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a b s t r a c t

Self-related processing is thought to be altered in autism, with several studies reporting

that autistic individuals show a diminished neural response relative to neurotypicals for

their own name and face. However, evidence remains scarce and is mostly based on event-

related potential studies. Here, we used EEG to measure the neural activity of autistic

adults (20 for faces, 27 for names) and neurotypical adults (24 for faces, 25 for names) while

they were watching rapidly alternating faces and names, through a relatively new tech-

nique called Fast Periodic Visual Stimulation. We presented strangers' faces or names at a

base frequency of 5.77 Hz, while one's own, a close other's, and a specific stranger's face/

name was presented at an oddball frequency of 1.154 Hz. The neurotypical group showed a

significantly greater response to their own face than both close other and stranger faces,

and a greater response for close other than for stranger faces. In contrast, in the autism

group, own and close other faces showed stronger responses than the stranger's face, but

the difference between own and close other faces was not significant in a bilateral parieto-

occipital cluster. No group differences in the enhanced response to familiar names were

found. These results replicate and extend results obtained using traditional electroen-

cephalographic techniques which suggest atypical responses to self-relevant stimuli in

autism.

© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Humans have often been shown to have a strong bias for

processing information that is self-related (Cunningham &

Turk, 2017; Sui & Humphreys, 2015). This so-called self-bias

is thought to be beneficial for social functioning, as a stronger

sense of self is assumed to help one build more accurate

models of the social world (Nijhof& Bird, 2019). Given the high

social relevance of faces and names, and the high self-

relevance of one's own face and name, the detection of one's
own face or name among those of others is the most widely

used measure of self-processing. For example, the processing

of one's own face (Bortolon & Raffard, 2018; Gallup & Platek,

2021) and own name (Yang et al., 2013) has known reaction

time advantages over those of familiar and unfamiliar others.

In addition, fMRI studies show that seeing one's own face

(Platek et al., 2008; Sugiura, 2015) as well as seeing or hearing

one's own name (Carmody & Lewis, 2006; Tacikowski et al.,

2013) result in distinct patterns of brain activation in com-

parison to other faces and names. For faces, one's own face

evokes a distinct neural response even when compared to

familiar faces (Bortolon& Raffard, 2018), but differences in the

neural response to one's own name and that of a familiar

other tend to be relatively small (Kotlewska & Nowicka, 2015;

Tacikowski et al., 2011), demonstrating the importance of

taking into account the familiarity of the faces and names

used as comparison stimuli (Amodeo et al., 2023).

Considering the link between self-processing and social

functioning, it is interesting to note that research suggests

that autistic individuals,1 who are known to experience social

difficulties (American Psychiatric Association, 2013), show

indications of altered self-referential processing (Grisdale

et al., 2014; Nijhof & Bird, 2019; Perrykkad & Hohwy, 2019).

The evidence to date is mixed, however, especially at the

behavioural level. For example, the recognition of one's own

face in the mirror is intact in autistic children (Dawson &

McKissick, 1984; Reddy et al., 2010), and several studies

using various measures of self-bias found no differences be-

tween autistic and neurotypical individuals (Lind et al., 2019;

Nijhof et al., 2022; Williams et al., 2017).

Differences in self-related processing in autism are found

most consistently in event-related potential (ERP) studies of

neural activity (Cygan et al., 2014; Nijhof et al., 2018, 2022;

Nowicka et al., 2016). Cygan et al. (2014) studied responses to

own and others' faces and visually presented names, and

found that seeing one's own face or name resulted in larger P3

amplitudes compared to that of a close other in neurotypical,

but not in autistic adults. The results for names were repli-

cated in a second study, in which only name stimuli were

included (Nowicka et al., 2016). Furthermore, Nijhof et al.

(2018) observed an enhancement of the amplitude of the late

parietal positivity for hearing one's own name in neurotypical

adults, which was absent in autistic adults.
1 To respect the wishes of autistic individuals and to use
standard scientific parlance, we will henceforth use the term
‘autistic’, a term endorsed by many individuals with ASD in the
United Kingdom (Kenny et al., 2016).
These findings make the electrophysiological neural pro-

cessing of self-related stimuli a promising avenue for further

study in autism. However, large-scale application of ERP

studies in clinical populations is limited, as data collection is

hindered by the noisy nature of EEG data. This results in the

need for many trial repetitions and long recording times,

which is not only burdensome for the person being tested but

is also problematic as many ERP components are also sensi-

tive to repetition (see e.g., Guillaume et al., 2009). Recording

EEG during Fast Periodic Visual Stimulation (Heinrich et al.,

2009; Rossion, 2014) may provide a means to counter this

limitation of EEG research. Displaying visual stimuli at a fast,

periodic frequency results in a neural response with a high

signal-to-noise (SNR) ratio at the exact stimulation frequency

(and its harmonics), since the broadband noise at other fre-

quencies will not affect the signal of interest elicited by the

stimuli. This high SNR response is known as the steady-state

visual evoked potential.

In a recent FPVS-EEG advance, researchers present partic-

ipants with two types of stimuli at two different stimulation

frequencies (interspersing standard stimuli at a ‘base fre-

quency’ with oddball stimuli at a different ‘oddball fre-

quency’). This allows one to test whether the steady-state

visual evoked potentials discriminate the property in which

the oddball and standard stimuli differ, isolating this property

from the lower-level processing of properties shared by both

oddball and standard stimuli. It thus provides an ideal mea-

sure to identify specific aspects of face discrimination, such as

discriminating between specific emotional expressions (Coll

et al., 2019) or different facial identities (Liu-Shuang et al.,

2014; Retter & Rossion, 2016; Yan & Rossion, 2020), respec-

tively controlling for non-emotion- or non-identity-specific

face-selective processes.

