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Abstract

Background Social communication difficulties in autism were traditionally attributed to deficits in empathy, that is,
understanding others'mental states and responding to these with a similar or appropriate emotion, within autistic
individuals. The double empathy problem theory proposes that difficulties with cross-neurotype empathy are
bidirectional. This study examines predictions from the double empathy problem theory, mainly whether autistic and
non-autistic individuals differ in their empathy towards autistic versus non-autistic social targets, using an empathic
accuracy paradigm alongside self-report measures of empathy and empathic interest.

Methods A novel empathic accuracy stimulus featuring video-recorded autobiographical stories from five autistic
and five non-autistic adult storytellers was used. Participants [141 autistic, 94 non-autistic; mean age: 49.09 years
(SD=16.41)] were recruited through the Cambridge Autism Research Database. Each participant viewed two stories
(one autistic, one non-autistic storyteller) in a randomized design, continuously rated storytellers'emotional valence,
and globally rated the degree to which they believed the storytellers felt each of 12 discrete emotions. Accuracy
was computed as concordance with storytellers’own ratings. Participants also self-reported empathy and empathic
interest toward the storyteller in the target videos. Mixed linear models examined the effects of rater neurotype,
target neurotype, and their interaction. Participants'text responses were qualitatively analyzed using an inductive,
data-driven approach to identify patterns within the data, which converged into subthemes and themes.

Results No significant main effects emerged for rater or target neurotype on continuous valence or specific

emotions’empathic accuracy. A trend-level interaction (p=.059, d=0.13) suggested that autistic raters showed

relatively higher continuous valence empathic accuracy toward autistic targets than non-autistic raters. Non-autistic

raters reported significantly higher self-reported empathy (p<.001, d=-0.67) and empathic interest (p<.001, d=-

0.43) regardless of target neurotype. Qualitative analysis revealed that autistic participants described difficulties in

identifying emotions and in performing the EA task, and engaged in metacognitive introspection, while non-autistic
L participants focused more on task design feedback.
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Limitations The use of video-based experimental design may not fully capture the complexity of spontaneous social
encounters. The self-selected sample of autistic participants may not represent the full autism spectrum or include
individuals requiring greater support, potentially affecting generalizability.

Conclusions Findings suggest partial support for the double empathy problem theory and potential
underestimation of autistic participants of their own empathic abilities. Individual variability patterns caution against
treating neurotypes as homogeneous categories that alone determine double empathy processes. Future research
should examine real-world interactions and include measures of autistic traits across participants.

\Keywords Empathy, Empathic accuracy, Double empathy, Autism, Autistic, Emotions

Difficulties in social interaction and relationships have
consistently been recognized as a core feature of autism,
from its early to recent descriptions [1, 2]. Persistent
challenges in social communication are central to the
diagnostic criteria for autism [3], and research captur-
ing first-person autistic perspectives also points to social
difficulties, describing effort, anxiety, and exhaustion of
autistic people during social interactions [4, 5]. Various
explanations have been proposed to account for these dif-
ficulties, many of them seeking to locate the root cause
within the autistic mind. One of the prominent theories
suggests that autistic individuals struggle to identify, infer,
and understand others’ mental states [6—10]. Empirical
research has shown the difficulties that autistic individu-
als present in understanding others’ emotions, thoughts,
and intentions [11-13], and in recognizing social signals,
including facial expressions [14], and tone of voice [15].
Thus, autism has traditionally been associated with dif-
ficulties in empathy, that is, understanding others’ mental
states and responding to these with a similar or appropri-
ate emotion [10, 16—19].

Researchers point to two components included in the
multifaceted concept of empathy: cognitive empathy - the
intellectual/imaginative apprehension and understanding
of others’ emotions, and emotional, or affective empa-
thy - the emotional response to others’ emotions with a
similar or an appropriate emotion [20-24]. The study of
empathy in autism has advanced from theories suggest-
ing that autistic people lack empathy [25], or have a defi-
cit in cognitive empathy and an intact emotional empathy
[26], to a more nuanced understanding of the challenges
autistic individuals may encounter in empathic processes,
for example, an intra-individual imbalance between cog-
nitive and emotional empathy [27, 28]. Still, overall, this
literature proposes that autistic individuals struggle more
than non-autistic people to empathize with others. It is
important to consider, though, the limitations of mea-
sures used to operationalize and evaluate empathy, as
first-person accounts suggest that empathy might be
expressed in autistic people differently from non-autistic
norms, thus research from non-autistic perspectives may
misconstrue observable autistic behaviors [29].

The ‘double empathy problem’ theory [30, 31] has
offered a new conceptualization of the empathy ‘prob-
lem’ in autism. According to this theory, the social com-
munication difficulties between autistic and non-autistic
individuals are bidirectional, rather than stemming exclu-
sively from the autistic mind. In Milton’s formulation,
the double empathy problem concerns a reciprocal mis-
match in social communication and mutual understand-
ing between autistic and non-autistic people, such that
differences in empathic inference are embedded within
broader interactional breakdowns rather than reflecting a
unidirectional deficit in autism. This bidirectional fram-
ing is also consistent with first-person qualitative reports
from autistic adults, which emphasize that the ease and
comfort of social interaction they experience also depend
on interactional factors, such as the communication part-
ner [4, 5].

In other words, the double empathy problem theory
suggests that while it is hard for autistic people to empa-
thize with non-autistic others, it is also hard for non-
autistic individuals to empathize with autistic people,
due to the fundamental difference between them in the
way they perceive and experience the world [30, 31]. This
theory, thus, yields the hypotheses that: (1) non-autistic
people struggle to empathize with autistic people in a
similar way to that autistic people struggle with empathy
towards non-autistic people; (2) autistic people show an
own-group advantage - they empathize better with other
autistic people than with non-autistic people; and (3)
autistic people are better at empathizing with other autis-
tic people than non-autistic people are at empathizing
with autistic people (meaning autistic people outperform
non-autistic people specifically when empathizing with
autistic people).

There is an accumulating literature supporting the dif-
ficulty of non-autistic people to empathize with autistic
people, as outlined in the first hypothesis emerging from
the concept of the double empathy problem. For example,
studies suggest that it is harder for non-autistic partici-
pants to interpret the mental state of autistic individuals
than that of other non-autistic individuals based on pic-
tures of facial expressions [32] or video-recorded natural-
istic behavior [33], or mental-state attribution based on
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perceiving animated movement [34]. Cheang et al. (2024)
found that participants from the general population dem-
onstrated lower empathic accuracy, defined as the ability
to accurately judge the mental states of others [35], when
viewing autobiographical accounts from autistic nar-
rators compared to non-autistic narrators. Using video
clips of autistic and non-autistic individuals recounting
emotional events to test whether participants could accu-
rately track the emotions of the narrators, the research-
ers found that it was harder for non-autistic participants
to track the emotions of autistic narrators compared to
those of non-autistic narrators [36]. It was also found that
non-autistic individuals are less willing to socialize with
autistic individuals than with non-autistic individuals
[37]. Together, these findings imply that the social com-
munication difficulty characterizing and defining autism
can indeed be explained not only by the autistic individu-
al’s empathic abilities, but also, at least partially, by those
of their non-autistic social partners, and their willingness
for social interaction with autistic people.

