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Abstract

During narrative experiences, identification with a fictional character can alter one’s attitudes and self-beliefs to be more
similar to those of the character. The ventral medial prefrontal cortex (vMPFC) is a brain region that shows increased activity
when introspecting about the self but also when thinking of close friends. Here, we test whether identification with fictional
characters is associated with increased neural overlap between self and fictional others. Nineteen fans of the HBO series
Game of Thrones performed trait evaluations for the self, 9 real-world friends and 9 fictional characters during functional
neuroimaging. Overall, the participants showed a larger response in the vMPFC for self compared to friends and fictional
others. However, among the participants higher in trait identification, we observed a greater neural overlap in the vMPFC
between self and fictional characters. Moreover, the magnitude of this association was greater for the character that partic-
ipants reported feeling closest to/liked the most as compared to those they felt least close to/liked the least. These results
suggest that identification with fictional characters leads people to incorporate these characters into their self-concept: the
greater the immersion into experiences of ‘becoming’ characters, the more accessing knowledge about characters resembles
accessing knowledge about the self.
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A reader lives a thousand lives before he dies…The man who
never reads lives only one.

–George R. R.Martin, ADancewith Dragons

Fictional characters—whether encountered in films, tele-
vision or literature—can have profound influences on people.

When Robin Williams died in 2014, social media was flooded

with messages from saddened educators stating that they had

been inspired to teach by Williams’s portrayal of Mr Keating in
the film Dead Poets Society (Townsend, 2014). Similarly, a num-
ber of women in medicine have publicly expressed that Ellen

Pompeo’s character on Grey’s Anatomy sparked their interest
in health professions (ABC News, 2017). And many attorneys
have pursued a law career in part because of Harper Lee’s Atti-
cus Finch (e.g. Chakrabarti, 2015). But how is it that fictional
characters can have these effects on people?

Although there are a number of ways in which individu-
als can engage with characters during a story, research on
the psychology of narrative experiences has largely focused
on two processes: parasocial relationships and identification.
Although the two processes often co-occur, they are neverthe-
less conceptually distinct, with parasocial relationships being
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defined as a one-sided relationship with a media figure (e.g.
news anchor, podcaster and celebrity) or a fictional character in
which the feeling of attachment persists beyond the immediate
narrative or media experience, much like an ongoing friendship
(Schramm and Hartmann, 2008; Brown, 2015). Prior research
has demonstrated that fictional characters can ‘stand in’ for real
friends, alleviating feelings of loneliness and providing the expe-
rience of belonging (Derrick et al., 2009). Identification with a
fictional character, on the other hand, can be viewed as a form
of narrative transportation (Green and Brock, 2000) whereby one
is transported into the first-person psychological perspective
of a character, adopting his/her viewpoint, goals and mental
states within the narrative (Oatley, 1999; Cohen, 2001). Whereas
parasocial processes involve imagining oneself interacting with
a character, identification involves a loss of one’s sense of self
as one in essence ‘becomes’ the character during the narra-
tive experience (Oatley, 1999; Cohen, 2001; Kaufman and Libby,
2012). Further, while parasocial relationships can serve belong-
ingness motivations (see Baumeister and Leary, 1995), iden-
tification is theorized to serve the motivation to expand the
boundaries of the self by allowing one to adopt more identi-
ties, perspectives and experiences than would ever be possible
through the course of everyday life (Mar and Oatley, 2008; Slater
et al., 2014). Research shows that the greater one’s identification
with a character, the more likely it is that one’s self-beliefs, atti-
tudes and behaviorswill change to becomemore similar to those
of the character (Igartua, 2010; Sestir and Green, 2010; Kaufman
and Libby, 2012; Djikic and Oatley, 2014). Moreover, there is evi-
dence that identification with characters continues to influence
people after the narrative experience is over by increasing cog-
nitive elaboration on the story and its characters (Igartua, 2010),
thereby contributing to greater attitude change in the specta-
tor (Hamby et al., 2017). Together, this work demonstrates that
the merging of self and other that identification with fictional
characters entails can leave lasting impacts on the self, but the
precise means by which it does so remains an open question.
One potential mechanism that has been proposed is that simu-
lating the goals and mental states of the character leads people
to internalize these experiences and respond to them as if they
had happened to themselves (Kaufman and Libby, 2012). This
suggests that identification with a fictional character might lead
people to rely on the sameneuralmachinery to represent knowl-
edge about fictional characters as they use to represent their
own self-knowledge.

