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Recent behavioral work demonstrates that many people view low-status groups as less “evolved and
civilized” than high-status groups. Are these people using blatant expressions of dehumanization simply
to express strong dislike toward other groups? Or is blatant dehumanization a process distinct from other
negative assessments? We tested these competing hypotheses using functional neuroimaging. Partici-
pants judged 10 groups (e.g., Europeans, Muslims, rats) on four scales: blatant dehumanization, dislike,
dissimilarity and perceived within-group homogeneity. Consistent with expectations, neural responses
when making ratings of dehumanization diverged from those when judging the same targets on the other
related dimensions. Specifically, we found regions in the left inferior parietal cortex (IPC) and left
inferior frontal cortex (IFC) that were selectively parametrically modulated by dehumanization ratings.
The pattern of responses in the left IFC was also consistent with animalistic dehumanization: high
responses to low-status human groups and animals, and lower responses to high-status human groups. By
contrast, a region in the posterior cingulate cortex was parametrically sensitive specifically to liking. We
therefore demonstrate a double dissociation between brain activity associated with judgments of blatant
dehumanization and judgments of dislike.
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The depiction of some groups as less than fully human is an
endemic feature of intergroup relations. In particular, low-status
groups (e.g., Native Americans, Roma/gypsies, Africans) have
routinely been portrayed throughout history as animals, casting
them outside of the purview of moral concern (Bandura, Under-
wood, & Fromson, 1975; Kelman, 1973) and making them more
susceptible to exploitation through slavery, colonization, and
genocide (Smith, 2011). Even favored members of these groups

have often been perceived as savages in need of “civilizing,”
resulting in paternalistic policies such as the forced removal of
native children to be educated in Western boarding schools (Has-
lam, 2006; Jahoda, 2014).

Despite its central importance to intergroup hostility and human
history, however, relatively little is known about the neural pro-
cesses that underlie dehumanization, or that distinguish it from
related processes. In particular, questions remain about the degree
of overlap between dehumanization and dislike (Haslam & Lough-
nan, 2014). The current research aimed to examine the neural
activity associated with making blatant dehumanization judg-
ments. In particular, we sought to determine if the neural processes
associated with consciously and actively dehumanizing another
group are similar or distinct from the neural processes associated
with consciously judging the likability of another group. Based on
theoretical work, which we discuss further below, we hypothesized
that judging the humanity versus likability of groups would be
associated with activity in distinct neural populations. As an ex-
ploratory extension, we also sought to determine how the neural
processes associated with dehumanization and dislike judgments
related to judgments on two other conceptually related but plau-
sibly distinct dimensions: the perceived homogeneity of other
groups and their perceived dissimilarity to the self.
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Blatant Dehumanization

Much modern empirical research on dehumanization has been
predicated on the assumption that open depictions of others as less
than fully human is largely a thing of the past, and that dehuman-
ization remains today in our general assessments about outgroup
others not as a blatant expression, but as a subtle or implicit
judgment (see Kteily & Bruneau, 2017b). To identify subtle forms
of “everyday” dehumanization researchers have developed indirect
and covert measures. For example, people selectively attribute
fewer complex, uniquely human emotions (e.g., guilt, pride) or
traits (e.g., rude, ambitious) to members of certain out-groups than
they do to members of their own group (Haslam, 2006; Leyens et
al., 2000). The subtlety of these measures comes from the fact that
participants are not explicitly told that they are being asked to
make judgments of humanity—indeed, discerning participants
may recognize that the emotions/traits are positively or negatively
valenced, but are very unlikely to identify the human-specificity of
these emotions and traits as a relevant dimension of interest. Of
note, subtle dehumanization may occur relatively passively, when
people overlook opportunities to spontaneously consider another
person’s mind (Epley & Waytz, 2010; Harris & Fiske, 2006;
Waytz & Schroeder, 2014). Indeed, as Haslam and Loughnan
(2014) note, subtle dehumanization can reflect an unintentional
lack of association between a target and humanness (e.g., Martinez
et al., 2012), in addition to an unconscious positive association
between the target and animals (e.g., Goff, Eberhardt, Williams, &
Jackson, 2008).

Although the focus on subtle dehumanization has been instruc-
tive and important in shaping our understanding of intergroup
perceptions, recent research has demonstrated that blatant expres-
sions of dehumanization—in which individuals explicitly rate an-
other target as more animal-like—are not relegated to a colonial
past, but remain pronounced features of many intergroup contexts
(see Kteily & Bruneau, 2017b, for a review). For example, using
a measure of dehumanization based on the popular “Ascent of
Man” diagram, Kteily, Bruneau, Waytz, and Cotterill (2015)
showed that contemporary Americans and Europeans openly de-
humanize low-status groups (e.g., Muslims) by rating them further
than their own groups from “fully evolved” humans (see also
Linden, Bjorklund, & Backstrom, 2016; Pacilli, Roccato, Pagliaro,
& Russo, 2016). As noted in Kteily and Bruneau (2017b), it is
probable that people generally use the Ascent Dehumanization
scale metaphorically to express the view that some targets are
“superior” to others on dimensions that clearly differentiate ani-
mals from humans (such as morality, “civilization,” and mental
capacities), rather than using it to express a literal view of targets
as genetically more similar to nonhumans. This form of blatant and
deliberative dehumanization is highly consequential: Dehumaniza-
tion on the “Ascent” scale predicts aggressive outcomes, such as
support for torture and reluctance to provide aid to outgroup
civilian victims of violence (Kteily et al., 2015), support for armed
conflict with Iran (Kteily, Hodson, & Bruneau, 2016), and support
for hostile policies against Muslim refugees and Mexican immi-
grants (Bruneau, Kteily, & Laustsen, 2017; Kteily & Bruneau,
2017a). Empirically, blatant and subtle dehumanization are only
weakly correlated (rs � .20; Kteily et al., 2015), and when com-
pared directly, blatant dehumanization more strongly predicts in-
tergroup behaviors (Bruneau et al., 2017; Kteily et al., 2015).

Blatant Dehumanization and Dislike

Blatant dehumanization is therefore a pervasive and consequen-
tial feature of intergroup relations in the real world. However, one
important concern with blatant measures of dehumanization is that
people may be using them simply as a convenient way to express
strong dislike, making them “a manifestation of antipathy” (Has-
lam & Loughnan, 2014). Evidence suggesting that blatant dehu-
manization and dislike scales could capture a common psycholog-
ical process comes from previous research showing that ratings of
ascent dehumanization and ratings on a feeling thermometer are
consistently and robustly correlated with each other, across a range
of cultural contexts (rs � .5–.6; Kteily & Bruneau, 2017a; Kteily
et al., 2015, 2016). The question therefore remains, whether blatant
measures of dehumanization are capturing the denial of others’
humanity, or if they merely reflect a common (if extreme) version
of “othering” we sometimes engage in when construing those who
do not belong to our group as unlikeable (or dissimilar or homo-
geneous, as we discuss below).

Despite the high correlations between ratings of blatant dehu-
manization and dislike, we propose that dehumanization and dis-
like are meaningfully distinct constructs. Dehumanization does not
always imply dislike. We can consciously deny a full human mind
to children and dogs by attributing them less agency (cf. Gray,
Gray, & Wegner, 2007), even though we have great fondness
toward them. Similarly, the depiction of indigenous people as
“noble savages” combines dehumanization with paternalistic
warmth. We can also humanize those we dislike, for example by
recognizing the fully human capacities of a brilliant but arrogant
colleague. Even when blatant dehumanization and dislike are both
present, blatant dehumanization predicts hostile attitudes and be-
haviors toward low-status outgroups when controlling for liking or
warmth (e.g., feeling thermometer ratings or racial resentment:
Jardina & Piston, 2016; Kteily et al., 2015, 2016), suggesting that
these measures may in fact capture distinct psychological pro-
cesses. In intergroup conflict, blatant dehumanization might be
particularly associated with the view of the outgroup as morally
inferior and deserving of (or even necessitating) expulsion or
extermination (Fiske & Rai, 2014).