Support for the second hypothesis, according to which
autistic people better empathize with other autistic peo-
ple than with non-autistic people, is implied by a growing
body of empirical evidence [38-40], along with first-
person accounts from autistic people [41, 42] that show
a preference by autistic individuals for same-neurotype
interactions (autistic-autistic), with mixed-neurotype
interactions (autistic-non-autistic) being more challeng-
ing to navigate for them. Recent research suggests that
autistic people show a preference for interacting with
other autistic individuals, report experiencing deeper
social connections with them, and connect more eas-
ily with other autistic people compared to with non-
autistic people [38, 43—45]. Research has also indicated
that autistic and non-autistic individuals are similarly
accurate in sharing information with others of the same
neurotype, suggesting that autistic individuals possess
effective communicative skills during same-neurotype
interactions [39, 46]. These findings suggest that autistic
peer-to-peer information transfer, social interaction, and
relationships can be effective and beneficial for autistic
individuals, and that they may prefer same-neurotype
interactions over mixed-neurotype interactions. Overall,
there is accumulating support for the double empathy
model in the sense of broader bidirectional interactional
breakdowns in social communication [31, 37-51]. How-
ever, while the measures these studies focused on, such
as favorable impressions and liking (e.g., [45, 49]), con-
nection and rapport (e.g., [48, 49]), attitudes, and com-
munication (e.g., [39, 46]), are linked to the empathic
process, they do not directly and solely target empathy.
Empathic understanding can facilitate smoother interac-
tion, positive affiliative feelings, and willingness to engage
[23, 24]. However, these constructs can also be influenced

Page 3 of 17

by factors such as shared interests, social norms, sense of
belonging, or awareness of the other’s diagnostic status
(see, for example: [47]), and they are not isomorphic with
empathy as in the definition we relied on in the present
paper: they do not directly index the emotional response,
similar to one’s perception and understanding of the oth-
er’s emotion [19].

In a study using functional magnetic resonance imag-
ing (fMRI), aimed to directly measure empathy, Kom-
eda et al. (2015) examined whether autistic individuals
(n=15) experience empathy toward autistic (fictional)
characters in a social judgment reading task. They found
that the ventromedial prefrontal cortex was significantly
activated in autistic participants in response to reading
about autistic characters, and in non-autistic participants
(n=15) in response to non-autistic characters. They also
reported that the frontal-posterior network between the
ventromedial prefrontal cortex and the superior temporal
gyrus participated in processing non-autistic characters
in non-autistic individuals, whereas an alternative net-
work was involved when autistic participants processed
autistic characters. The researchers suggested that autis-
tic participants exhibit affective empathy toward other
autistic individuals, possibly through an atypical form of
empathic process [52]. In an additional study, the same
group, Komeda et al. (2019) [53], examined the empathic
responses of autistic (#=22) and non-autistic (n=20)
participants to written stories featuring protagonists with
characteristics of autism or with ‘non-autistic’ charac-
teristics. They found that autistic participants showed
greater empathetic responses to stories featuring autistic
characters than non-autistic participants did, whereas
non-autistic participants showed greater empathetic
responses to “non-autistic stories” than autistic partici-
pants did.

Under the double empathy problem theory framework,
it is expected that not only non-autistic individuals empa-
thize better with other non-autistic people than with
autistic people (hypothesis 1), and that autistic people
will empathize better with other autistic individuals com-
pared to non-autistic individuals (hypothesis 2), but also
that autistic people will be better than non-autistic peo-
ple in empathizing with autistic social targets of empa-
thy (hypothesis 3). The literature reviewed above offers
support for hypothesis 1 (e.g., Cheang et al. [36]) and,
albeit indirectly, supports hypothesis 2 as well. Regard-
ing hypothesis 3, we are aware of only the one small-
scale study described above (Komeda et al. [53]), which
also implied some support for this hypothesis and calls
for further research. The present study aims to directly
examine these three predictions of the double empathy
problem theory in a nuanced, quantifiable manner by
investigating the empathy of autistic and non-autistic
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individuals towards both autistic and non-autistic social
targets, using the empathic accuracy paradigm.

In the field of empathy research, empathy is operation-
alized and measured in various ways, from self-report
questionnaires [e.g., EQ [54]; IRI [55] ] to laboratory-
based objective performance tests that compare partici-
pants’ output to predefined ‘correct’ responses [56—58].
Such tasks, which usually include emotion recognition
in still pictures or reading a vignette describing a mental
state or a social situation, usually fail to capture the com-
plexities and dynamic nature involved in social commu-
nication, including rapid and nuanced changes in facial
expression, gestures, and pragmatic characteristics of
the speech of the target of empathy [59]. They also usu-
ally rely on ‘correct’ or ‘wrong’ responses, which are pre-
defined by the researcher or the tool they use. Empathic
accuracy (EA) tasks have sought to provide a more eco-
logical setting for measuring empathic abilities, specifi-
cally the ability to accurately judge others’ mental states,
using the target’s own reports as the criterion for accu-
racy [35, 60].

One of the used empathic accuracy paradigms typi-
cally involves a videorecorded target sharing an autobio-
graphical emotional narrative and providing self-ratings
of their affect while recounting the event; perceivers then
watch the recorded target and are asked to infer the tar-
get’s feelings, and EA is computed as the correspondence
between perceiver ratings and the target’s own reports
[60-63]. Reviewing the literature on empathic accuracy
in clinical populations, Rum and Perry [2020 [64] ] sum-
marized the results from eight studies focusing on EA
in the context of autism [65-72]. Overall, findings of
these studies suggest that autistic individuals exhibit dif-
ficulties in EA when empathizing toward a non-autistic
target, and that more pronounced autistic traits in non-
autistic individuals were associated with poorer EA [65,
67]. However, some findings also pointed to EA abilities
in autistic participants, indicating that they perform bet-
ter in more structured settings and with active participa-
tion [69-71]. When autistic participants who had to infer
the feelings of a target in a videotaped interaction also
took part in these pre-recorded interactions, they did not
differ from a non-autistic comparison group in their EA
scores, nor in their “readability” [69] (i.e., did not yield
lower EA scores in perceivers).

Another study using the EA task [73] found that autis-
tic participants showed difficulties in EA specifically for
the presentation of anger, but did not differ from non-
autistic participants in overall EA. Notably, most of these
studies were focused on the EA performance of autistic
participants towards non-autistic targets. To investigate
the present study’s research questions, which involve the
full “double empathy model’; we created an EA stimulus
based on autistic and non-autistic short video recordings
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of stories, presenting storytellers’ lived experiences. We
used this stimulus to examine whether autistic and non-
autistic individuals differ in their ability to empathize
with autistic and non-autistic social targets. Based on the
literature, we hypothesized that non-autistic participants
would better empathize with non-autistic social targets
than with autistic social targets; we aimed to explore
further whether autistic participants would better empa-
thize with autistic social targets than with non-autistic
social targets, and whether autistic participants would be
better than non-autistic participants in empathizing with
autistic social targets.