Research on the functional neuroanatomy of self-referential
processing (e.g. self-knowledge, introspection and prospection)
has long implicated a role for the ventral portion of the medial
prefrontal cortex (vMPFC) in representing knowledge about the
self. Across a wide range of tasks, the vMPFC has been shown to
have a greater response during the retrieval of self-knowledge
than knowledge of others (for reviews, see Jenkins and Mitchell,
2011; Denny et al., 2012; Wagner et al., 2012). Moreover, damage
to this region has been shown to impair the ability to retrieve
self-knowledge (Philippi et al., 2012) while leaving trait knowl-
edge concerning others intact (Marquine et al., 2016), suggesting
a causal role for this region in accessing self-relevant infor-
mation. Although this work demonstrates that the vMPFC is
recruited preferentially during self-referential processing, acti-
vation in this region is also observed when thinking of social
targets other than the self. Research has shown that greater
vMPFC activation is elicited when individuals think of simi-
lar over dissimilar others (Mitchell et al., 2006; Jenkins et al.,
2008) as well as interpersonally close others relative to strangers
(Krienen et al., 2010). Mitchell and colleagues have proposed

that vMPFC activation in response to others reflects a mecha-
nism whereby we draw on our own self-knowledge as a model
tomake inferences about others, but only when such knowledge
is deemed relevant such as when others are similar to ourselves
(Mitchell et al., 2006; Jenkins et al., 2008; Mitchell, 2008). But what
about when those others are fictional characters? If identifica-
tion with fictional others increases the degree to which people
experience a character’s mental and emotional states as their
own, might they then similarly draw on the vMPFC when later
making judgments of fictional characters?

In the present study, we used functional neuroimaging to
examine the activity in the vMPFC for the self, real-world friends
and fictional characters during a commonly used personality-
trait-evaluation task (e.g. Krienen et al., 2010; Mitchell et al., 2011;
Ganesh et al., 2012; Tamir and Mitchell, 2012; Chavez et al., 2017;
Kang et al., 2018; Chavez andWagner, 2020) to test whether indi-
vidual differences in identification with fictional characters are
associated with increased neural overlap between self and fic-
tional others within the vMPFC. Participants were self-identified
fans of the popular HBO television seriesGame of Thrones, a series
that is known for having a passionate fan base that forms strong
emotional ties with the show’s characters as evidenced by their
extreme reactions when those characters are inevitably killed
off (e.g. https://twitter.com/RedWeddingTears). In line with the
work reviewed above, we hypothesized that the tendency to
inhabit the first-person experiences of fictional characters dur-
ing narrative engagement (i.e. trait identification) would lead
to downstream consequences of the neural representation of
these characters when brought to mind outside of the narra-
tive context. Using an independent localizer task to identify the
region of the vMPFC involved in self-referential processing, we
hypothesized that this region’s response for self and fictional
characters would be more similar for participants high in trait
identification. Moreover, because different forms of engagement
with fictional characters can be closely related—parasocial pro-
cesses, for example, can lead to identification with characters
(Brown, 2015)—we additionally tested whether trait identifi-
cation was associated with increased neural overlap between
fictional characters and real-life friends. If differences in the
neural representation of fictional characters at different levels
of trait identification were due to parasocial attachment instead
of or in addition to identification, one would expect these differ-
ences to take the form ofmore similar neural responses between
friends and fictional characters rather than between the self and
fictional characters, as identification would predict.

Materials and methods

Participants

Twenty-six right-handed magnetic resonance imaging (MRI) eli-
gible fans of theHBO seriesGame of Throneswere recruited to par-
ticipate in the present study. Seven participants were excluded
due to insufficient variance in character ratings across the 9
television show characters selected for inclusion in the study
(see below for further details), leaving a total of 19 healthy right-
handed participants (10 female; median age=24; range: 18–37
years) with normal or corrected-to-normal visual acuity who
underwent functional neuroimaging. Participants were scanned
during the airing of the seventh season of the television series as
it was expected that thoughts and feelings about the characters
would be at their most accessible while a season was ongoing.
All participants were self-reported fans of the series as deter-
mined by an adapted six-item measure of consumer devotion

https://twitter.com/RedWeddingTears
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(Ortiz et al., 2013, p. 28; items 1, 2, 3, 7, 8 and 9) and were
up to date on the current events of the series (i.e. had previ-
ously viewed all 60 episodes prior to the airing of the seventh
season). Participants gave informed consent in accordance with
the guidelines set by the Office of Responsible Research Practices
at The Ohio State University.

Stimuli and fictional character selection

Characters from Game of Thrones were selected as targets due
to the comparatively large cast of characters from which to
select as well as the propensity of fans to form attachments
to different characters (e.g. some fans love the conniving
Lannisters, whereas others align themselves with the honor-
able Starks). This allowed us to select a subset of characters to
use in the present study that were the same across all partici-
pants but toward which individual participants reported varying
degrees of closeness (e.g. some participants felt closest to Jaime
Lannister and others to Jon Snow). Prior to participation in the
study, participants provided ratings on scales from 0 to 100
of familiarity, closeness, similarity to self, liking, emotional
attachment and the extent to which they viewed each char-
acter as a friend for 25 Game of Thrones characters. These last
two items, the second of which was adapted from a measure of
parasocial interaction (Rubin et al., 1985), were highly correlated
with the closeness measure (closeness and emotional attach-
ment: r=0.83; closeness and extent to which characters were
viewed as friends: r=0.84), indicating that subjects correctly
understood the intended meaning of the closeness measure as
indicating a feeling of interpersonal connection and attachment.
These ratings were then used to determine which of 25 princi-
ple television show characters to select as targets for the study.
The following nine characters were chosen based on their over-
all familiarity and the degree to which they exhibited variance
in closeness ratings (closeness range: 65–100; s.d.: 16.39–32.67):
Bronn, Catelyn Stark, Cersei Lannister, Davos Seaworth, Jaime
Lannister, Jon Snow, Petyr Baelish, Sandor Clegane and Ygritte
(Figure 1A). Finally, to be included in the study, subjects had to
have a range of at least 50 and s.d. of at least 17 in their closeness
ratings of the 9 target characters. These criteria ensured that
each participant exhibited variance in closeness ratings, which
allowed us to test the extent to which differences in the neu-
ral representation of fictional characters for individuals high vs
low in trait identification were driven by participants’ feelings
toward particular characters.