In sum, based on behavioral data, the question of whether the
processes underlying judgments of blatant dehumanization and
dislike are distinct remains the subject of important debate. In the
research reported here, we sought to examine the distinction be-
tween blatant dehumanization and dislike using a methodological
alternative to behavioral data: functional MRI (fMRI). Self-report
and behavioral measures provide one reasonable way to examine
the relationship between dehumanization and dislike. However,
judgments that appear behaviorally distinct could nevertheless
share considerable overlap in the cognitive systems and neural
machinery that they recruit when making the judgments. For
example, behavioral ratings of dislike and hatred may correlate as
strongly with each other as do dislike and dehumanization, but
these pairs of processes may have different degrees of overlap in
the neural responses they recruit. That is, the degree of similarity
in self-report ratings cannot definitively determine the neural over-
lap or cognitive similarity of the processes. fMRI is well-suited to
examine this issue, because it can determine whether similar or
distinct brain regions are recruited when making overt judgments
of blatant dehumanization and dislike, an important question that
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cannot be ascertained from the moderate to strong correlations
observed between these constructs at the behavioral level.

Dehumanization, Dislike, Dissimilarity,
and Homogeneity

Given continued debate about whether blatant measures of
dehumanization are distinguishable from antipathy, our central
interest in the current research was to compare neural responses
when making deliberative judgments of dehumanization versus
dislike. On the theoretical grounds noted above, our a priori
hypothesis was that the brain regions activated while making these
judgments would be distinct.

At the same time, we took the opportunity to expand our
investigation beyond dislike, examining the overlap in neural
responses when making judgments of dehumanization versus judg-
ments on two other forms of group evaluation: dissimilarity from
the self, and perceived homogeneity of group members. Although
not previously compared directly with ascent dehumanization (or
other measures of blatant dehumanization), homogeneity and dis-
similarity are conceptually related to dehumanization. For exam-
ple, classic theorizing about dehumanization suggests that one
hallmark of the phenomenon is the tendency to see another group
as a homogenous “undifferentiated mass” (Kelman, 1973). Addi-
tionally, previous empirical work suggests that individuals tend to
withhold full humanity for the self and ingroup members relative
to (more distant) others (Haslam, 2006; Kteily et al., 2015; Leyens
et al., 2000). It is therefore plausible that the degree of dehuman-
ization of others simply reflects the extent to which they are judged
to be homogeneous and/or different from the self (and the in-
group), which could be reflected in overlapping neural activity
when engaged in dehumanization and similarity/homogeneity
judgments. On the other hand, individuals could dehumanize out-
groups even if they perceived some hetereogeneity among them
(perhaps subtyping those they humanized as exceptions that prove
the rule), and sometimes even targets similar to us in important
ways can be dehumanized (e.g., reciprocal dehumanization of
Israelis and Palestinians of one another despite many cultural
similarities; see Bruneau & Kteily, 2017).

Psychologically, one factor that may well distinguish humanity
attribution from judgments of dislike, homogeneity, and dissimi-
larity is the extent to which it is tied to considerations of social
status. That is, we tend to dehumanize those we see as beneath
us—falling short on key dimensions (e.g., intelligence, “civiliza-
tion,” morality) that elevate humans above lower animals, which
are considered inherently “inferior.” Consistent with the centrality
of social status to humanity attribution, previous behavioral re-
search has shown that individuals most concerned with maintain-
ing hierarchical differentiation between groups (i.e., those highest
on social dominance orientation; Ho et al., 2015) are also those
most likely to blatantly dehumanize low-status groups (Kteily et
al., 2015). Although social rank is unlikely to be entirely irrelevant
to judgments of likability, similarity, or homogeneity, it may be
less central to these judgments than it is to judgments of dehu-
manization: We regularly judge targets to be our equals (or supe-
riors), even though we dislike them (e.g., an annoying boss), find
them dissimilar (e.g., members of culturally dissimilar but re-
spected countries) or think of them as homogenous (e.g., Ameri-
cans struggling to differentiate between individual Japanese, even

if they are enthralled by Japanese technological and cultural
achievements).

Evidence that the neural processes associated with dehumaniza-
tion judgments are distinguishable from those underlying judg-
ments of dissimilarity and homogeneity (in addition to those
underlying judgments of dislike) would enhance confidence that
dehumanization is a distinguishable cognitive process (despite its
potential to be associated with perceptions of similarity and/or
homogeneity).

Previous Neuroimaging Research

No past research has examined neural activity when people are
actively judging targets’ humanity, or tried to distinguish the
neural responses active during blatant dehumanization judgments
versus when making conceptually similar judgments. However, a
few prior studies have examined spontaneous neural activity when
passively viewing images of typically dehumanized targets (e.g.,
Harris & Fiske, 2006, 2007; Krendl, 2016), images of animals and
humans, or images depicting animal-like and human-like behavior
(Jack, Dawson, & Norr, 2013).

In a first line of research, participants in a neuroimaging study
were presented with images of people from marginalized groups
perceived to be low in warmth and competence (homeless, drug
addicts with drug paraphernalia) and images of people from other
groups higher in warmth and/or competence (e.g., college students,
fire fighters in firefighting gear). Across two studies, passively
viewing images of low warmth/competence group members was
associated with less activity in the MPFC than viewing images of
people from groups higher in warmth/competence (Harris & Fiske,
2006, 2007). Because the MPFC has been implicated in mental-
izing (Saxe, 2006; Saxe & Powell, 2006), the authors interpreted
their findings to reflect the dehumanization of low-warmth/low-
competence targets by denying them mind. Notably, the targets in
these studies were not overtly dehumanized in the stimuli, and
Harris and Fiske (2006, 2007) therefore interpret the observed
activity to reflect a subtle form of dehumanization that may even
be beyond conscious awareness. This result was replicated by an
independent researcher, who also examined neural responses to
passively viewing similar groups (e.g., homeless people vs. busi-
nessmen; Krendl, 2016). At the same time, the MPFC has also
been implicated in self/other judgments (Mitchell, Macrae, &
Banaji, 2006), and it is therefore possible that the reduced activa-
tion in MPFC when encountering low-warmth/low-competence
targets was rooted in an apprehension of these targets’ dissimilar-
ity from the self, rather than a tendency to overlook their humanity.

In another line of research, human/animal distinctions were
examined in two studies that depicted targets in more overtly
dehumanizing ways: The first contrasted neural activity when
participants viewed images of static human faces versus images of
animals in motion (e.g., a bat in flight, a prowling leopard), and the
second examined neural activity when people were provided with
images of humans paired with descriptions that clearly evoked
animalistic associations (e.g., drinking from a puddle, defecating
in public) versus images of humans paired with particularly hu-
manizing associations (e.g., engaging in moral behavior, taking an
exam; Jack et al., 2013). Compared with viewing images of hu-
mans and humanizing behaviors, viewing images of animals and
animalistic behaviors consistently resulted in greater activity in left
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lateralized brain regions, including the inferior frontal cortex
(IFC). Notably, the images in the Jack et al. (2013) experiments
contrast with those used by Harris and Fiske (2006, 2007) in the
extent to which they depict the targets in ways that explicitly liken
them to animals. As such, the neural activity observed by Jack et
al. (2013) may reflect spontaneous but still relatively blatant de-
humanization.

By providing participants with rich visual stimuli in the absence
of judgments about the target images/groups, the studies reviewed
above have the advantage of assessing individuals’ spontaneous
responses. However, one downside of this approach is that it
makes it difficult to determine whether activation patterns reflect
dehumanization per se, or some other related process across which
the conditions differ. For example, when participants are presented
with complex stimuli such as images of humans in social context,
it is difficult to determine if the neural activity generated when
viewing images of low- versus high-status humans (e.g., college
student vs. drug addict), or humans versus animals (e.g., human
face vs. bat) are associated with differences between the groups on
dimensions other than their “human-ness,” such as the context they
are in (college dorm vs. living on the streets), or the familiarity,
likability or perceived similarity of the targets to the self. It is
therefore unclear if activity is associated with a perceptual dis-
tinction (e.g., static vs. biological motion, familiar vs. unfamiliar
social environment) or a conceptual distinction; and if conceptual,
whether the activation is unique to dehumanization, per se, or a
range of related (but unmeasured) dimensions.

The approach applied here directly examines neural responses to
deliberative dehumanization judgments about groups, and con-
trasts this to judgments on related dimensions. One disadvantage
of our approach is that by explicitly asking individuals to make
judgments about targets’ humanity, likability, similarity to the self,
and homogeneity, our approach may be less close than prior efforts
to capturing the ways in which individuals naturalistically interact
with targets in society. That said, active deliberation about a
target’s human capacities, intentions, and morals may be critical to
a range of consequential intergroup decisions, such as determining
culpability and punishment in legal settings, rejection of intergroup
treaties, opposition to immigration, support of torture, and so forth.
It is also the case that some of the activation we observe may have
to do with features of the rating scales we use, or cognitive
processes associated with self-presentational concerns that some
participants might experience when making their judgments. At
the same time, an important advantage of our approach is that, by
contrasting activation to dehumanization judgments with judg-
ments on potentially overlapping dimensions, it provides greater
confidence that any neural activity associated with dehumanization
judgments is indeed reflective of humanity attribution per se.
Moreover, and critically, to the extent that regions identified as
unique to dehumanization using our approach converge with those
identified by prior researchers to potentially be involved in spon-
taneous dehumanization while passively engaging with naturalistic
stimuli, we can be particularly confident in these regions’ impor-
tance (and distinctiveness) to dehumanization.