Methods

The present method is based on a procedure devised by
Zaki and Ochsner [59] and Jospe and colleagues [61] to
measure empathic accuracy (EA). A measure of EA is
generated by computing the concordance between a per-
ceiver’s (the empathizer, the subject of the EA measure)
view of a social target (the object of the EA measure)
and the target’s own report on their internal states [35].
The specific EA paradigm employed in the present study
is the type termed by Rum and Perry (2020) the story
inferring paradigm [64]. It is based on the empathizer’s
interpretation of a target’s videotaped autobiographi-
cal story as the stimulus and the correlation between the
empathizer’s and the target’s ratings of how the target felt
while storytelling [59, 61, 62, 74].

Previous studies relied mainly on non-neurodivergent
storytellers as targets, i.e., participants who are not neu-
rodivergent and have no health or mental health con-
ditions [64]. In the present study, we included both
autistic and non-autistic individuals as storytellers to
create a novel stimulus set. Other adaptations to the
procedure were made following consultation with an
advisory committee of five autistic adults (3 females, 2
males), recruited through social media, who reviewed the
planned protocol and provided comments and sugges-
tions. These included phrasing instructions and review-
ing language (and the collection of qualitative data, not
presented in the present paper).

The procedures described below were reviewed by
the Cambridge Psychology Research Ethics Committee
(PRE.2023.103) and the Hebrew University ethics com-
mittee (2025HLEO11), and were carried out after partici-
pants in both the stimulus developing phase and the data
collection phase gave informed consent to participate.

Stimulus

The stimulus included clips of five autistic (two females,
two males, one self-identifies as “other”) and five non-
autistic adults (two females, three males) (hencefor-
ward, will be referred to as the “storytellers”) who were
video-recorded online using the Zoom platform. Each
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storyteller was recorded sharing three autobiographical
stories. All storytellers were asked to think of autobio-
graphical events that had elicited any sort of emotion in
them (without a limitation on the content or which emo-
tions they felt), that could be shared in the framework
of a few-minute-long story, and that they are willing to
share in a procedure that is being recorded. After the
recording, storytellers were asked to watch the recorded
clips and instructed to use a sliding scale, anchored at
‘negative’ on the left and ‘positive’ on the right to con-
tinuously rate the affective valence they had felt while
telling the story, such that the rating indicated whether
the feeling was positive or negative and also how much
positive or negative the feeling was in every moment. The
scale’s position was recorded every .5s. Right after watch-
ing the story, the storytellers were also asked to rate the
degree to which they felt 12 emotions (embarrassment,
anger, sadness, happiness, disgust, pride, fear, excitement,
contentment, stress, calmness, and alertness) on a scale
of 0 (“Not at All”) to 8 (“Very Much”). These emotions
were selected based on previous established empathic
accuracy research [61-64] and incorporated basic emo-
tions, theoretically and empirically supported by various
models in affective research [75-79], and also included
a variety of emotions that reflect positive and negative
affect, and described in affective research as high and low
on the dimensions of activation/deactivation and pleas-
ant/unpleasant [80]. In the end, storytellers were asked
whether they had given the research team permission to
use each story in future research.

The five stories of autistic storytellers and the five
stories of non-autistic storytellers (mean video length:
2:33 min) selected for presentation to the study partici-
pants were drawn from a pool of stories previously col-
lected to build a wide and diverse EA stimulus set. This
full set of storytellers comprises 30 autistic adults (16
males; 13 females; 1 identifies as “other”) and 18 non-
autistic adults (5 males; 13 females). To build this large
stimulus set, storytellers were recruited via the Cam-
bridge Autism Research Database (CARD), social media
postings, word of mouth, and the Cambridge Psychol-
ogy Web site for volunteers from the general popula-
tion interested in taking part in research. To participate,
storytellers had to be aged 18 years or older and not be
diagnosed with major clinical depression, schizophre-
nia, or personality disorders, as these conditions in tar-
gets were found to be associated with EA performance
[64]. Storytellers were defined as autistic or non-autistic
based on their own self-reports, and autism diagnosis
was not independently verified in the study. All stories
were collected using the procedure described above,
with each storyteller requested to narrate three stories.
To minimize visual or environmental variability across
recordings, backgrounds were standardized by asking all
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participant storytellers to join the recording Zoom ses-
sion with a plain, blank background behind them, with
no windows, pictures, or shelves (Zoom’s blurring or arti-
ficial backgrounds were not allowed).

To be included in the stimuli set for the present study,
stories had to meet the following criteria: The storytell-
ers gave their consent for use in future studies; Length
between 1:30 and 3:30 min; Good technical quality of the
recording throughout, including meeting the standard-
ized background requirement; Storytellers had no tech-
nical issues with either the recording or the self-rating.
Stories in which the storytellers mentioned personal
information (such as name or address) or explicitly stated
that they are autistic during the storytelling were not eli-
gible for inclusion. After applying these criteria, out of
the 144 initially recorded stories, 78 stories were not eli-
gible for inclusion in the present study’s stimulus set. The
final set of 10 stories selected out of the remaining stories
for this study was decided in consultation between the
first and second authors to include all recorded genders/
sexes and a range of ages, while aiming to choose a set of
stimuli balanced in the number of videos with these char-
acteristics and as similar as possible between autistic and
non-autistic storytellers. In this process, from each cho-
sen storyteller, we selected the shortest story that met the
eligibility criteria. Importantly, across the 10 selected sto-
ries, all 12 discrete emotions were reported by storytell-
ers at varying levels. In each story, one or more emotions
were rated 0, but the specific emotions receiving a 0-rat-
ing differed across stories. Thus, no single emotion was
absent across all stories, and no story reflected only one
reported emotion. Rather, the selected stories reflected
complex combinations of the 12 emotions at varying lev-
els, alongside varying degrees of overall positive-to-nega-
tive feeling, according to the storytellers’ own reports.

In the EA task, participants (empathizers) are pre-
sented with the stimuli (the video-recorded story/ies)
and are required to infer the storyteller’s emotions using
the same valence and discrete emotion rating scales. The
reports of the empathizers are compared with reports of
the storytellers to extract measures of continuous EA and
specific emotions EA.