Procedure

Prior to participating, participants completed a survey ask-
ing them to provide information on 9 self-selected friends/
acquaintances with whom they were personally familiar. Partic-
ipants were asked to select a set of people who varied in terms
of how close they felt to them (closeness range: 32–100) and
were asked not to include romantic partners or immediate fam-
ily members. They reported each target person’s name, their
relationship to that person (e.g. friend and coworker) and how
long they had known them. They also provided the same 0–100
scale ratings of familiarity, closeness, similarity to self and lik-
ing as they had for the fictional characters. These 9 real-world
friends were included in the task described below.

Prior to undergoing functional MRI, participants were tested
to ensure they were familiar with the nine target charac-
ters. They did this first by completing a matching task where

they had to match each character’s name to the correct cor-
responding picture from a set of character photos. Next, they
were asked to verbally provide one fact about each target
character. Participants providing incorrect responses for any
of the characters were asked to review biographies for those
characters (adapted from fansites, e.g. http://www.westeros.org/
GoT/Characters/) to refresh their memories. This was necessary
for only 4 of the 19 participants, with 3 characters being the high-
est number of errors on the matching task. All four of these par-
ticipants were able to provide an additional novel fact for each
of the mismatched characters after reviewing their biographies,
suggesting that they then recalled who the characters were.

Tasks and experimental design

All stimuli were presented and responses recorded in PsychoPy2
(Peirce, 2007, 2009). While in the scanner, participants com-
pleted two versions of a standard trait-evaluation task widely
used in studies on self-referential processing (e.g. Krienen et al.,
2010; Mitchell et al., 2011; Moran et al., 2011; Ganesh et al.,
2012; Tamir and Mitchell, 2012; Kang et al., 2018; Chavez and
Wagner, 2020), with the first version serving as a functional
localizer for the vMPFC. Participants were presented with two
words arranged vertically in black text against a gray back-
ground. For each target trial, the top word displayed was either
‘SELF’, ‘BUSH’ or ‘CASE’, and the bottom word displayed was 1
of 30 valence-balanced trait adjectives (Anderson, 1968). Each
word pairing was displayed for 2000 ms followed by 500 ms
of fixation. Intermittent jittered fixation trials (2500–7500 ms)
were also included, and the order of event presentation was
optimized using Optseq2 (Dale, 1999). For self and Bush trials,
participants made a ‘yes’ or ‘no’ judgment as to whether the
co-presented trait word accurately described themselves or for-
mer United States President George W. Bush, respectively. For
the case trials, participants responded ‘yes’ or ‘no’ to the ques-
tion of whether the trait adjective displayed was in all capital
letters. This task consisted of one functional run with 30 tri-
als per condition. As in previous research using this task as a
functional localizer (e.g. Krienen et al., 2010; Mitchell et al., 2011;
Tamir and Mitchell, 2012; Chavez and Wagner, 2020), we used
the contrast of Self >Other trials to define a region of interest
(ROI) within the vMPFC independent of the main task.

For the main task, the same basic trait-evaluation task was
used but without the case condition included (Figure 1B). The
targets of the trait judgments were nine fictional characters
(which were common across all participants), nine personally
familiar friends and acquaintances (specific to each participant)
and the self. Thirty-six valence-balanced trait adjectives, none
of which overlappedwith the 30 included in the functional local-
izer, were included once for each target. Intermittent jittered fix-
ation trials (2500–5000 ms) were again included. There were six
runs of the main task, each consisting of six judgments for each
of the 19 targets. Opseq2 (Dale, 1999) was used for optimizing
the order stimulus event presentation to maximize efficiency of
hemodynamic response estimation. The top six best-performing
designs were chosen as the templates for the six runs of the
main task. Each template consisted of placeholders for each
condition type and the order of the six versions was random-
ized across participants, as was which target replaced which
placeholder, resulting in a unique order of trials across the
experiment for every participant, thereby obviating any poten-
tial trial-order effects. Including the functional localizer task,
the total duration for these two tasks was approximately 47min.

http://www.westeros.org/GoT/Characters/
http://www.westeros.org/GoT/Characters/
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Fig. 1. (A) The nine Game of Thrones characters selected as targets in the study based on the high levels of variance in participants’ ratings of closeness. Below each

character is a violin plot displaying the distribution across participants of the 0–100 ratings of similarity to self (blue), liking (orange) and closeness (green). The width

of each plot reflects the density of responses within that range of the scale for each rating type. Vertical lines within each plot mark the lower extrema, mean and

higher extrema for each rating type. (B) Examples of the trait-evaluation task completed while participants underwent functional magnetic resonance imaging. Target

trials were randomly intermixed with jittered fixation. On each trial, participants made a yes–no judgment using a two-button button box as to whether the trait

word presented below the dash accurately described the target presented above the dash. These judgments were made for 19 targets in total: the self, nine fictional

characters and nine self-selected personally familiar friends and acquaintances. On target trials, the co-presented target and trait word appeared for 2000 ms followed

by 500 ms of fixation.