The current research joins a handful of other studies that have
examined neural responses to deliberative social judgments. For
example, Farrow et al. (2011) examined neural responses while
making explicit judgments about image pairs, including judgments
about social status. In this study, participants were presented with

a pair of social targets and asked to rate which one was higher or
lower on a specific dimension: age, gender, fame, and social status.
As with the current research, the benefit of this approach is that it
examines unique activation associated with different judgments
about the same targets, to identify activation uniquely associated
with dimensions of key theoretical interest. The authors found that
making social hierarchy judgments versus all other judgments was
associated with greater activity in visual cortical, fusiform face
area (FFA), and a region in left inferior frontal cortex (IFC). The
left IFC activity is notable in that it overlaps with the left IFC
region active when viewing animals versus humans, and humans
engaging in animal-like versus human-like behavior (Jack et al.,
2013). This may have to do with the fact that animals are perceived
not only as different than humans but also as beneath them in the
social order (e.g., Haslam & Loughnan, 2014; Hodson, Kteily, &
Hoffarth, 2014; Smith, 2011).1 As noted above, perceptions of a
group as inferior may be especially important to denials of hu-
manity relative to other conceptually related attributions (e.g.,
Smith, 2011).

Current Research

Here, we directly examined neural responses to dehumanization
judgments about groups (including high- and low-status human
groups and animals), in comparison with judgments on related
dimensions, by explicitly asking individuals to make judgments
about targets’ humanity, likability, similarity to the self, and ho-
mogeneity. In the current study our primary goal was to test the
hypothesis that judgments of blatant dehumanization (assessed
using the ascent measure of blatant dehumanization) are neurally
distinct from judgments of dislike (assessed using feeling ther-
mometers). We also predicted that judgments of blatant dehuman-
ization would be neurally distinct from judgments of dissimilarity
and homogeneity.

To test these hypotheses, we measured BOLD signal while
participants judged a common set of target groups using the blatant
dehumanization, dislike, dissimilarity and homogeneity scales dur-
ing functional MRI (fMRI). That is, we sought to identify brain
regions differentially associated with explicitly evaluating the
same target along distinct dimensions (i.e., an effect of task,
independent of the stimulus, similar to Farrow et al., 2011, and
others: Harel, Kravitz, & Baker, 2014; Spunt, Falk, & Lieberman,
2010; Spunt, Satpute, & Lieberman, 2011).

The groups assessed in the present study included high-status
human groups (Americans, Europeans, surgeons), low-status hu-
man groups (homeless, Muslims, Gypsies)2 and animals (rats,
puppies). We chose groups that would plausibly be rated at values
spanning both the dehumanization and dislike scales. In particular,
by including both a disliked animal (rats) and a liked animal
(puppies), we hoped to include targets that might be expected to
most clearly separate dehumanization from dislike.

A second goal was to compare neural responses while making
dehumanization (and dislike) judgments to judgments on two other

1 However, we acknowledge that the activation observed in Farrow et al.
(2011) may be due to something other than status judgments, such as
complexity of the judgments being rendered.

2 An independent sample of participants confirmed these groups to be
high and low in status—see online supplementary study.
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scales: dissimilarity from the self and perceived within-group
homogeneity. We sought to determine both if brain regions were
sensitive to dehumanization judgments controlling for judgments
on the other scales, and—more conservative still—if those regions
were significantly more sensitive to dehumanization judgments
than judgments on the other scales.

A final goal was to determine mean responses to specific groups
within any brain regions that were selectively parametrically sen-
sitive to blatant dehumanization judgments. Because previous
work has shown that low-status groups are often animalistically
dehumanized (e.g., Goff et al., 2008; Kteily et al., 2015; Lammers
& Stapel, 2011), we examined if regions that show a selectively
sensitivity to judgments of humanity (vs. related judgments)
showed different mean levels of activation when judging high-
status human groups versus low-status human groups and animals
(consistent with work suggesting that the tendency to dehumanize
is associated with attunement to hierarchical differentiation be-
tween high- and low-status groups; e.g., Kteily et al., 2015).

In sum, we reasoned that the most compelling evidence for
activation uniquely subserving dehumanization would be activa-
tion in a given region that (a) was significantly parametrically
modulated by dehumanization judgments, (b) remained signifi-
cantly associated with dehumanization judgments controlling for
potentially overlapping judgments, (c) was significantly more
strongly associated with dehumanization judgments than any other
judgments, (d) responded differently to judgments of high-status
groups as compared with low-status groups and animals, and (e)
converged with activation observed in dehumanization studies
using different methods.

Method

This research was approved by the Massachusetts Institute of
Technology Committee on the Use of Humans as Experimental
Subjects (COUHES).

Participants

We collected data from as many participants as possible, within
the time constraints of the funding source. Twenty-seven adults
were recruited for the study from the greater Boston area. Data
from three participants were excluded due to movement (�90 total
events with activity �3 standard deviations from the mean and 2
mm composite movement between consecutive volumes), leaving
24 adults (Mage � 27.8, SD � 7.4; 11 female).3 Participants had no
history of neurological or psychiatric impairment, and had normal
or corrected vision. All participants provided informed consent.
No further exclusion criteria were used.

Paradigm

Participants were recruited for a study on “social categoriza-
tion,” and were told prior to scanning that they would be rating 10
social groups or animate categories (Americans, Europeans, Mus-
lims, Gypsies, homeless, toddlers, surgeons, robots, rats, puppies)
on four different metaphorical scales: blatant dehumanization (as
captured by “evolvedness” ratings on the Ascent Dehumanization
scale; Kteily & Bruneau, 2017a; Kteily et al., 2015, 2016) liking
(the feeling thermometer; Haddock, Zanna, & Esses, 1993), sim-

ilarity (using the inclusion of outgroup in the self scale; Schubert
& Otten, 2002), and heterogeneity (using a scale developed for the
purposes of this study and conceptually based on Park & Judd,
1990). Each scale used five images to indicate a range of responses
on the psychological measure (e.g., thermometers depicting dif-
ferent levels of mercury from cold to hot to represent liking), with
the images progressing in favorability from left to right (see Figure
1). Because most people have a strong spatial association between
the right side of space and positive concepts (Willems, Hagoort, &
Casasanto, 2010), we kept a consistent spatial mapping of all
scales across trials and participants. Ratings were made on a
21-point continuous scale (i.e., 0–20). A list of the groups and an
image of all the scales were provided prior to scanning to famil-
iarize the participants with the task and each of the measurement
tools. No participants expressed any confusion with the metaphor-
ical depictions.

For each trial, the name of one of the groups (e.g., “homeless”)
appeared above one of the scales (e.g., ascent dehumanization),
and a rating arrow appeared below the scale at either the left or
right anchor (randomized across trials and runs). Within each run,
stimuli were presented in a jittered, event-related design. Partici-
pants were given 6 s to move the arrow left or right using two
buttons on a scanner safe button box—the final position indicated
their rating. Every group was rated on every scale exactly once in
each run, for a total of 40 trials/run; individual trials were sepa-
rated by 39 jittered interstimulus intervals of 4 s (� 10), 6 s (�
19), or 8 s (10 �) (see Figure 2). A rest period of 12 s was added
to the beginning and end of the run to help facilitate calculation of
baseline activity, resulting in a total run time of 502 s.

Participants engaged in six to eight runs, constrained by time
and self-reported fatigue (four completed six runs, two completed
seven runs, 18 completed all eight runs). Order of stimuli was
randomized across runs, and participants were specifically in-
structed to avoid trying to remember what they had answered in
previous runs, and to instead treat each rating in Runs 2–8 as if it
was the first time they were making the rating, so that they were
using a similar cognitive process each run (i.e., social categoriza-
tion rather than recall).4

Data Acquisition

Participants were scanned using a Siemens Magnetom Tim Trio
3T system (Siemens Solutions, Erlangen, Germany) in the Athi-
noula A. Martinos imaging center at the McGovern Institute for
Brain Research at MIT using a 32-channel head coil. Functional
images were acquired with near whole brain coverage, in 32 near
axial 64 � 64 slices (voxel size: 3.125 mm � 3.125 mm � 3.13
mm; 0.313 mm interslice spacing, TR � 2s, TE � 30 ms, flip
angle � 90). High-resolution structural (anatomical) images were
acquired using a T1 MPRAGE sequence (voxel size: 1 mm � 1
mm � 1 mm).