Participants

A total of 255 participants (perceivers/empathizers;
hereafter referred to as “raters”) were recruited through
the Cambridge Autism Research Database (CARD) and
word of mouth. Similar to the procedure for recruiting
the storytellers, participants’ autism status was defined
based on their self-reports, and autism diagnosis was not
independently verified in the study. Prior to analysis, 20
were excluded due to: reporting significant background
noise when performing the task (eight participants);
insufficient information about autism status (e.g., missing
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data or reporting being self-diagnosed but not meet-
ing criteria for receiving a formal diagnosis; 11); report-
ing not understanding the task (one participants). One
video response was excluded for two participants due to
reported audio issues, and for nine participants due to an
incorrect response to an attention check question. The
final sample consisted of 235 participants (125 females,
104 males, and six participants who identified as “other”;
M,o=49.09, SD=16.41). Most participants originated
from English-speaking countries (56.7% from the UK,
13.5% from the USA, 2.1% from Canada, and 1.7% from
Australia), and the rest were English-speakers residing
in other countries, including Germany, the Netherlands,
Israel, and Brazil. Of the final sample, 141 participants
were autistic (51.8% females, 45.4% males, 2.8% identified
as “others”; M,,=47.6, SD=16.9), and 94 were non-autis-
tic (56.4% females, 41.5% males, 2.1% others; M,,,=51.2,
SD=15.7) individuals.

Procedure and design

All study information, questionnaires, and the EA task
were implemented on an online, secure platform (Qual-
trics), and participants completed them from their own
computers by clicking the link distributed. After being
presented with a clip explaining the EA task, each par-
ticipant was presented with two stories, one featuring an
autistic storyteller and one featuring a non-autistic sto-
ryteller, in a two-fold randomized design: the comput-
erized task employed a randomized choice of one of the
five clips of autistic/non-autistic storytellers, and a ran-
domized presentation of the order in which an autistic
or non-autistic storyteller was presented first or second.
Participants were not informed that one of the story-
tellers was autistic. The randomization procedure also
balanced the assignment of a similar number of partici-
pants for rating each clip (ranging from 43 to 50 raters
per target). While viewing the clip, participants (raters)
were asked to continuously rate the storyteller’s valence
(positive to negative) feelings, using the same comput-
erized slider as the targets did themselves anchored at
“negative” on the left and “positive” on the right, and the
scale’s position was recorded every .5s the same way it
was for the storyteller’s own ratings. Immediately after
each clip, they were asked to rate the specific emotions
of the storytellers, again using the same scale the story-
tellers used, of 0-8 for each emotion. The design of rat-
ing two video clips per participant was chosen to reduce
the risk of fatigue, dropout, and low-quality responding.
Finally, participants were asked to self-report their feel-
ings of empathy and interest towards the storyteller. Self-
report measures were included to capture participants’
subjective interpersonal responses to the target. Whereas
empathic accuracy indexes how accurately participants
infer the target’s emotional state, self-report measures
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assess participants’ own perceived empathy and affiliative
interest toward the target. Including both types of mea-
sures allowed us to also examine whether patterns were
specific to accuracy-based empathic inference or also
extended to participants’ self-perceived empathic and
social responses.

Participants also completed a demographic survey
to collect information, including age, sex, and autism
diagnosis, and were invited to write any comments or
thoughts they had about the study and their participa-
tion. The responses to this open-ended question were
analyzed using a qualitative approach. By inviting the
participants to use their own words to describe their
experience of participating and allowing them to pro-
vide any comment they wished, we aimed to capture
experiences that we could not anticipate, and to allow
for contextualized interpretation of the quantitative and
experimental results [81-83], taking into account partici-
pants’ own perspectives. We took this approach based on
recommendations from the autistic advisory committee
that provided feedback on the creation of the EA stimuli
set, and on research highlighting concerns about infer-
ring inner experience from behavior alone, specifically in
the context of autism [84, 85].

Measures

Empathic accuracy (EA)

Continuous valence EA This measure was calculated as
the correlation between each participant and the story-
teller’s continuous ratings of positive-to-negative feelings
(of the storyteller) at each moment of the video-recorded
story (using all time points sampled every 0.5s) [86].

Specific emotions EA The absolute distances between
the participant’s rating and the storyteller’s rating for
each of the 12 emotions were calculated. This scale
was reversed, so maximum accuracy in a given emo-
tion received 8 points, and minimum accuracy received
0 points. The sum of all reversed distances reflects the
general emotion-recognition accuracy, from 0 to 96. This
scale was then rescaled to 0-100 for easier interpretation.
The aggregation of the 12 emotions into a single EA score
follows established procedures in empathic accuracy
research [61-63, 87].

Self-reports

Self-reported empathy Participants were asked to rate
the item: “To what extent did you feel empathy towards the
storyteller?” on a 0—8 Likert scale, with higher scores indi-
cating greater self-reported feeling of empathy (0=Not at
all, 8=Very much). No definition of “empathy” was pro-
vided prior to the question; rather, this measure reflects
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self-reported felt empathy, according to each participant’s
subjective concept of what “empathy " is.

Empathic interest Participants were asked to rate the
item: “How interested are you in hearing another story
from this storyteller?” using the same 0-8 scale, as an
indirect measure of empathic interest.

Data analysis

Data was analyzed using RStudio software (R Core
Team, 2025). To examine the effect of the storyteller’s
neurotype group on the participants’ (raters) EA scores,
a mixed linear model was used with fixed effects of sto-
ryteller neurotype group (autistic/non-autistic), and rat-
ers’ neurotype group (autistic/non-autistic), and random
intercepts for both by-participants (raters), and by spe-
cific story (video clip). The categorical variables of sto-
rytellers’ and raters’ neurotype group were effect-coded
(1=non-autistic, -1=autistic). The linear mixed-effects
models were fitted using the Ime4 package in R [88]. A
description of the valence ratings alignment over time
between each target and the corresponding rater groups
was detailed to provide context and to display each target
individually for a more nuanced illustration of moment-
to-moment empathic accuracy alignment between each
storyteller and both rater groups.

Text responses to the open-ended, optional question
were thematically analyzed in a qualitative approach.
An inductive, data-driven approach was used to iden-
tify patterns of information within the data, which con-
verged into key elements [89]. Texts were first divided
into basic units for analysis - quotes. A quote was defined
as a statement that expressed one central idea and was
separated from quotes before or after hand by Punctua-
tion, by changing the main idea expressed, or both. Prior
to analysis, each participant’s text was assigned a num-
ber (participant ID), and each quote was assigned a serial
number from 1 to n. Thus, every quote had a number
indicating its source. An Excel sheet was used to group
quotes with similar sentiments into categories. The anal-
ysis began with open coding, where primary repeated
patterns in the data were located. Data extracts and ini-
tial categories suggested by the second author (NF) were
audited by the first author (YR), and disagreements were
discussed. When categories were finalized, axial coding
and entry criteria for each category were formulated, and
then a directed coding analysis continued until all the
data were classified into categories. A theoretical inte-
gration was then made, and the finalized set of catego-
ries was grouped into sub-themes and then into themes,
with both authors refining themes until a consensus was
reached [81, 82, 89].
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Results

Empathic accuracy

Continuous valence EA

The model fitted to examine the continuous valence rat-
ing showed a significant intercept (£=0.303, p=.048),
indicating that EA at the reference levels was signifi-
cantly above zero (the overall ratings across neurotype
groups and across participants were positive). No sig-
nificant main effect was found for rater group (5=-0.018,
p=.132) or target group (8=0.115, p=.402), indicating no
meaningful difference between autistic and non-autistic
in overall valence “readability” (i.e., how accurate raters
were in rating the targets’ moment-by-moment positive
to negative feelings). The interaction showed a trend-
level effect (8=0.021, p=.059, d=0.13, 95% CI [0.06,
0.32]), suggesting a possible pattern where autistic raters
showed relatively higher continuous valence EA toward
autistic targets (see Fig. 1), albeit with a small effect size.