Post-scanner survey

Immediately after scanning, participants completed a final
survey that consisted of additional ratings of the targets (nine
Friends, nine Fictional Characters and the Self), as well as
several individual difference measures described below. First,
because the seventh season of the series was ongoing, par-
ticipants were asked whether or not their feelings toward any
of the target fictional characters had changed since their orig-
inal ratings (i.e. on the prescreening survey) due to events
in the new episodes. If so, participants adjusted their origi-
nal ratings to better reflect their current feelings, and these
updated ratings were used in the analyses. Participants also
completed the interpersonal reactivity index (IRI; Davis, 1983),
the UCLA Loneliness Scale (Russell, 1996) and the Transportabil-
ity Scale (Dal Cin et al., 2004) thatmeasures a general tendency to
become transported into narratives (see Green and Brock, 2000).

Finally, participants completed the Ten-Item Personality Inven-
tory (Gosling et al., 2003) for all 19 targets. Trait identification
was measured using the Fantasy subscale of the IRI, which cap-

tures the tendency to ‘transpose [oneself] imaginatively into the

feelings and actions of fictitious characters in books, movies,

and plays’ (Davis, 1983, p. 114) and includes items such as ‘I
really get involved with the feelings of the characters in a novel’.
However, due to potential concerns about conceptual overlap

between our measure of trait identification and trait transporta-
bility, we additionally conducted post hoc analyses with two
separately constructed measures of trait identification and trait
transportability that were created by recategorizing items across

both scales as reflecting either identification processes or trans-
portation broadly speaking (i.e. a tendency to become absorbed

in stories, but with no emphasis on being transported into
the first-person psychological perspective of characters). The
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recategorization of the scale items is included in the Sup-
plemental Materials (Table S8) along with all analyses using
the recategorized trait identification and trait transportability
scores (pp. 12–14). In general, the pattern of results is consis-
tent whether using the recategorized measures or the scales in
their original forms though in some cases the results of sec-
ondary analyses did not reach statistical significance with the
recategorized measures.

Image acquisition

MRI was conducted with a Siemens Prisma 3 Tesla scan-
ner using a 32-channel phased array coil. Structural images
were acquired using a T1-weighted MP-RAGE protocol (176
sagittal slices; repetition time (TR): 1900 ms; time to echo
(TE): 4.4 ms; flip angle: 12◦; 1 mm isotropic voxels). Func-
tional images were acquired using a T2*-weighted echo pla-
nar sequence (TR: 2500 ms; 45 axial slices, TE: 28 ms; flip
angle: 76◦; 3 mm isotropic voxels). For each participant, we
collected one run of the functional localizer task (138 whole-
brain volumes) and six runs of the main task (166 whole-brain
volumes per run).

Image preprocessing

Preprocessing was conducted using SPM12 (Wellcome Depart-
ment of Cognitive Neurology, London) in conjunction with a
suite of in-house tools for preprocessing and analysis (SPM12w;
https://github.com/wagner-lab/spm12w). First, imageswere cor-
rected for differences in acquisition time between slices and
then realigned within and across runs via a rigid body trans-
formation in order to correct for head movement. Images were
unwarped to reduce residual movement-related image distor-
tions not corrected for by realignment and then normalized
into a standard stereotaxic space (3 mm isotropic voxels) based
on the SPM12 EPI template that conforms to the ICBM 152
brain template space (Montreal Neurological Institute). Nor-
malized images were spatially smoothed (4 mm full-width-
at-half-maximum) using a Gaussian kernel to increase the
signal-to-noise ratio (SNR). Volumeswere inspected for scanner-
and motion-related artifacts based on an examination of the
realignment parameters and temporal SNR for each run in each
participant.

Functional localizer

For each participant, a general linear model (GLM) was con-
structed to investigate category-specific brain activity. This GLM,
incorporating covariates of no interest (a linear trend to account
for low-frequency drift, movement parameters), was convolved
with a canonical hemodynamic response function and used to
compute parameter estimates (β) and contrast images (con-
taining weighted parameter estimates) at each voxel. First-level
analyses investigated the Self >Bush contrast. The results of this
functional localizer taskwere then submitted to group-level ran-
dom effects analyses to isolate regions of the brain involved in
self-referential processing (P<0.05 corrected at the cluster level).
This analysis identified a cluster in the vMPFC that was then
used as a ROI (6 mm spherical ROI with a peak centered at
Montreal Neurological Institute [MNI] coordinates: 6, 42, 3) for
subsequent analysis of the main task.

Trait-judgment task analysis

For the data collected from the trait-judgement task, two GLMs
were constructed for each participant: one with the three main

categories (Self, Friends and Fictional Characters) and one with
each individual identity (i.e. 18 identities plus self) defined
separately. To examine average differences between categories,
whole-brain statistical maps (P<0.05, corrected at the clus-
ter level) were produced for each condition over baseline as
well as the following contrasts: Self > Friends, Self > Fictional
Characters and Friends>Fictional Characters. The resulting
whole-brain maps were examined to identify regions displaying
group-level significant differences in activation for one category
over another. We also examined average differences between
categories within the independently defined vMPFC ROI.