3 We did not collect any demographic information beyond age and
gender.

4 Across all identified ROIs we found that beta values in Run 1 were just
as strongly correlated with beta values in subsequent runs as were beta
values in Runs 2–8 with each other, suggesting that participants were not
using markedly different neural processes in Run 1 versus Runs 2–8.
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Data Preprocessing and Modeling

Data were processed using SPM8 and SnPM, supplemented by
custom MATLAB scripts. Functional data was motion corrected
using rigid body transformation. Data from each run was registered
to the first volume of the first functional run. The functional runs
were coregistered to the anatomical scan, which was coregistered
and normalized onto a common brain space (Montreal Neurolog-
ical Institute, EPI Template). Data were smoothed using a Gauss-
ian filter (full width half maximum � 5 mm).

Data Analysis

A primary goal of this study was to determine if neural pro-
cesses recruited when making blatant dehumanization judgments
are distinct from those recruited when making three conceptually

related judgments: dissimilarity, homogeneity, and (in particular)
dislike. Whole brain analyses were used to identify regions where
univariate responses were sensitive to parametric ratings of dehu-
manization, dislike, dissimilarity, or homogeneity. In principle,
brain regions could display sensitivity to dehumanization if (a)
mean responses across groups were stronger while making dehu-
manization judgments versus judgments of the same groups on the
other scales, and/or (b) activity in a brain region was correlated
with behavioral ratings of dehumanization, but not with behavioral
ratings on the other scales. The stimuli in the current study were
better matched when making ratings on the same scale than they
were across scales, particularly because the silhouettes of human/
humanoid forms on the dehumanization scale may themselves
generate activity in a brain regions associated with social cognition
(e.g., fusiform face area [FFA]; Kanwisher, McDermott, & Chun,

Figure 1. Scale images for homogeneity–heterogeneity, dissimilarity–similarity, dislike–like, dehumaniza-
tion–humanization. Arrows indicate all possible rating positions. For each trial, a group appeared above one of
the four scales, and a single arrow appeared randomly at the left or right anchor position. Over the next 6 s the
participant moved the arrow using left and right buttons, until the arrow reached the position that indicated the
participant’s rating for that group on that scale. Each of 10 groups (Americans, Europeans, surgeons, robots,
toddlers, Muslims, Gypsies, homeless, puppies, rats) was rated on each scale. Participants saw each combination
of group and scale in randomized order. See the online article for the color version of this figure.
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1997; extrastriate body area [EBA]; Downing, Jiang, Shuman, &
Kanwisher, 2001), relative to the geometric shapes of the other
scales. The study was therefore best suited to identify brain regions
that displayed selective parametric sensitivity within a rating scale.
Parametric analysis is a common fMRI analysis strategy that has
been used extensively to provide information about a relationship
between neural activity and a stimulus parameter (e.g., word
presentation rate [Büchel, Holmes, Rees, & Friston, 1998], emo-
tional valence [Heinzel et al., 2005], monetary reward [Knutson,
Adams, Fong, & Hommer, 2001], behavioral response [e.g., reac-
tion time [RT], Yarkoni, Barch, Gray, Conturo, & Braver, 2009],
affective pain rating [Rainville, Duncan, Price, Carrier, & Bush-
nell, 1997], “feeling of knowing” [Kikyo, Ohki, & Miyashita,
2002]). We therefore used parametric analyses to define regions
that were sensitive to judgments across the four scales.

We analyzed the neuroimaging data using whole-brain general
linear models (GLMs). First, we asked whether the same, or
different, neural regions were parametrically associated with be-
havioral ratings of blatant dehumanization, dislike, dissimilarity,
and homogeneity. This model (Model 1) included, for each scale:
an average scale regressor, and a (mean-centered) parametric re-
gressor constructed from the in-scanner rating on each trial. Re-
gressors were defined as boxcar functions covering the 6-s dura-
tion of the trial. All regressors were convolved with a canonical
double-gamma hemodynamic response function. We examined
both positive and negative contrasts for each regressor (e.g., brain
regions correlated with increased humanization, vs. increased de-
humanization, of the target groups). Results from these whole
brain random effects analyses were corrected for multiple com-
parisons in SnPM (Nichols & Holmes, 2002), which performs

Monte Carlo permutation tests on the collected data to establish
empirical null distributions for the peak T and cluster size in each
analysis. Peak and cluster were equally weighted in the analysis,
and the corrected threshold was set at p � .05; this process also
avoids the documented deficiencies of the SPM default corrections
for multiple comparisons (Eklund, Nichols, & Knutsson, 2016).

Second, we used the results from the first model to define
regions of interest that could constrain our analysis with a second
model. We did this by using the results from Model 1 to identify
regions with a consistent parametric response to one task in n-1
subjects (p � .001, uncorrected; Esterman, Tamber-Rosenau,
Chiu, & Yantis, 2010). In the remaining, left-out subject, we
created a second model, including a regressor for each of the 40
unique items (10 targets � 4 scales; boxcar convolved with a
standard HRF). We estimated the response in each region (defined
by n-1 subjects, in Model 1) to each item (in the nth subject, in
Model 2), thus ensuring that data contributing to the definition of
a region was never extracted from that region (Kriegeskorte,
Lindquist, Nichols, Poldrack, & Vul, 2010). This process was
iterated across all subjects.

For each of the regions of interest (ROIs), we calculated the
mean brain response beta for each of the evaluations (10 targets �
4 scales) per individual. In addition, we calculated the average
behavioral score for each of the evaluations. Then, for every
evaluation scale we built a multilevel model predicting the brain
response while engaging in each type of evaluation from all of the
behavioral scores. We also included in the model a random inter-
cept per subject, which was used to account for within-subject
variability. The models were done using “lme4” and “lmertest”
packages for R, using the following formula: beta(evaluation) �
dehumanization � dislike � dissimilarity � homogeneity �
(1|subject). With this model we examined (a) if the region re-
mained sensitive to the rating scale that was used to define it when
controlling for ratings on all other scales (Satterthwaite’s approx-
imation using the calcSatterth function in lmerTest); and (b) if the
correlation between neural responses and ratings was significantly
stronger for the scale used to define the region versus each of the
others (Malgady, 1987).

Finally, in a secondary analysis we tested whether mean activity
in the brain regions that were parametrically sensitive to dehuman-
ization judgments distinguished between high-status human
groups, low-status human groups and animals in a way consistent
with animalistic dehumanization. To do this, we used a 4 scale
(dehumanization, dislike, dissimilarity, homogeneity) � 3 target
group (animals, low-status humans, high-status humans) ANOVA,
with target group as a within-subjects factor. We then performed
planned paired-samples t tests to determine if the pattern of mean
responses matched the most rigorous test for dehumanization-
specific brain regions: mean responses that are higher for low-
status groups and animals than high-status groups, specifically
when making dehumanization judgments. Paired t tests were Bon-
ferroni corrected for the three tests within each scale (high-status
vs. low-status, high-status vs. animals, low-status vs. animals), and
corrected p values are reported.

In sum, we performed parametric whole brain analysis to ex-
amine our primary research question: identifying where neural
activity is modulated by blatant dehumanization, and especially
whether these regions are distinct from regions implicated in
judgments of liking, similarity or homogeneity. We then per-

Figure 2. Experimental setup. For each trial, a group appeared above one
of the four scales: (de)humanization, (dis)like, (dis)similarity, (homo)het-
erogeneity; rating arrow appeared randomly at the left or right anchor
position. Over the next 6 s the participant moved the arrow using left and
right buttons to make their rating on the continuous scale; each rating was
followed by a 2 s–6 s jittered interval. In each run, each of 10 groups
(Americans, Europeans, surgeons, robots, toddlers, Muslims, Gypsies,
homeless, puppies, rats) was rated on each scale (i.e., 40 ratings per run).
Participants saw each combination of group and scale in randomized order.
See the online article for the color version of this figure.
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formed ROI analyses to specifically query the regions parametri-
cally associated with dehumanization. The ROI analyses allowed
us to determine (a) whether parametric sensitivities were specific
to one rating scale, controlling for the others; and (b) whether the
dehumanization-sensitive brain regions distinguished between
low- and high-status human groups (rather than just being driven
by, e.g., the animal targets). Overall, these analyses allowed us to
identify brain regions that were specifically sensitive to dehuman-
ization judgments, and which showed a pattern of mean response
consistent with the blatant dehumanization of low-status human
groups.