Post hoc analyses To test whether autistic raters show
higher empathic accuracy for autistic targets, we con-
ducted simple effects analyses using estimated marginal
means (model-adjusted means that account for random
effects of rater and target). We compared rater groups
within each target group (using the emmeans package).
Within autistic targets, autistic raters showed higher
EA Continuous Valence (estimated marginal M =0.228,
SE=0.184) than non-autistic raters (estimated mar-
ginal M=0.149, SE=0.185), estimate=0.079, SE=0.033,
tus =238, p=018, d=035, 95% CI [0.014, 0.144].
Within non-autistic targets, there was no significant dif-
ference between autistic (estimated marginal M=0.415,
SE=0.184) and non-autistic raters (estimated marginal
M=0.421, SE=0.185), estimate=-0.006, SE = 0.033, £ 43,=-
0.19, p=.848, d=-0.03, 95% CI [-0.071, 0.059]. The inter-
action contrast testing the differential effect of rater
group across target groups was marginally significant,
estimate=0.085, SE=0.045, f4,9=1.89, p=.060, 95%
CI [-0.003, 0.173]. These results support an own-group
advantage: autistic raters showed a small-to-medium
effect size advantage in empathic accuracy for autistic
targets, while no meaningful difference was observed for
non-autistic raters on non-autistic targets (d=-0.03).

Emotion valence over time Here, alignment refers
to the degree to which raters’ continuous valence judg-
ments track targets’ continuous self-reported valence
over the course of each video (i.e., similarity of the two
time series). For non-autistic targets, the valence rat-
ings alignment over time showed that raters’ continuous
valence traces generally tracked the targets’ self-reported
valence with positive alignment (that is, rater and target
traces generally move together over time, corresponding
to stronger moment-to-moment tracking, as reflected
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Fig. 1 Adjusted means of continuous valence empathic accuracy by target and rater’s group. Note. Points mark the estimated marginal means (EMMs)
from a linear model including target group (Autistic vs. Non-autistic), rater group (Autistic vs. Non-autistic), and their interaction; lines connect rater-group
means within each target group. Error bars represent 95% confidence intervals around the EMMs. Higher values indicate greater empathic accuracy

in higher continuous EA for that clip), alongside appar-
ent between-target variability. For autistic targets, the
valence ratings alignment over time showed positive
alignment for some storytellers, alongside pronounced
between-target heterogeneity, including near-zero align-
ment (when the raters’ trace shows little correspondence
with the target’s trace over time, corresponding to weaker
tracking, as reflected in EA near zero for that clip). Small
target-specific differences emerged between rater groups;
non-autistic raters exceeded autistic raters for some tar-
gets, while autistic raters exceeded non-autistic raters for
others (see Supplementary Materials for figures S5 and
S6). This could be interpreted anecdotally as “who is being
rated” mattered more than “who is rating” This pattern
is consistent with the mixed-effects results, where target-
level variance exceeded rater-level variance (see supple-
mentary).

Specificemotions EA

No significant effects were found for rater group
(8=0.354, p=.319), or target group (8=1.54, p=.108), nor
their interaction (8=0.719, p=.56) (See Fig. 2).

A further exploratory analysis by specific emotions
was conducted using independent t-tests to compare
groups on the match between raters’ and targets’ ratings
of each of the 12 emotions. This analysis is presented in
full in the supplementary materials. Two differences ini-
tially reached statistical significance: autistic raters dem-
onstrated higher empathic accuracy for anger (p=.037;
d=0.205; specifically, towards non-autistic targets) and
alertness (p=.009, d=0.253; specifically, towards autistic
targets). However, these differences did not hold after

correction for multiple comparisons (Benjamini—Hoch-
berg FDR).

Self-reports measures

Self-reported empathy

The results revealed a main effect of rater group
(8=0.722, p <.001, d=0.48), indicating that non-autistic
raters reported significantly higher self-reported empa-
thy (M=6.05, SD=1.801) compared to autistic raters
(M=4.56, SD=2.486). No significant effect was found
for the target group (8=0.093, p=.648) or the interac-
tion (5=0.077, p=.288). The model also revealed rela-
tively large variability in self-reported empathy across
individual raters (SD=1.614), suggesting notable indi-
vidual differences. Variance between targets was smaller
(§SD=0.572), indicating a limited effect of storyteller
identity, and a residual variance (SD=1.507) reflecting
trial-level differences.

Empathic interest
A significant main effect was found for rater group
(B=0.546, p<.001, d=0.34), suggesting that non-autis-
tic raters expressed more empathic interest (M=4.9,
SD=2.45) compared to autistic raters (M=3.83,
SD=2.61). No significant effects were found for the tar-
get group (8=0.002, p=.987) or the interaction (8=0.073,
p=.349).

Descriptive statistics for all measures across rater and
target groups are presented below (Table 1).

Multiple-comparison correction was applied to the
exploratory family of tests comparing EA across the 12
discrete emotions (Benjamini—Hochberg FDR). The pri-
mary analyses comprised four separate pre-specified
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Fig. 2 Adjusted means of specific emotion empathic accuracy by target and rater group. Note. Points represent the estimated marginal means (EMMs)
of SE-EA, calculated from a linear model including target group (Autistic vs. Non-autistic), rater group (Autistic vs. Non-autistic), and their interaction. Error
bars indicate 95% confidence intervals around the EMMs. Higher values reflect greater accuracy in identifying the target's specific emotions

Table 1 Descriptive means for each measure by rater and target

group
Rater - n Empathic Accuracy Self-Reports
Target Continuous  Specific Empathy Empathic
Valence (M, Emotions (M, SD) Interest
SD) (M, SD) (M, SD)
A=A 137 0.267(0498) 75275 4518 3.898
(6.079) (2.618) (2.590)
A—=N 138 0417(0.284) 78071 4609 3.768
(8.125) (2.357) (2.648)
N—A 91 0.144 (0592)  74.201 5912 4.868
(5.576) (1.811) (2.553)
N— N 94  0426(0342) 77.822 6.191 5011
(8.174) (1.810) (2.376)
A— All 275 0344 (0409)  76.705 4.564 3.833
(7.320) (2.486) (2.615)
N — All 185 0.285(0.502) 76011 6.054 4.941
(7.208) (1.811) (2459
All = All 460 0.321(0448) 76431 5.163 4278
(7.276) (2.354) (2.608)

Note. A-Autistic; N=Non-Autistic

mixed models for distinct outcomes; we did not apply an
additional multiplicity adjustment across these models.