Regression analyses were conducted to test whether indi-
vidual differences in the tendency to identify with fictional
characters, and thus to internalize characters’ experiences, were
associated with self–other neural overlap. Self–other neural
overlap was calculated by taking the mean-weighted parame-
ter estimates for the contrast of Self > Fictional Characters from
the independently defined vMPFC ROI. Values closer to zero indi-
cate less of a difference in the level of activation in the vMPFC
observed when thinking about the self vs fictional characters.
Because one participant could be considered an outlier with
respect to their trait identification score (defined as being more
than 2.5 s.d. away from the samplemean), robust regressionwas
implemented using the Robust Linear Models function from the
statsmodels package in Python (Seabold and Perktold, 2010) with
Huber’s T for M-estimation.

Follow-up analyses explored whether the subjective ratings
of the characters (i.e. closeness, liking, similarity to self or famil-
iarity) might explain which characters (or, more precisely, which
particular feelings toward/perceptions of those characters) were
of particular importance in driving the association between trait
identification and self–other neural overlap with fictional char-
acters. To test this, the contrast of Self > Fictional Characters
was computed separately for each of the 9 fictional characters
within the independently defined vMPFC ROI. Robust regres-
sion was used to calculate the association between self–other
neural overlap and trait identification for the top and bottom
ranked character based on participants’ ratings of closeness, lik-
ing, similarity to self and familiarity. We then tested whether
the slope associated with the top ranked character was sig-
nificantly greater in magnitude than that associated with the
bottom ranked character (Paternoster et al., 1998).

In addition to the main analyses described above, several
additional analyses were conducted to establish the speci-
ficity of the reported effect. To assess whether the relationship
between trait identification and vMPFC activity was specific to
fictional characters, we additionally tested whether trait iden-
tification was associated with self–other neural overlap with
friends. Next, robust multiple regression was used to exam-
ine whether trait identification explained unique variance in
self–other neural overlap with fictional characters beyond that
explained by the related, more general construct of trait trans-
portability. Finally, to determine whether differences in the
neural response to fictional characters were reflective of paraso-
cial processes instead of or in addition to identification, we
tested whether trait identification was associated with neural
overlap between fictional characters and friends/acquaintances.

Results

Comparison of Self, Friends and Fictional Characters
within the vMPFC

Based on an independent self-evaluation functional localizer
task, a region of the vMPFC (MNI coordinates: 6, 42, 3) was
identified as showing a greater response to self-referential vs

https://github.com/wagner-lab/spm12w
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Fig. 2. Parameter estimates within the independently defined vMPFC ROI

showed the greatest activation for Self trials followed by Friend trials followed

by Fictional Character trials (Self vs Friends: t18 =3.72, P=0.002; Self vs Fic-

tional Characters t18 =9.80, P<0.001; Friends vs Fictional Characters t18 =5.77,

P<0.001). Inset shows location of ROI (6, 42, 3). Coordinates (x, y, z) are in

Montreal Neurological Institute stereotaxic space.

other referential judgements (see Table S2 and Figure S1 in
Supplementary Materials for full whole-brain results of the self-
evaluation functional localizer). Neural responses during the
trait-evaluation task were extracted for Self, Friends and Fic-
tional Characters from a 6 mm spherical ROI centered at this
peak. A repeated measures analysis of variance (ANOVA) indi-
cated a main effect of target (F2,36 =46.08, P<0.001) such that
the vMPFC showed a general pattern of Self > Friends>Fictional
Characters (Self vs Friends: t18 =3.72, P=0.002; Self vs Fictional
Characters t18 =9.80, P<0.001; Friends vs Fictional Characters
t18 =5.77, P<0.001). These results (displayed in Figure 2) are con-
sistent with some previous work showing that the vMPFC dis-
tinguishes between the self and even close friends (Heatherton
et al., 2006; cf. Krienen et al., 2010).

Whole-brain analysis comparing Self, Friends and
Fictional Characters

Comparisons between the Self, Friends and Fictional Charac-
ters were also examined at the whole-brain level (see Figure 3
and Tables S2–S7 in Supplementary Materials). Overall, results
showed a general pattern of greater neural activity for both
Self vs Fictional Characters and Friends vs Fictional Characters
(P<0.05 corrected) in midline structures commonly implicated
in self-referential cognition and in social cognition, namely the
MPFC as well as areas of the precuneus and posterior cingu-
late cortex. In contrast, the areas of the MPFC showing greater
activity for the Self vs Friends were much more restricted. In
addition, greater activity was observed for the Self relative to
both Friends and Fictional Characters in the temporoparietal
junction bilaterally and the superior temporal sulcus bilaterally.