Results

Behavioral Results

Participants rated each group on each scale consistently across
runs (average split-half reliability � 0.95); if we removed outlier
responses for each participant that deviated �2 standard deviations
from the mean response across all eight runs for each target group
on each scale (�5% of total responses), results were consistent
with those reported below. For mean behavioral ratings of each
group on each scale, see Table 1. As predicted, relative to high-
status groups, the low-status groups were significantly dehuman-
ized. We also observed that low-status groups were more disliked,
seen as significantly more dissimilar from the self, and perceived
to be marginally more homogeneous (see Table 2). Participants
also rated animal targets significantly lower on the humanization
(and heterogeneity) scales than both high- and low-status groups
(ts � 2.5, ps � 0.02), whereas animals were not significantly
distinguished from human groups on either the liking or similarity
scales (ts � 1.8, ps � 0.09).5

Similar results were obtained in a behavioral study using an
independent sample who evaluated the same groups using the
same scales (see online supplementary materials).

Neuroimaging Results

Whole brain regression analyses. Our primary analyses
were focused on determining whether rating the dehumanization of
groups generated distinct patterns of neural activation relative to
providing ratings of the same groups on other conceptually related
dimensions. To do this, we looked for regions in the whole
brain that were significantly correlated—either positively or
negatively6—with any of the scales (e.g., regions where activity
was positively correlated with humanization ratings, and regions
where activity was negatively correlated with humanization rat-
ings), resulting in eight parametric analyses.

Aside from discrete visual cortical responses resulting from the
experimental design (see Figure S1), dehumanization of target
groups was associated with activity in four brain regions: dorso-
medial precuneus (PC), two regions in left inferior parietal cortex
(IPC), and one region in left inferior frontal cortex (IFC). Liking of
target groups was associated with activity in a region in posterior
cingulate cortex (PCC). These regions were all subjected to follow
up ROI analyses. No region showed a significant response, cor-
rected for multiple comparisons, in the other six parametric anal-
yses: humanization, disliking, similarity, dissimilarity, heteroge-
neity, or homogeneity. However, a single region in the MPFC was

sensitive to parametric ratings of similarity to self at a more lenient
threshold (p � .001, k � 10). This region was similar to the one
identified by Harris and Fiske (2006) and Krendl (2016) to be
associated with passively viewing low-warmth/low-competence
individuals (e.g., homeless people, drug addicts) versus higher
warmth/competence individuals (e.g., lawyers), and the region
identified by Mitchell et al. (2006) to be sensitive to judging
similar versus dissimilar others, and was therefore included in the
ROI analyses (Figure 3; Table 3).

Region of interest analyses. In a first set of ROI analyses, we
wanted to determine if the regions that responded parametrically to
a rating scale were selective for that scale controlling for poten-
tially related judgments. To examine the specificity of the para-
metric neural responses in each ROI, we performed a series of
multiple regression analyses using the ratings for each group on
each scale across all participants. For each of the ROIs, we
calculated the mean brain response (in beta) for each of the
evaluations (four scales by 10 targets) per individual, and com-
pared these neural responses with the behavioral score for each of
the evaluations. For every evaluation scale we built a multilevel
model predicting the brain response while engaging in each type of
evaluation using all of the behavioral scores, with subject as a
random factor in the model. To determine if a brain region that
correlated significantly with a rating scale did so not only when
controlling for all other scale ratings, but also significantly more
strongly than all other scales, we then compared the strength of
correlations between all scales within each ROI.

The whole brain analysis revealed four brain regions that were
parametrically sensitive to dehumanization ratings. In the left IFC,
neural responses were selectively sensitive to behavioral ratings on
the Ascent Dehumanization scale: The association between behav-
ioral ratings and brain responses remained significant when con-
trolling for behavioral ratings on all other scales (p � .001).
Moreover, none of the other behavioral ratings were significantly
associated with neural responses in this region (ps � .29). This
pattern of responses was present only when making blatant dehu-
manization judgments: Ascent dehumanization ratings did not
predict neural responses in this region when participants made
judgments on any of the other scales (nor did ratings on any other
scale, ps � .07). Additionally, when making dehumanization judg-

5 Note that similar mean ratings for humans and animals on similarity
judgments were driven mostly by people’s high ratings of similarity with
puppies. Given that dogs are a beloved pet to many, and likely familiar to
all Americans, finding that dogs are viewed as more similar to participants
than Muslims and Gypsies (despite being rated as lower on the humaniza-
tion scale) stood to reason.

6 Given that the human brain contains both excitatory and inhibitory
neuronal populations, it seemed equally plausible to us that a brain region
could be parametrically sensitive to increasing ratings of humanization,
liking, similarity, or heterogeneity, which could activate downstream
prosocial actions and/or inhibit antisocial actions, or parametrically sensi-
tive to increasing ratings of dislike, dehumanization, dissimilarity, or
homogeneity, which could activate downstream anti-social process and/or
inhibit prosocial actions. Consistent with this view, previous research has
reported activity in brain regions that is greater to similar/humanized/liked/
high-status others versus dissimilar/dehumanized/disliked/low-status oth-
ers (e.g., Mitchell et al., 2006), while other research has shown the reverse
pattern in other brain regions (e.g., Cloutier, Ambady, Meagher, & Gabri-
eli, 2012); Jack et al. (2013) report greater activity to animals/animalistic
activity versus humans/humanistic activity in some brain regions, and the
reverse in other brain regions, within the same experiments.
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ments, the strength of the correlation between neural responses and
dehumanization ratings was significantly greater than the correla-
tion between neural responses and ratings of dislike, t(212) �
12.65, p � .001, and homogeneity, t(212) � 4.28, p � .040, and
marginally stronger than the correlation between neural responses
and dissimilarity, t(212) � 2.97, p � .086.

The relationship between neural responses and ascent dehuman-
ization ratings in the PC remained marginally significant when
controlling for ratings on all other scales (p � .084); dissimilarity
ratings were also associated with neural responses while making
dehumanization judgments in this model (p � .044), whereas
ratings on homogeneity and feeling thermometer were not (ps �
.44). Dehumanization ratings correlated (marginally) with neural
responses in the PC only when making dehumanization judgments,
not with neural responses when making judgments on the other
scales (i.e., this association was specific). However, when making
dehumanization judgments, the correlation between neural re-

sponses and dehumanization ratings was not significantly stronger
in the PC than the correlation between neural responses and ratings
of dislike (p � .11), dissimilarity (p � .50), or homogeneity (p �
.23).

The two left inferior parietal regions showed specificity to
ascent dehumanization ratings similar to the left IFC: The associ-
ation between behavioral ratings and brain responses remained
significant when controlling for behavioral ratings on all other
scales (ps � .001), and this pattern of responses was present only
when making ascent dehumanization judgments (all other ps �
.11). Finally, neural responses were significantly more strongly
correlated with ascent dehumanization judgments than with dislike
(LIP 1: t(212) � 4.91, p � .028; LIP 2: t(212) � 24.99, p � .001)
and homogeneity (LIP 1: t(212) � 6.87, p � .009; LIP 2: t(212) �
6.36, p � .009), though not dissimilarity (LIP 1: t(212) � 1.25,
p � .26; LIP 2: t(212) � .05, p � .82).

We also examined the specificity of responses to liking in the
PCC. We found that the relationship between neural responses
while making feeling thermometer judgments and behavioral lik-
ing ratings was significant when controlling for ratings on all other
scales (p � .011); ratings on the other scales did not predict beta
values while making feeling thermometer judgments (ps � .41),
and no scale’s ratings predicted beta values in this region while
making judgments on any of the other scales (ps � .19). When
making liking judgments, neural activity was significantly more
strongly correlated with liking ratings than with ratings on the
Ascent Dehumanization scale (p � .014), but showed only a trend
toward stronger correlations than homogeneity ratings (p � .11) or
dissimilarity ratings (p � .23).