Because each participant could view two storytellers of
the same or different sex, we conducted a sensitivity anal-
ysis in which we refitted the primary models, including
a rater-target sex-match term (see supplementary). This
term did not significantly predict outcomes, and the pat-
tern of focal inferences was consistent with the primary
models.

Full results for all models and figures are available in
the supplementary materials.

Qualitative analyses of participants’ text responses

Text responses from participants to the invitation to
comment on the study and their participation were ana-
lysed qualitatively. An inductive, data-driven approach
was employed to identify patterns of information within
the texts [90]. Texts were divided into basic units for
analysis—quotes: statements that expressed one central
idea [91]. Quotes with similar sentiments and repeated
patterns in the data were categorized, with initial catego-
ries suggested by the second author (NF), and audited by
the first author (YR); disagreements were discussed. A
theoretical integration was then made, the finalized set of
categories was grouped [90], and three main themes were
identified: Difficulties Descriptions (Identifying emo-
tions; Performing the EA task); Feedback (Task design;
General positive feedback); Personal Interest and Sharing
(Interest in the study’s results; Introspection on the EA
process; Sharing personal information). Table 2 presents
the themes, categories, number of quotes, and examples
of text responses for each category.

For autistic respondents, the two most prevalent cat-
egories were descriptions of difficulties in identifying
emotions and introspection on their abilities and perfor-
mance. For non-autistic respondents, the most prevalent
categories were feedback on the task design and technical
issues, and general positive feedback. These two were the
least prevalent among the autistic respondents, alongside
interest in the results, while among non-autistic respon-
dents, the least prevalent categories were descriptions
of difficulties in identifying emotions and performing
the task, alongside introspection on their abilities and
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performance, and interest in the results. Meaning, while
autistic participants mostly described their difficulties
and reflected on their performances and abilities, pre-
senting a “self-focused” evaluation of their performance,
non-autistic participants rarely provided such descrip-
tions and mostly focused on offering feedback about the
study and task design.

Discussion

By employing a naturalistic task that measures multiple
facets of empathy - including felt empathy and empathic
accuracy - this study revealed nuances of double empa-
thy in autistic and non-autistic people. A novel empathic
accuracy story-inferring paradigm stimuli set was used
to examine predictions derived from the double empa-
thy problem theory [30, 31], specifically, investigating
whether autistic and non-autistic individuals differ in
empathizing with autistic versus non-autistic social tar-
gets. The findings reveal a nuanced picture of empathic
accuracy that challenges simplistic deficit-based mod-
els of autism and highlights the complexity of cross-
neurotype versus same-neurotype social understanding,
alongside notable differences between results based on
self-report measures of empathy and those based on
task performance. While the results provide partial sup-
port for the double empathy problem framework, they
also reveal patterns and considerable individual vari-
ability that warrant careful interpretation and further
investigation.

No significant main effects of rater neurotype or target
neurotype on either continuous valence empathic accu-
racy or specific emotions empathic accuracy were found.
In other words, non-autistic participants in this study did
not outperform autistic participants in tracking continu-
ous valence or in identifying specific emotions of video-
recorded autistic and non-autistic social targets. This
finding is not in line with most of the (limited) empathic
accuracy literature in the context of autism, which sug-
gested a general difficulty with empathic accuracy among
autistic participants [65, 66, 68, 72], or a more specific
difficulty around the presentation of embarrassment
[66] and anger [73]. These emotions can also be shaped
by mental health, trauma, and sensory factors, which
we did not assess in the present study and which may be
important to examine in future research. For example,
the reduced empathic accuracy for embarrassment in
autistic participants reported by Adler et al. (2015) was
observed in a laboratory-based study [66], whereas in the
present study, participants completed the task from their
own computers, which may better accommodate the sen-
sory needs of some autistic participants. These results
not only challenge the deficit model in autism but also
diverge from previous findings of worse performance of
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autistic people in tasks designed to measure aspects of
empathy [14].

The fact that the stimuli set included autistic social
targets and not only non-autistic social targets as in pre-
vious studies, might help explain the present study’s find-
ings and their divergence from the previous literature in
more than one way. First, because participants evaluated
both autistic and non-autistic storytellers, autistic rat-
ers might have had the opportunity to encounter both
less “readable” targets and targets who were more read-
able and relatable for them. Alexandrovsky et al. (2026)
recently showed that autistic adults report stronger relat-
edness and more positive evaluations of autistic-content
videos than non-autistic-content videos when rating
and interpreting short social videos [51]. Although our
empathic-accuracy task differs in aims and procedures
(and our raters were not informed which storytellers
were autistic), this work supports the plausibility that
including autistic storytellers could alter engagement
and subjective “fit” with the stimuli relative to stimulus
sets composed only of non-autistic storytellers. It could
be that the stories’ content or the behavioral nuances of
the autistic storytellers were more relatable to them and
evoked greater empathy. It could also be that includ-
ing autistic storytellers had a positive impact on autistic
participants’ attention, motivation, or both. This specu-
lation is supported by the qualitative analyses of the text
responses, which revealed engagement among the autis-
tic participants in the task, including reflections on their
difficulties, connections to personal details, and intro-
spections about the empathic process.

In Ponnet et al’s (2005) study, the better-than-expected
empathic accuracy of autistic raters (i.e., performance
similar to non-autistic raters) was attributed to their
active participation in the task. Similarly, the design of
the present study and its stimulus set might have evoked
greater engagement on the part of autistic participants,
compared to a task in which their rating had not included
autistic social targets. It was previously found that know-
ing that a social target is autistic in an empathic accu-
racy task improves empathic accuracy towards them
among non-autistic raters [63]. In the present study, par-
ticipants were not informed that some of the storytell-
ers were autistic, yet because the call for participation
invited both autistic and non-autistic participants, par-
ticipants may have been attentive to the possibility of see-
ing autistic storytellers. It could, thus, be that for autistic
individuals, similarly to non-autistic individuals, know-
ing (or expecting) that a storyteller is autistic positively
impacts empathic accuracy. These speculative explana-
tions of greater attention, motivation, or engagement
on the part of autistic participants when autistic social
targets are included in the study design as the source of
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better-than-expected empathic accuracy performance
should be directly examined in future research.