Trait identification and self–other neural overlap with
fictional characters

To test whether individuals high in the tendency to identify
with fictional characters show greater self–other neural overlap
in the vMPFC when accessing knowledge about those char-
acters, we used robust regression to predict the contrast of
Self > Fictional Characters from trait identification scores. This
analysis revealed that individuals higher in trait identification

Fig. 3. Brain regions showing greater activation (P<0.05, corrected) for Self tri-

als vs Friend trials, Self trials vs Fictional Character trials and Friend trials vs

Fictional Character trials.

Fig. 4. Scatterplot depicting the association between trait identification and the

blood oxygen level–dependent response difference to all Self trials vs Fictional

Character trials in the independently defined vMPFC ROI. Trait identification

scores were recoded such that the lowest possible score on the scale was equal

to −1 and the highest possible score was equal to 1. Inset shows location of ROI

(6, 42, 3). Coordinates (x, y, z) are in Montreal Neurological Institute stereotaxic

space.

exhibited more similar activity in the vMPFC when thinking
about fictional characters compared to thinking about the self
(b=−1.35, SE=0.35, z=3.87, P<0.001; Figure 4).

Given that prior work has suggested that the vMPFC is dif-
ferentially recruited when thinking of others depending on
perceptions of interpersonal closeness (Krienen et al., 2010) or
similarity to the self (Mitchell et al., 2006; Jenkins et al., 2008), we
next examined whether participants’ subjective ratings of the
characters (i.e. closeness, liking, similarity to self and familiar-
ity) might modulate the association between trait identification
and self–other neural overlap with fictional characters. To do
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this, self–other neural overlap was calculated for each indi-
vidual character (i.e. the parameter estimate for the contrast
of Self > Individual Fictional Character within the vMPFC ROI).
Next, the association between trait identification and self–other
neural overlap was computed for the top and bottom ranked
characters based on participants’ subjective ratings. Results
indicated that the slope observed for the closest ranked char-
acter (b=−2.10, SE=0.42, z=4.98, P<0.001) was greater in
magnitude (z=2.23, P=0.03) than that observed for the least
close ranked character (b=−0.64, SE=0.50, z=1.27, P=0.20).
Similarly, the slope observed for the most liked character
(b=−2.27, SE= 0.37, z=6.09, P<0.001) was greater inmagnitude
(z=2.25, P= 0.02) than that observed for the least liked charac-
ter (b=−0.68, SE=0.60, z=1.14, P=0.25). The slope for the top
and bottom ranked characters were not significantly different
from one another for ratings of similarity to self or ratings of
familiarity (Ps > 0.24).

Trait identification and self–other neural overlap with
friends

To determine whether the reported effect was specific to
fictional characters, we additionally tested the association
between trait identification and self–other neural overlap with
friends. There was no significant association between trait iden-
tification and self–other neural overlap with friends (b=−0.32,
SE=0.42, z=0.77, P=0.44). Direct comparison of the magnitude
of this slope with that for identification predicting self–other
neural overlap with characters was in the expected direction
but was marginal with respect to being significantly different in
magnitude (z=1.88, P=0.06).

Does trait identification predict unique variance beyond
trait transportability?

Because we define identification as a specific form of narra-
tive transportation whereby one is transported specifically into
the first-person psychological perspective of characters, we
next determined whether trait identification explained unique
variance in self–other neural overlap with fictional charac-
ters beyond trait transportability, or a general tendency to get
absorbed in stories without any emphasis on the position one
takes within the narrative events. While there was also a sig-
nificant association between self–other neural overlap with fic-
tional characters and trait transportability (b=−2.06, SE=1.00,
z=2.05, P=0.04), when the two measures were simultane-
ously entered into a robust regression predicting self–other neu-
ral overlap with fictional characters, only trait identification
remained a significant predictor (trait identification: b=−1.13,
SE=0.40, z=2.81, P=0.005; trait transportability: b=−0.80,
SE=0.91, z=0.89, P=0.38).

Trait identification and neural overlap between friends
and fictional characters

Because identification is closely related to and can be pre-
ceded by parasocial interactions/relationships (Brown, 2015),
we additionally assessed whether trait identification was asso-
ciated with neural overlap between fictional characters and
real-life friends and acquaintances, which would suggest that
differences in the neural response when thinking of fictional
characters reflect the downstream consequences of paraso-
cial processes in addition to identification. To test this, we

examined the association between trait identification and neu-
ral overlap across all fictional characters and personally famil-
iar friends/acquaintances. Trait identification was significantly
associated with neural overlap between fictional characters and
real-life friends and acquaintances (b=−0.73, SE=0.34, z=2.13,
P=0.03), and this slope was not significantly smaller in mag-
nitude than that observed for trait identification and self–other
neural overlap with fictional characters (z= 1.27, P=0.20).