In a second set of ROI analyses, we sought to determine if brain
regions that displayed parametric sensitivity to dehumanization
judgments across all groups also showed a pattern of mean activity
especially consistent with dehumanization of low-status groups.
To do this, we directly examined mean neural responses to the
low-status and high-status human groups that are of primary the-
oretical interest in social psychological research, and compared

Table 1
Average Behavioral Ratings for Each Group on Each Scale

Scale Group Mean SD Scale Group Mean SD

Ascent (Humanization) Americans 17.91 2.57 Overlap (Similarity) Americans 15.46 4.08
Europeans 17.80 3.26 Europeans 9.74 4.54
surgeons 18.36 2.84 surgeons 8.06 5.01
Muslims 16.65 4.74 Muslims 7.38 4.91
Gypsies 15.51 3.95 Gypsies 5.10 3.28
homeless 15.80 4.05 homeless 6.63 4.46
puppies 6.44 4.34 puppies 6.99 4.96
rats 4.04 3.77 rats 2.88 3.15
toddlers 11.37 6.88 toddlers 5.19 3.86
robots 10.95 4.45 robots 8.34 5.63

Feeling Thermometer (Liking) Americans 15.00 3.48 Heterogeneity Americans 14.89 5.04
Europeans 14.05 3.76 Europeans 14.71 4.79
surgeons 14.37 4.21 surgeons 9.93 4.44
Muslims 12.08 4.87 Muslims 11.93 5.00
Gypsies 9.10 3.37 Gypsies 11.37 3.55
homeless 10.01 4.56 homeless 11.83 3.92
puppies 15.48 4.22 puppies 11.56 3.58
rats 5.37 4.13 rats 7.28 4.96
toddlers 10.21 5.69 toddlers 10.62 5.11
robots 13.78 5.17 robots 10.90 4.09

Table 2
Mean Ratings of High-Status Human Groups (Americans,
Europeans, Surgeons) and Low-Status Groups (Muslims,
Gypsies, Homeless)

Scale/status Means 95% CI t-value p-value d

Humanization
High 18.02 [17.04, 19.01] 3.43 .002 .30
Low 15.99 [14.29, 17.69]

Liking
High 14.48 [13.21, 15.74] 4.94 �.001 .43
Low 10.39 [9.07, 11.72]

Overlap
High 11.09 [9.74, 12.43] 6.46 �.001 .56
Low 6.37 [4.97, 7.77]

Heterogeneity
High 13.18 [11.52, 14.83] 1.80 .085 .16
Low 11.71 [10.48, 12.94]

Note. Ratings were provided on 0–20 scales.
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them with mean neural responses to animals (one liked, puppies,
and one disliked, rats, but both distinctively nonhuman). We
theorized that the strongest evidence for a socially relevant
dehumanization-sensitive brain response would be a region that
was not only significantly parametrically modulated by dehuman-
ization judgments (controlling for and more strongly than poten-
tially overlapping judgments), but also responded more similarly
to animals and low-status groups relative to high-status groups
(consistent with behavioral research suggesting that low-status
groups tend to be more animalistically dehumanized than high-
status groups).

To examine this, we performed a 4 scale � 3 group within-
subjects ANOVA in each ROI that proved sensitive to ascent
dehumanization. For any regions that showed a Scale � Group
interaction, we performed follow-up univariate ANOVAs and
planned paired-samples t tests across groups (high-status human,
low-status human, animal) within each scale. For each of these
regions, we found a significant Scale � Group interaction (Fs �
4.3, ps � 0.001, �2s � 0.15), suggesting that the pattern of group
responses differed significantly across scales. Follow-up analyses
revealed that each of the regions also showed a significant univar-
iate effect across groups only when making dehumanization judg-
ments (Fs � 8.1, ps � 0.001, �2s � 0.26; all other scales for all

four ROIs: Fs � 2.9, ps � 0.05). Finally, planned paired-samples
t tests were performed to determine whether the specific pattern of
responses to the three groups (high-status, low-status, animals)
was consistent with a general human versus animal distinction
(i.e., animals � [low-status � high-status]), or if it further distin-
guished between high- and low-status human groups, with low-
status groups showing an activation profile closer to that for
animals (i.e., animals � low-status � high-status).

We found that when making dehumanization judgments, both of
the left IPC regions responded more strongly to animals (left IPC
region 1: M � 0.231, SD � 0.323; left IPC region 2: M � 0.806,
SD � 0.828) than to human groups that were both low-status (left
IPC region 1: M � 0.074, SD � 0.344; left IPC region 2: M �
0.617, SD � 0.750; ts � 3.1, ps � 0.015, ds � 0.65) and
high-status (left IPC region 1: M � 0.021, SD � 0.297; left IPC
region 2: M � 0.521, SD � 0.704; ts � 4.4, ps � 0.007, ds �
0.90), but the human groups were indistinguishable from each
other (ts � 2.1, ps � 0.150). Therefore, the left IPC regions
distinguished between animals and humans specifically when
making dehumanization judgments, but did not distinguish low-
status and high-status human groups.

The left IFC showed a similar pattern, but also showed a
trend—specifically during dehumanization judgments—that dis-
tinguished between low- and high-status human groups: neural
responses in this region were higher while making dehumanization
ratings of animals (M � 0.499, SD � 0.594) than when rating both
high-status (M � 0.140, SD � 0.603; t(23) � 6.38, p � .001, d �
1.11) and low-status (M � 0.295, SD � 0.603; t(23) � 2.82, p �
.029, d � 0.56) groups, and responses while rating low-status
groups were marginally greater than while rating high-status
groups, t(23) � 2.41, p � .074, d � 0.49.

The dorsomedial PC showed a pattern of responses similar to
the left IFC: neural responses while making dehumanization rat-
ings of low-status groups (M � 0.475, SD � 0.682) and animals
(M � 0.536, SD � 0.619) that were significantly higher than while
making dehumanization judgments about high-status human
groups (M � 0.252, SD � 0.495; low-status vs. high-status:
t(23) � 3.03, p � .018, d � 0.72; animals vs. high-status: t(23) �
4.32, p � .001, d � 0.95). Moreover, the neural responses in this
region when making judgments about low-status groups and ani-
mals were statistically indistinguishable from each other, t(23) �
0.75, p � .459. Within these four ROIs, no other paired-samples t
tests were significant between any groups (animals, low-status,

Table 3
Regions Parametrically Sensitive to Each of the Rating Scales

Scale/region x y z size t

Like
PCC 	8 	40 34 182 5.96

Similar
MPFC 0 52 	4 39 4.09a

Dehumanize
PC 4 	62 46 337 4.82
L IFC 	44 6 30 461 7.00
L IPC 1 	38 	44 36 110 6.79
L IPC 2 	30 	76 32 331 5.21

Note. PCC � posterior cingulate cortex; MPFC � medial prefrontal
cortex; PC � dorsomedial precuneus; L IPC � left inferior parietal cortex;
L IFC � left inferior frontal cortex.
No other regions were sensitive to parametric ratings at these thresholds,
and no regions were sensitive to parametric ratings of humanization,
dislike, dissimilarity, homogeneity or heterogeneity.
aSignificant at p � .001, uncorrected (all others significant at p � .05,
corrected).

Figure 3. Brain regions where activity is sensitive to parametric ratings of dehumanization (blue), liking (red),
and similarity to the self (green). Dehumanization and liking thresholded at p � .05, corrected; similarity
thresholded at p � .001, uncorrected. See the online article for the color version of this figure.
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high-status) on any of the other scales (dislike, dissimilarity,
homogeneity; all ps � .05; see Figure 4).

The two ROIs that were parametrically responsive to liking
(PCC) and similarity (MPFC) showed less sensitivity to the type of
group being judged. Because there was no specific prediction
about mean responses to animals versus high- and low-status
human groups on the liking and similarity scales, we examined
each intergroup comparison (high- vs. low status human groups,
high-status vs. animals) using 4 Scale � 2 Group ANOVAs,
separately for each region. Across both regions, there was no main
effect of scale, group or any Scale � Group interactions (all Fs �
2.50, ps � 0.065); results were similar if animals were included as
a third group and 4 Scale � 3 Groups ANOVAs were performed.

Therefore, across our full set of analyses the response profile
that provided the most compelling and consistent evidence of a
role in dehumanization was the left IFC: Activation in this region
during dehumanization trials was parametrically modulated by
dehumanization judgments at corrected thresholds controlling for
all other judgments; was more sensitive to blatant dehumanization
judgments than to judgments on all other scales; tracked behav-
ioral ratings of dehumanization only during trials relating to de-
humanization; and had mean activation levels that distinguished
between high-status human groups, low-status human groups and
animals. In comparison, we found evidence suggesting that acti-

vation in the left IPC regions was uniquely parametrically modu-
lated by dehumanization judgments (vs. other judgments), but little
evidence that activation in this region differentiated between high-
and low-status humans. Mean activation in the dorsomedial PC,
differentiated between high- and low-status humans, but its para-
metric sensitivity controlling for other scale ratings was marginal
and was not stronger than for any other judgments. By contrast, a
region in the PCC was parametrically sensitive to liking judg-
ments, and a region in the MPFC was parametrically sensitive (at
uncorrected thresholds) to similarity judgments. See Table S1 for
mean responses to all groups across all scales in each ROI.