Another interesting finding is a trend-level interaction
effect for continuous valence empathic accuracy, sug-
gesting that autistic raters may show relatively higher
accuracy when tracking the moment-to-moment emo-
tional valence of autistic social targets. Although with a
very small effect size, this finding, alongside the overall
empathic accuracy that was similar to that of non-autis-
tic raters, offers partial support for the double empathy
problem theory. Examination of individual target per-
formance revealed substantial between-target variability
within both neurotype groups, with some autistic targets
yielding high mean EA scores and others near-zero or
negative scores, mirroring similar heterogeneity among
non-autistic targets. This implies that individual charac-
teristics of the social targets play a crucial role beyond
neurotype group, so the double empathy model is one
variable among a complex set associated with a social tar-
get’s “readability” for autistic and non-autistic raters, the
empathizers. Such variables might be storytelling skills,
physical appearance, or expressivity [60], and specifically,
it could be that autistic and non-autistic people differ in
expressive style [92]. Future research should assess the
role of such variables within the context of the double
empathy model.

Beyond these design-related explanations, the pat-
tern of results also provides some support for neu-
rotype-matching effects. The exploratory analyses of
specific emotions revealed that autistic raters demon-
strated higher empathic accuracy for two specific emo-
tions: anger and alertness, although these differences
were not significant after correction for multiple com-
parisons. For anger, autistic raters achieved the high-
est accuracy when rating non-autistic targets, whereas
for alertness, they showed superior accuracy when rat-
ing autistic targets. The enhanced recognition of alert-
ness within the autistic-to-autistic condition may reflect
subtle within-group attunement, aligning with the trend
revealed in the continuous empathic accuracy measure,
and broadly converging with the double empathy litera-
ture [31]. In contrast, the higher accuracy in recogniz-
ing anger in non-autistic targets may reflect heightened
sensitivity to non-autistic expressions of anger, perhaps
due to repeated exposure to anger directed at them in
real-world social interactions, as autistic people report
experiencing frequent misunderstandings, tensions,
and conflicts in social interactions in various environ-
ments [93], including in the family [40]. Interestingly, in
examining non-autistic people’s ability to identify emo-
tions on the faces of autistic and non-autistic people in
short videos without sound, Foster et al. (2026) found
that non-autistic observers were more accurate at iden-
tifying anger in autistic faces than in non-autistic faces.
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They suggested that this greater accuracy in perceiving
negative emotion could reflect a perceptual bias toward
greater negativity when viewing autistic expressers [92].
This finding, “in the opposite direction” from the present
exploratory analyses’ results, alongside previous conflict-
ing findings of difficulties among autistic participants in
identifying anger [73], calls for further research.

The findings from the present exploratory second-
ary analyses should be interpreted with caution, given
the non-significance after correction for multiple com-
parisons and the mixed findings in the literature. How-
ever, they do imply that empathic accuracy may also be
emotion-specific rather than a global construct, and that
neurotype-matching effects may vary depending on the
emotional states being inferred. These differences in two
specific emotions did not hold after correction for mul-
tiple comparisons, and there were no differences in the
overall specific-emotions’ empathic accuracy measure, in
which all emotions were assessed together. It is possible
that the initial significant differences observed in the
exploratory analyses were merely the result of multiple
comparisons (i.e., statistical “noise”), but it is also pos-
sible that assessing empathic accuracy of a group of emo-
tions together is masking nuanced differences between
autistic and non-autistic people in some specific emo-
tions. It will be interesting in future research to exam-
ine particular emotions more closely within the double
empathy model.

Interestingly, a divergence emerged in the present
study’s findings between the empathic performance dis-
cussed above and the self-report measures of empathy
and empathic interest. While autistic and non-autistic
raters showed comparable objective empathic accuracy,
and autistic participants even demonstrated an advan-
tage towards autistic targets, to some extent, non-autistic
raters reported significantly higher self-reported empathy
and empathic interest, regardless of social targets’ neuro-
type. This dissociation suggests that self-reported empa-
thy may reflect factors beyond actual empathic accuracy,
potentially including meta-cognitive awareness, social
desirability, or differing conceptualizations of empathy.
As no definition of ‘empathy’ was provided prior to the
request from participants to report how much empathy
they felt towards the storyteller, the self-reported empa-
thy measure also reflected each participant’s subjective
concept of what ‘empathy’ is. This aspect should also be
considered when interpreting the divergence between
self-reported empathy and empathic accuracy results.
Much of the research on empathy and autism is based
on self-report measures, and the findings of the present
study highlight that the choice of how to operationalize
empathy is not only a methodological decision, but also
an epistemological one: studying how empathic people
believe they are, or how much empathy they feel, does
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not necessarily reflect how accurate they are in identify-
ing and understanding others’ emotions.

If the present study had employed self-report mea-
sures alone, the nuances of partial support for the dou-
ble empathy problem would have been missed; instead,
a simplistic interpretation of support for a deficit model
of autism would have emerged. On the other hand, rely-
ing solely on empathic accuracy performance might have
painted a partial picture as if empathizing with others is
not at all a challenge for autistic people. The self-report
measures, alongside the notable theme of difficulties in
performing the task, emerged from the qualitative analy-
ses imply that the autistic participants were less confident
in their performance, reported less empathy and interest
than non-autistic participants, and perhaps ultimately
underestimated their empathic abilities. Employing both
measures allowed for capturing more of this complex
process of empathizing, which includes both self- and
other-aspects, and thus for a more nuanced understand-
ing of the double empathy challenge in the context of
autism.

In summary, the present study’s findings provide a
nuanced account of partial support for the double empa-
thy problem model. As for the first hypothesis that
non-autistic participants would better empathize with
non-autistic social targets than with autistic social tar-
gets, it was partially supported by the (trend level) inter-
action effect in the continuous tracking of positive to
negative emotions. Across the four measures, raw mean
scores indicated greater empathy among non-autistic rat-
ers towards non-autistic targets; however, these differ-
ences did not reach significance in the statistical model,
meaning, after accounting for individual differences in
the target and the raters’ level. In the self-report mea-
sures, this trend of higher empathy towards non-autistic
targets among non-autistic raters did not reach signifi-
cance, perhaps due to a ceiling effect, as non-autistic par-
ticipants reported high empathy towards targets from
both groups.

As for the question of whether autistic participants
would better empathize with autistic social targets than
with non-autistic social targets, although some text
responses could be interpreted in this direction, the
quantitative data measures did not suggest such a trend.
It could be that previously found effects of better com-
munication transfer [39], emotional connection and bond
[42, 43] in autistic-autistic interaction compared to autis-
tic-non-autistic interaction involve not solely empathy
but also other factors such as identity and attitude. For
example, in examining autistic and non-autistic partici-
pants interacting within autistic, non-autistic, and mixed
autistic—non-autistic dyads, Efthimiou et al. (2025) found
that autistic participants reported lower rapport regard-
less of their partner’s diagnostic status, though awareness
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of their partner’s diagnostic status had a moderating
effect. Additionally, it is important to note that findings
from a one-time experimental design measuring empathy
towards a stranger do not necessarily apply to real-life,
long-term interpersonal relationships, which are beyond
the scope of the present study. Lastly, regarding the ques-
tion of whether autistic participants would be better than
non-autistic participants at empathizing with autistic
social targets, the findings imply such a trend, again, by
the trend-level interaction and the post hoc analyses,
suggesting that autistic participants rated autistic targets
slightly better than non-autistic raters did.