Discussion

When individuals engage in narrative experiences, they have
the chance to take on countless new identities, to see worlds
through others’ eyes and to return from these experiences
changed. The notion that narrative fiction has such an impact
on individuals, long argued by literary scholars, is strongly sup-
ported by empirical evidence that identification with a fictional
character can lead to changes in individuals’ self-beliefs, atti-
tudes and behaviors (Igartua, 2010; Sestir and Green, 2010;
Kaufman and Libby, 2012; Djikic and Oatley, 2014). The cur-
rent study expands on this behavioral work by highlighting a
potential neural mechanism by which these changes can occur.
Here, we demonstrate that individuals higher in trait identifi-
cation exhibit greater self–other neural overlap with fictional
characters in the vMPFC, a brain region that is commonly impli-
cated in self-referential processing (Jenkins and Mitchell, 2011;
Denny et al., 2012; Wagner et al., 2012) and in which damage is
associated with impaired accessibility of self-referential knowl-
edge (Philippi et al., 2012; Marquine et al., 2016). Specifically, we
show that neural responses for Self and Fictional Characters are
more similar among individuals who regularly mentally simu-
late narrative experiences from the first-person psychological
perspective of characters within the story (i.e. trait identifica-
tion). This finding suggests that themore immersed people tend
to get in experiences of ‘becoming’ a fictional character, the
more likely they are to access knowledge about that identity
using the same neural machinery as they do to access knowl-
edge about themselves. This is consistent with the theoretical
definition of identification as amerging of self and other (Oatley,
1999; Cohen, 2001; Kaufman and Libby, 2012). Because these
individuals internalize the experiences of the character as their
own, accessing knowledge about those characters more closely
resembles accessing autobiographical knowledge. Further, the
results of the current study provide preliminary evidence that
this may be especially likely to be true for the characters to
which individuals feel closest/who they like the most.

It has been proposed that vMPFC activity in response to eval-
uations of others reflects the extent to which the self is being
drawn on as a model to understand the mental states and/or
traits of the target (Mitchell et al., 2006; Jenkins et al., 2008;
Mitchell, 2008), as suggested by simulation theories of social
cognition (e.g. Gordon, 1986). This previous work relies pri-
marily on paradigms using novel targets that are manipulated
to be perceived as either similar or dissimilar to the partici-
pant. In the current study, however, the targets were not novel
but rather well-known fictional characters. It is unclear, there-
fore, whether individuals higher in trait identificationweremore
likely to draw on the self as a model when evaluating fictional
characters, or if accessing knowledge about fictional characters
is, in a sense, the same as accessing self-knowledge. An alto-
gether different interpretation of the finding comes from the
proposal of Buckner and colleagues that the vMPFC reflects the
personal significance of stimuli (Andrews-Hanna et al., 2010),
e.g. in the case of judgments of others, the relevance of those
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others to one’s own survival (Krienen et al., 2010). Under this
interpretation, the greater self–other neural overlap observed
for individuals higher in trait identification simply reflects the
greater personal significance/relevance of fictional characters to
these individuals. This interpretation is arguably more consis-
tent conceptually with a parasocial processes explanation of the
current findings, for which there was some evidence in the form
of an association between trait identification and neural overlap
between friends and fictional characters.

A key difference between parasocial processes and identifi-
cation is that one retains his/her sense of self during parasocial
processes, imagining what it would be like to interact with or
be friends with the character in question (Cohen, 2001; Brown,
2015). Evidence suggests that individuals do in fact respond
to fictional characters similarly to how they would respond
to a real-life friend. Thinking of fictional characters can alle-
viate loneliness (Derrick et al., 2009), being in the ‘presence’
of fictional characters can lead to social facilitation/inhibition
effects (Gardner and Knowles, 2008) and individuals’ emotional
response to the end of a loved television show resembles the
response to the end of a friendship (Cohen, 2003). There-
fore, we have argued that parasocial processes would most
likely be reflected in neural overlap between fictional characters
and real-life friends/acquaintances rather than neural overlap
between fictional characters and the self. Although the associ-
ation between trait identification and self–other neural overlap
with fictional characters was greater in magnitude, there was
also a significant association between trait identification and
neural overlap between friends and fictional characters, sug-
gesting that both identification and parasocial processes may
influence vMPFC activity in response to thinking of fictional
characters. Because identification is not necessarily a sustained
state but rather can be ‘fleeting and vary in intensity’ (Cohen,
2001, p. 250), and because identification is closely related to
parasocial processes with some work suggesting that the lat-
ter is an antecedent to the former (Brown, 2015), disentangling
the distinct role of each process on the neural representation
of well-known fictional characters may prove difficult. Previous
research, however, highlights the importance of inhabiting the
first-person perspective and role of a fictional character with
respect to predicting vMPFC activity, providing additional evi-
dence that responses in this region may reflect a merging of self
and other. Greater activation was observed in this region when
gamers thought of their World of Warcraft avatar compared
to when non-gamer controls thought of their favorite fictional
character (Ganesh et al., 2012). Gamers inhabit the perspective of
their avatars in a very concrete sense: they control their actions
and decisionswithin the virtual environment, and this influence
can go both ways as demonstrated by research showing that the
physical appearance of the avatar one inhabits can influence
an individual’s subsequent offline, face-to-face interactions (Yee
et al., 2009). This element of control over the character, how-
ever, makes identificationwith a videogame avatar distinct from
identification with fictional characters from more traditional
narratives, as was the focus in the current study.