Discussion

In the present study, we examined neural responses associated
with blatant dehumanization judgments, and compared them with
the neural responses associated with judgments on three concep-
tually related dimensions: dislike, perceived dissimilarity and
within-group homogeneity. The distinction between dehumaniza-
tion and dislike was particularly interesting to us, given previously
articulated concerns in the literature about blatant dehumanization
being merely a reflection of general antipathy (Haslam & Lough-
nan, 2014), and the fairly high correlation (rs � .5–.6) between
blatant dehumanization (assessed with the Ascent Dehumanization

Figure 4. Leave one out region of interest analysis in (A) left inferior frontal cortex and (B) dorsomedial
precuneus. In both brain regions, mean responses to the high-status human groups were lower than mean
responses to the low-status groups and animals. † p � .10. � p � .05. �� p � .005. See the online article for the
color version of this figure.
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scale) and dislike (assessed with feeling thermometer) in behav-
ioral research across multiple contexts. A behavioral study we
conducted with an independent sample of participants verified that
blatant dehumanization was also highly correlated with dissimi-
larity and homogeneity ratings (see supplementary online study),
furthering empirical support for proposed theoretical links between
these constructs (e.g., Haslam & Stratemeyer, 2016; Kelman,
1973; McDonald et al., 2017).

Despite the correlations in behavioral ratings, we identified in
the neuroimaging study four regions—one in the dorsomedial PC,
two in the left IPC and one in the left IFC—where activity was
parametrically associated with dehumanization judgments, only
while providing dehumanization judgments, and even when con-
trolling for all other scale ratings (marginally significant for dor-
somedial PC). Furthermore, activation in left IFC and left IPC was
significantly more strongly correlated with dehumanization judg-
ments than with judgments of dislike. The left IFC was particularly
notable, in that (unlike the left IPC regions) it further showed
greater activity in response to animals and low-status human
groups, versus high-status human groups, a response profile con-
sistent with behavioral research suggesting that low-status groups
are particularly likely to be likened to animals (e.g., Kteily et al.,
2015). Furthermore, and as we discuss further below, the activa-
tion we observed in left IFC converges with prior neuroimaging
research using a different methodology (i.e., examining spontane-
ous rather than deliberative dehumanization of targets depicted
animalistically; Jack et al., 2013).

On the other hand, a region in the PCC was parametrically
associated with liking judgments, even when controlling for all
other scale ratings, and only when providing liking judgments.
This region was significantly more strongly correlated with liking
judgments than with dehumanization judgments. Finally, a single
region, in MPFC, was sensitive to similarity judgments, though
only at an uncorrected threshold.

These results therefore provide evidence for a double dissocia-
tion in brain regions that are parametrically sensitive to evaluations
of dehumanization versus dislike (and are suggestive of a triple
dissociation between dehumanization, dislike, and dissimilarity).
These findings thus provide neural evidence for a longstanding
hypothesis that blatant dehumanization is meaningfully different
from outgroup affect (Kelman, 1973; Leyens et al., 2000): Certain
groups (e.g., children, members of remote tribes like the Pygmies
or !Kung) may be liked but still denied cognitive faculties (e.g.,
capacity for self-control) that are deemed central to full humanity;
other groups (e.g., Germans) may be disliked by lower-status
Eastern European countries but nevertheless acknowledged to be
equally (or even more) “fully evolved” than one’s own group
(Bruneau et al., 2017); still other groups (e.g., Muslims) may be
both disliked and dehumanized (Kteily & Bruneau, 2017a; Kteily
et al., 2015, 2016). Our work suggests that the behavioral distinc-
tion between dehumanization and dislike is reflected in the neural
responses to making judgments on each of these dimensions.

Links to Prior Neuroimaging Research
on Dehumanization

The evidence reported here identifies brain regions that are
specific to deliberative judgments of blatant dehumanization ver-
sus judgments on related dimensions. By design, it therefore does

not examine spontaneous dehumanization. Previous research has
examined neural responses to passively viewing typically dehu-
manized groups (i.e., potentially capturing “spontaneous dehuman-
ization” in a naturalistic way), but the design of these studies
cannot easily distinguish between dehumanization and related pro-
cesses. Although it is unlikely that the neural regions active during
deliberate and passive dehumanization paradigms would overlap
completely, the best evidence for brain regions that may be selec-
tively sensitive to dehumanization in real-world settings would be
regions that converge across both the current study and previous
research examining spontaneous activation. Here, we consider the
degree of convergence between our work and prior research and
consider how our findings might help inform that research.

In one study, Harris and Fiske (2006) found decreased MPFC
activity in response to images of low-status versus high-status
others. The authors interpreted the decreased MPFC activity as a
reflection of dehumanization, in so far as decreased MPFC activity
might reflect reductions in the tendency to consider the minds of
low-status targets. Still, their study was not designed to distinguish
between dehumanization and related processes, and the authors
acknowledged that their results converged with reports of de-
creased activity in MPFC when considering dissimilar versus
similar others (e.g., Mitchell et al., 2006). Indeed, they suggested
that “Future research should parse these two overlapping but
nonetheless independent dimensions [dehumanization and dissim-
ilarity]”. We provide such evidence here by showing that activity
in a region of the MPFC (0 52 	4) very close to the MPFC region
identified by Harris and Fiske (2006) (	9 50 	2) tracks with
similarity judgments, but not with judgments of blatant dehuman-
ization. That is, our work suggests that the activation observed by
Harris and Fiske (2006) does not map on to the deliberative
determination of a target as less than fully human, and may instead
reflect a more subtle form of dehumanization in which individuals
overlook the minds of those they deem to be dissimilar (see also
Waytz, Gray, Epley, & Wegner, 2010).

On the other hand, our observation that the left IFC provided the
most compelling evidence for a role in deliberative judgments of
blatant dehumanization converged with previous neuroimaging
studies examining dehumanization using different methodologies.
Specifically, Jack et al. (2013) found greater responses in regions
of left IFC when people viewed pictures of animals (	46 8 22) or
overtly animalistic actions (e.g., drinking from a mud puddle like
a dog [	41 	1 31]), versus pictures of humans or human-specific
actions (Jack et al., 2013). These peak activations are very close to
those reported in the current study (	44 6 30), and neither the
current work nor the experiments from Jack et al. (2013) found
corresponding activity in right IFC. Thus, both spontaneous
dehumanization evoked by passively viewing animalistically de-
humanized others (Jack et al., 2013), and deliberative animalistic
dehumanization judgments (current data) appear to recruit left-
lateralized IFC. This converging evidence across different methods
provides a particularly compelling argument for the importance of
left IFC to dehumanization, and further suggests its distinctness
relative to processes (e.g., in the MPFC) that appear more relevant
to judgments of similarity to the self.

What cognitive process might activity in IFC index? That is,
what reverse inferences about the psychological mechanism of
dehumanization are licensed by our results? In general, reverse
inferences from whole-brain group analyses must be treated with
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caution, because normalizing and group averaging blur activity
from distinct but nearby regions. However, reverse inferences can
also be informative, for example by narrowing the possible psy-
chological interpretations of neural responses, and providing hy-
potheses that can inform future work. To this end, we consider
three possible interpretations of IFC activity observed in the cur-
rent research.

First, the interpretation favored by Jack et al. (2013) is that left
IFC represents task-positive network (TPN) activity, which serves
to reduce activity in the default mode network (DMN) associated
with mentalizing. This would suggest that greater activity in re-
sponse to animals and low-status humans in the left IFC serves to
reduce mentalizing toward these groups, thus dehumanizing them
by denying mind (Epley & Waytz, 2010; Waytz & Schroeder,
2014). From this perspective, one would predict simultaneous and
opposite parametric sensitivities in DMN/mentalizing regions. In
our own work, we did not observe this, although it is possible that
this activity could be subthreshold and potentially revealed by
studies with greater power.

A second possibility is that greater activity in left IFC in
response to low-status versus high-status groups while rating
groups on the Ascent Dehumanization scale is due to an increase
in cognitive control or self-sanctioning when making provocative
and politically incorrect judgments about low-status others. How-
ever, this interpretation seems unlikely for two reasons: First, the
highest responses in these brain regions were observed when
making dehumanization judgments about animals, which are un-
likely to require cognitive control, or be encumbered by self-
presentation concerns. Second, the prior neuroimaging work cited
above (Jack et al., 2013) observed left IFC activity in response to
passive viewing (rather than deliberative judgments), where self-
presentational concerns ought to be much less relevant.