However, despite the comparable performance of the
autistic raters, this does not reflect in their self-reported
empathy. Furthermore, the text responses suggest that
some autistic participants are preoccupied with the per-
ceived difficulty of tracking others’ emotions. Autistic
participants provided detailed, reflective insights, show-
ing high metacognitive awareness of the task’s emotional
and cognitive demands. While their objective perfor-
mance on empathic accuracy tasks was comparable to, or
even better than, that of non-autistic participants, their
qualitative comments more frequently reflected confu-
sion and uncertainty. Bervoets et al. (2021) connect mis-
taken assumptions about the objectivity of uncertainty to
the double empathy problem and argue that uncertainty
is not a fixed, objective feature of stimuli but depends
on expectations and how prediction errors are weighted
[84]. This perspective may help interpret why autistic
participants’ text responses more often emphasized the
task’s difficulty than non-autistic participants did. Spec-
ulatively, dynamic social-affective tracking may subjec-
tively feel less stable or more effortful for some autistic
participants, independent of overall accuracy.

Taking all findings together, it could be that autistic
participants tend to be less aware of or underestimate
their empathic abilities. This possible explanation might
align with research on metacognitive monitoring in
autism, showing that meta-level judgments about one’s
own performance may be reduced on average and het-
erogeneous across metacognitive task formats, compared
to non-autistic individuals [94]. It would be interesting to
examine in future research whether this might be related
to what autistic people hear about their abilities from
others, or to their own concepts of the social challenges
of autism, and to their awareness that autism is defined
by difficulty in social communication [95]. As these fac-
tors were not measured or addressed in the present
study, these speculative interpretations should be treated
as directions for future research rather than explanations
for the present quantitative results.

Another possible explanation for the divergence
between empathic accuracy and self-report measures
results is that autistic individuals might be less prone
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to social desirability than non-autistic individuals, and
thus less inclined to report higher empathy because it is
socially expected, though this, as well, remains specu-
lative. It would be interesting to assess differences in
social desirability in the context of empathy and autism
in future studies, although assessing socially desirable
responding in autistic samples might involve distinct
methodological challenges and non-equivalent interpre-
tations of common self-report bias indices [96] - consid-
erations that should inform future measure selection and
interpretation.

Limitations

The results, interpretations, and conclusions discussed
above should be considered within the scope of the
study and its limitations. First, it utilized an experimen-
tal design in which participants responded to videos of
strangers on a screen. This design is more ecological
than those that rely on still pictures or text vignettes to
measure empathy, but it still carries much distance from
real-world social interaction, which tends to involve less
structured, more “noisy” stimuli and demands more
immediate, real-time responses. The video-based format
may also offer richer cues than real-life interactions [73],
and participants had an “ideal” environment in which to
perform the task (on their own computers). The findings
are also limited in their generalizability regarding empa-
thy in the context of a relationship or social interaction
with a familiar person.

Second, the distribution and recruitment methods for
this study might yield samples with unique characteris-
tics. The autistic group is composed of autistic individu-
als who are able to engage in a computerized task, read,
comprehend detailed instructions, and independently
activate an online interface. There are individuals on the
autism spectrum who would require support to perform
such tasks, and such individuals are not represented in
the sample. It is also possible that participants, particu-
larly autistic participants, who chose to take part in the
study had greater self-awareness or a personal interest
in communication and empathy. As for the non-autistic
sample, respondents to a call for participation seeking
autistic and non-autistic participants might attract non-
autistic participants with a special interest in autism,
such as relatives of autistic people. Future studies could
benefit from a more detailed characterization of the sam-
ples to control for important demographics, and includ-
ing a measure of autistic traits among both autistic and
non-autistic participants might also be valuable.

Of course, larger numbers of targets and sample sizes
in future studies could help detect small effects that are
still valuable to identify. While the design of rating two
videoclips per participant allowed for relatively large-
scale data collection with minimal threats to the validity
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and quality of the data collected from raters’ responses
due to fatigue, dropout, and low-quality responding, it
also limited experimental control over clip-level factors
such as narrative style and the storyteller’s expressiv-
ity. We addressed this in two ways: multiple targets per
group in the stimulus set, and random intercepts for tar-
get identity in all primary models. Still, target-group dif-
ferences may partly reflect features of the sampled videos
in addition to neurotype-related tendencies. Beyond the
storyteller neurotype, empathic accuracy varied across
individual target videos. This between-target heteroge-
neity (described in the Results) may partly reflect clip
differences in emotional intensity, emotion profiles, and
stylistic storyteller characteristics in addition to neuro-
type. The small number of targets (videos of storytellers)
in the stimulus set also limits its ability to represent autis-
tic and non-autistic populations more generally. Thus,
these preliminary and stimulus-bound findings should be
replicated with a larger target set.

Lastly, although we applied eligibility and balancing
criteria when selecting the stimuli for the empathic accu-
racy task, we could not systematically match stories on
thematic content, and residual differences in topic and
narrative focus may remain between individual targets
and between autistic- and non-autistic-target videos.
Moreover, judgments of whether stories are similar or
different in content and theme are partly subjective and
depend on interpretation; attempts to equate stimuli
on these dimensions are therefore inherently limited,
and what one might treat as comparable might reason-
ably be viewed differently by another. Relatedly, the-
matic and emotional differences between autistic and
non-autistic storytellers are not necessarily nuisances to
be eliminated: to the extent that such differences might
reflect genuine variation in how emotional experiences
are conveyed and understood across neurotypes, overly
strict “matching” could obscure phenomena that are cen-
tral to double-empathy accounts of mutual understand-
ing. More broadly, the empathic accuracy paradigm is
relatively ecological in that it uses real autobiographical
narratives rather than standardized stimuli; that strength
comes with trade-offs, including less experimental con-
trol over story content than in fully standardized tasks.
Thus, the same ecological feature that improves relevance
to everyday social inference also limits tight stimulus
control, and findings should be interpreted accordingly.

Conclusions

Given the dyadic nature of empathy, both the target and
the empathizer contribute to empathy and empathic
accuracy. The empathizer’s ability to accurately infer the
target’s thoughts and feelings depends not only on their
states and traits but also on the various characteristics
of the target. This study considered the neurotype of the
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target, the empathizer, and the target—empathizer inter-
action to present nuances of double empathy. While it
challenges simplistic deficit-based models of empathy in
autism and provides partial support for the double empa-
thy problem theory, it also highlights individual variabil-
ity and divergences between performance in and feelings
of empathy and challenges in empathy, which warrant
further investigation. Future research should examine
whether these patterns extend to spontaneous interac-
tions, test the role of specific individual characteristics
beyond neurotype, and investigate whether awareness
of empathic strengths improves autistic individuals’ self-
perception and social confidence.
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