estimated gender
identification of first author/ last author) publishing in
the Journal of Cognitive Neuroscience ( JoCN) during this
period were M(an)/M = .407, W(oman)/M = .32, M/W =
.115, andW/W= .159, the comparable proportions for the
articles that these authorship teams cited were M/M =
.549, W/M = .257, M/W = .109, and W/W = .085 (Postle
and Fulvio, JoCN, 34:1, pp. 1–3). Consequently, JoCN
encourages all authors to consider gender balance explic-
itly when selecting which articles to cite and gives them
the opportunity to report their article’s gender citation
balance. The authors of this article report its proportions
of citations by gender category to be as follows: M/M =
.481; W/M = .296 M/W = .148; W/W = .074.

Note

1. There were no instances in which greater than 4% of pairs
were considered outliers and recoded. All results were consis-
tent with the findings reported herein when outliers were not
recoded.
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