A third possibility is that the selective sensitivity of left IFC to
dehumanization judgments (vs. other judgments), and the in-
creased activity in left IFC when making dehumanization judg-
ments about low-status human groups and animals, could represent
sensitivities to considerations of social hierarchy. A left-lateralized
region of the IFC (	42 17 21) was found to be more active when
explicitly judging the relative social status of famous humans,
versus judgments about the same targets on other dimensions such
as age, gender, or fame (Farrow et al., 2011). And other work
found that a partially overlapping region of IFC, also left-
lateralized (	42 20 34), responded more strongly when passively
viewing images of financially low-status versus high-status indi-
viduals (Cloutier et al., 2012). These studies provide converging
evidence for the potential relevance of left IFC in processing social
status.

Although our interpretation that dehumanization-specific left
IFC activity in our study relates to judgments of social standing
remains tentative, it is consistent with prior behavioral evidence
suggesting the importance of status considerations to blatant de-
humanization. Indeed, individuals particularly concerned with
maintaining hierarchical differentiation between social groups
(i.e., high on social dominance orientation; Ho et al., 2015) are
especially likely to rate low-status groups as animals (Kteily et al.,
2015).

How might this explanation reconcile with the lack of left IFC
activity observed when making judgments about dislike, dissimi-
larity, and homogeneity? Although status is unlikely to be entirely

irrelevant to these judgments, they may depend less specifically on
perceptions of social standing, and more on perceptions of targets’
warmth, closeness, or familiarity. Even high-status targets might
sometimes be rated as dissimilar due primarily to their differing
cultural practices, or as homogenous due to our lack of (individ-
uating) contact with them. And high-status is not necessarily
determinative of liking either: High-status targets are often stereo-
typed as cold (Fiske, Cuddy, & Glick, 2007; Judd, James-Hawkins,
Yzerbyt, & Kashima, 2005). In fact, recent work shows that
lower-status Eastern European countries (Hungary, Czech Repub-
lic) readily report dislike of higher-status European countries (e.g.,
Germany) even while rating them to be just as human (and, at
times, even more human) than their own groups (Bruneau et al.,
2017).

Implications, Limitations, and Future Directions

Beyond the advances it provides, our work also raises additional
questions for future research. For one, whereas the design of the
current work and that employed by Jack and colleagues (2013)
differed both in structure and target, it would be interesting to
examine the degree of convergence between neural activation
when individuals are consciously judging versus passively viewing
the same targets.

It would also be interesting to expand consideration of the types
of conscious humanity-related judgments individuals make. We
focused here on especially blatant judgments—directly likening
targets to lower animals—but other work has examined more
subtle attributions. For example, research on infrahumanization
has investigated the tendency to attribute fewer complex secondary
emotions (thought to be uniquely human) to certain groups (i.e.,
infrahumanization; Leyens et al., 2000), a pattern that can hold in
more “everyday” contexts, and even if individuals do not con-
sciously think of the targets as more animalistic. Might it be the
case that activation underlying this more subtly dehumanizing
judgment converges even more strongly with activation predicting
the spontaneous dehumanization of passively viewed targets that
are not overtly depicted as animals? Exploring this question might
help further delineate the distinction between subtle and blatant
dehumanization (see also Kteily & Bruneau, 2017b).

Future work could also examine the activation underlying forms
of dehumanization beyond the animalistic dehumanization we
focused on here. Haslam (2006) highlighted that we also some-
times mechanistically dehumanize targets (e.g., Germans), seeing
them not as animals but as rigid automata lacking in “human
nature” traits such as curiosity and warmth. Other research high-
lights that we sometimes objectify others (e.g., employees), dein-
dividuating them and treating them as mere tools useful to achiev-
ing our instrumental goals (e.g., Orehek & Weaverling, 2017). It
would be interesting to consider how activation associated with
animalistic dehumanization judgments might be similar to or dif-
ferent from that associated with these other forms of dehumaniza-
tion. For example, whereas we observed a double-dissociation
between activation in regions associated with dislike and animal-
istic dehumanization judgments, it could be that activation in
regions associated with liking judgments is more relevant to
whether we see targets as cold robots or warm humans. Similarly,
judging targets as a homogenous mass rather than unique individ-
uals may be particularly central to objectification. Examining how
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liking, dissimilarity and homogeneity relate to different forms of
dehumanization—at both the behavioral and neural levels—could
therefore be an interesting line of future research.

Notwithstanding the new questions posed by our work, our
findings have important implications. For one, despite any uncer-
tainties about its roots, the activation we observe in the IFC in
response to actively dehumanizing low-status groups and animals
could have downstream effects on social–cognitive processing (as
suggested by Jack et al., 2013), potentially inhibiting concerns
about the consequences of harmful actions to these targets. By
using—and oftentimes abusing—animals for food, sport, and
clothing, we frequently place them outside the scope of our moral
concern and show relatively little regard for their suffering. Im-
portantly, this same type of moral exclusion provides the bedrock
for theoretical explanations of how humans have committed atroc-
ities against other humans throughout history (Bandura, Bar-
baranelli, Caprara, & Pastorelli, 1996). The findings reported here
suggest one potential neural mechanism that may underlie a shared
moral disregard toward both animals and low-status human
groups, distinguishing them both from “fully evolved” humans.
Future research could examine the connectivity between the brain
regions identified here, and activation of brain regions associated
with social cognition and moral concern, and the association of
activity in these regions and prosocial and antisocial intergroup
attitudes and behaviors.

The neural distinction we identify between deliberative dehu-
manization and dislike also has implications for the potential
efficacy of interventions. Efforts to decrease intergroup hostility
have almost exclusively focused on affective processes, such as
decreasing outgroup coldness or improving outgroup empathy. If
prejudice and dehumanization are cognitively distinct processes, it
is possible that making a group seem more likable may not
override, for example, a tendency to consciously perceive them as
primitive or brutish. Interventions aiming to decrease intergroup
discrimination rooted in deliberative dehumanization may thus
need to more directly target the association between certain groups
and animals, or focus on promoting a sense of the target outgroup
as civilized, sophisticated, and capable. Future work may help
determine if interventions specific to dehumanization versus dis-
like influence distinct neural responses and predict different inter-
group outcomes.

Finally, it is important to acknowledge the limitations of this
research. First, although our approach of assessing deliberative
judgments of blatant dehumanization has important advantages, it
also has certain downsides. Blatant judgments of dehumanization
may be particularly subject to self-presentation concerns, with
some individuals likely feeling a need to censor their true judg-
ments of certain targets. Although behavioral studies assessing
blatant dehumanization using deliberative judgments find that it
strongly predicts hostile intergroup behavior (suggesting that it
does capture meaningful variance beyond social desirability; see
Kteily & Bruneau, 2017b, for a review), avoiding self-presentation
concerns entirely is a potential advantage of neuroimaging ap-
proaches that examine neural activity during passive viewing; for
this reason we find the converging evidence for left IFC activation
across paradigms encouraging. Second, as with most neuroimag-
ing studies the statistical inferences would have been bolstered
with a larger sample size, and these results are limited to a single
participant sample. It could also be useful to examine a larger

sample of groups (see Harris & Fiske, 2011). Lastly, and perhaps
most notably, although we had a clear a priori prediction that
judgments of dehumanization would generate unique neural activ-
ity relative to judgments of dislike, our predictions about which
brain regions would be activated by dehumanization or dislike
were more limited. Future work could use the neural activity
identified here as regions of interest for confirmatory analysis.

Conclusion

Recent empirical work has demonstrated that blatant dehuman-
ization is a relevant psychological process associated with con-
temporary intergroup hostility. Here, we identify brain regions that
are parametrically sensitive to judgments of blatant dehumaniza-
tion, but insensitive to the conceptually related judgments of
dislike, dissimilarity, and perceived homogeneity. We also identify
a region that is sensitive to dislike, but insensitive to dehumaniza-
tion. Together, this provides neural evidence for a cognitive dis-
sociation between blatant dehumanization and dislike. Our work
provides especially compelling evidence for the distinct role of left
IFC activation in dehumanization, converging with evidence from
other neuroimaging research on dehumanization using different
methodologies. Taken together, our work speaks to a long-
standing concern in the dehumanization literature that blatant
dehumanization and blatant dislike are conflated, informs previous
research on spontaneous dehumanization, and identifies a set of
brain regions that can be examined in future work aimed at
dissecting the cognitive processes involved in blatantly dehuman-
izing others.
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