According to Mitchell and colleagues, the self is drawn on
to understand others only if the self is deemed an appropriate
proxy as tends to occur when we perceive others to be similar
to ourselves (Mitchell et al., 2006; Jenkins et al., 2008). More-
over, behavioral work on identification with fictional characters
has also focused on perceived similarity to self as a predic-
tor of the ease with which one is able to inhabit the role of a
given character (e.g. Oatley, 1999; Kaufman and Libby, 2012).
The current findings, however, provide initial evidence for per-
ceived closeness and liking rather than perceived similarity as

potentially important factors in the association between trait
identification and self–other neural overlap with fictional char-
acters. It may be the case that perceived similarity is a strong
predictor when narrative experiences are short, and there is
little time to form a meaningful emotional attachment to a
character. In this way, studies relying on short narrative expe-
riences are somewhat analogous to the work discussed above
(e.g. Mitchell et al., 2006; Krienen et al., 2010), in which partic-
ipants quickly form impressions of novel identities. However,
when narrative experiences become longer, it may be the case
that closeness and liking become more important for identifica-
tion. There are several reasons why individuals higher in trait
identification might be better able to inhabit the first-person
perspective of a character, regardless of that character’s simi-
larity to the self. Because these individuals regularly and readily
mentally simulate the mental states of fictional characters, it
may simply be a matter of being more practiced at simulat-
ing the thoughts and feelings of a diverse set of identities (Mar
and Oatley, 2008). A recent work by Tamir and colleagues sug-
gests that individuals who read more fiction perform better on
social cognitive tasks and that this association is mediated by
the extent to which the dorsomedial prefrontal cortex (dMPFC)
subnetwork of the default mode network (Andrews-Hanna et al.,
2010) is recruited during reading of social passages (Tamir et al.,
2016). This work supports the idea that certain individuals are
more practiced at simulating the mental states of others and
suggests a potential antecedent to self–other neural overlapwith
fictional characters (i.e. greater recruitment of the dMPFC sub-
network during portions of the story featuring a given character).
In addition to being a matter of ability, individuals higher in
trait identification may also be especially motivated to simulate
identities that are different from their own as previous research
suggests that a strongmotivation to engage with narratives is to
explore alternate identities in order to expand the boundaries of
the self (Slater et al., 2014). Feelings of closeness/liking to char-
acters, then, might in some cases motivate identification and in
other cases be a consequence of it.

Our results showed that transportability was also associ-
ated with self–other neural overlap with fictional characters,
but this association disappeared when including identification
in the model. Narrative transportation is a state of immersion
in the events occurring within a story, which, like identifica-
tion, can lead to changes in attitudes (Green and Brock, 2000)
and self-beliefs (Green et al., 2004; Shedlosky-Shoemaker et al.,
2014). Identification and narrative transportation are related
constructs (e.g. Hall and Bracken, 2011), but whereas trans-
portation captures immersion into the story in general, identi-
fication involves immersion specifically into the psychological
perspective of a character. Trait identification explained unique
variance in self–other neural overlap with fictional characters
beyond that explained by transportability, suggesting that being
immersed in the narrative events as a spectator is not sufficient
for the internalization of characters’ experiences; one must be
actively immersed in the roles and mental states of the char-
acters (Oatley, 1999). Although there were concerns regarding
conceptual overlap between our measures of trait identifica-
tion and trait transportability, the relative emphasis of each
measure on identification specifically as opposed to transporta-
tion more generally was consistent with its labeling (i.e. the
trait identification measure had a larger proportion of items
clearly capturing identification; Supplementary Table S8). Fur-
ther, after recategorizing all scale items to more directly tar-
get each construct, trait identification still explained unique
variance in self–other neural overlap with fictional characters
beyond trait transportability (Supplemental Materials, p. 13).
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Although Game of Thrones provided an ideal text from which
to draw stimuli due to its wide cast of characters toward which
different fans form different impressions, the findings reported
herein are inherently limited in their generalizability due to the
focus on a single television series. In addition, recent evidence
suggests that there are differences in the neural representation
of romantic partners compared to other close attachment figures
(Laurita et al., 2017), highlighting the need for future work in this
vein to be sensitive to the nature of the attachment involved
as other recent work has similarly identified distinct effects
of romantic parasocial attachment as compared to parasocial
attachment in general (Erickson andDal Cin, 2018; Erickson et al.,
2018). In the current study, we cannot distinguish between these
attachment types as we did not assess the potential for roman-
tic parasocial attachment to the fictional characters chosen as
targets.

The current study demonstrates that the neural represen-
tation of fictional characters within the vMPFC differs between
those who readily and regularly experience narratives from the
perspectives of characters and those who do not. For individu-
als high in trait identification, who internalize the experiences of
fictional characters, accessing knowledge about fictional charac-
ters more closely resembles accessing knowledge about the self,
and this may especially be true for those characters to which
they feel closest and who they like the most. The evidence pre-
sented herein shows that the merging of self and other that
identification with fictional characters entails can last beyond
the confines of the narrative experience itself. When fictional
characters are brought tomind later outside of the narrative con-
text, individuals nevertheless differ in the levels of self–other
neural overlap they exhibit. There are countless examples of
narrative fiction altering the course of people’s lives by influ-
encing their attitudes, values and, in some extreme cases, even
major life decisions such as what career to pursue. When indi-
viduals experience stories as if they were one of the characters,
a connection with that character is formed and, as our findings
suggest, that character becomes intertwined with the self.
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