Because of the fast presentation rate and high SNR, one

advantage of FPVS-EEG compared to the more widely used

analysis of ERPs is that data can be acquired in just a few

minutes, without the need for overt responses. This advan-

tage makes FPVS-EEG especially suitable for testing in-

dividuals who cannot tolerate very long EEG recording

sessions, such as young infants or certain clinical populations.

The technique has already been used in autistic individuals,

for example to demonstrate differences in emotion discrimi-

nation in autism (Van der Donck et al., 2019, 2020). Results for

identity discrimination are mixed, however, with one study

showing differences in individual (not self-) face discrimina-

tion in autistic children (Vettori et al., 2019), whereas a study

in autistic adults found no differences (Dwyer et al., 2019).

To our knowledge, only two studies in neurotypical sam-

ples have compared responses to self-related and non-self-

related material using FPVS-EEG, and none in autism.

Kotlewska et al. (2017) used steady-state visual evoked po-

tentials to show an enhanced response to a current photo-

graph of a participant's own face, compared to a photograph of

that participant when they were younger. However, they only

presented stimuli of one category throughout a stimulus train,

and thus did not investigate discrimination of own face

stimuli when presented among other faces. In contrast, a

recent study (Campbell et al., 2020) tested the recognition of

one's own, a close other's and a stranger's identity when pre-

sented in a stream of other strangers' faces, in twelve

https://doi.org/10.1016/j.cortex.2023.10.023
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Table 1 e Demographics of the final autism and
neurotypical (NT) samples across both tasks.

Autism (N ¼ 19,
9 male) M (SD)

NT (N ¼ 23,
8 male) M (SD)

t, p values

Age 39.2 (12.7) 27.8 (7.0) 3.47, p ¼ .002

AQ 36.4 (6.5) 15.4 (4.6) 12.25, p < .001

WASI-II 113.4 (18.6) 107.3 (8.7) 1.19, p ¼ .25

AQ ¼ Autism Spectrum Quotient, WASI-II ¼ Wechsler Abbreviated

Scale of Intelligence.

Table 2 e Demographics of the final autism and
neurotypical (NT) samples for the Face task.

Autism (N ¼ 20,
10 male) M (SD)

NT (N ¼ 24,
9 male) M (SD)

t, p values

Age 39.0 (12.4) 28.1 (7.0) 3.49, p ¼ .002

AQ 36.3 (6.4) 15.2 (4.6) 12.15, p < .001

WASI-II 112.8 (18.1) 107.0 (8.6) 1.17, p ¼ .26

AQ ¼ Autism Spectrum Quotient, WASI-II ¼ Wechsler Abbreviated

Scale of Intelligence.
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neurotypical participants. Results showed that responses to

the own face in occipito-temporal regions were reliably

stronger than to both other types of faces, and stronger for the

close other's face than for the stranger's face. Additionally, an

identity-specific response was found for familiar faces (self

and close other versus stranger faces) in a centro-parietal

region.

The discrimination of own or other people's names has not

yet been studied with FPVS-EEG. In general, there are rela-

tively few studies that have used lexical items as stimuli in

FPVS-EEG paradigms. Promisingly however, initial findings

suggest that participants can reliably distinguish between

words of different semantic categories (Volfart et al., 2021), as

well as between words and pseudowords (Barnes et al., 2021;

Lochy et al., 2015) when these are presented at the fast rates

used in FPVS-EEG.

In the current study, FPVS-EEG was used as a means to test

further the hypothesis that self-related processing, as

compared to other-related processing, is diminished at the

neural level in autism. More specifically, FPVS-EEG was used

to study the discrimination of one's own face and name (as

compared to those of a close other and a stranger), in autistic

and neurotypical adults. Usually, face and name processing

are studied in isolation, but here both stimulus types were

combined within the same sample to allow for direct com-

parison between own name and own face processing. In order

to do so, a task design similar to that of Campbell et al. (2020)

was used to study face processing, with the addition of a

second task in which first names for the same three condi-

tions (self, close other, stranger) were presented as oddball

stimuli, to test for their discrimination among strangers' first
names. Participants passively viewed the face and name

stimuli, with an accompanying behavioural task serving only

as an attention check. To maximize stimulus variability and

thus ensure that we were measuring identity discrimination

rather than discrimination on the basis of low-level stimulus

properties (Coll et al., 2019), various naturalistic photographs

were used as stimuli for the face task, and font, size and

capitalization varied for the name task. We hypothesized that

neural responses to faces would show self-specific as well as

familiarity effects, particularly in centro-parietal and bilateral

occipito-temporal regions, in line with Campbell et al. (2020).

For names, self-specific (Cygan et al., 2014; Nijhof et al., 2018)

as well as familiarity effects (Kotlewska & Nowicka, 2015;

Tacikowski et al., 2011) could also be expected based on pre-

vious literature. Importantly, enhanced responses to the self-

related stimuli were expected to be diminished (or even ab-

sent) in autistic individuals (Cygan et al., 2014; Nijhof et al.,

2018; Nowicka et al., 2016).
Table 3 e Demographics of the final autism and
neurotypical (NT) samples for the Name task.

Autism (N ¼ 27,
15 male) M (SD)

NT (N ¼ 25,
8 male) M (SD)

t, p values

Age 39.6 (12.7) 27.4 (6.9) 4.35, p < .001

AQ 37.2 (6.1) 15.9 (5.7) 12.48, p < .001

WASI-II 111.6 (19.2) 106.9 (8.4) 1.06, p ¼ .30

AQ ¼ Autism Spectrum Quotient, WASI-II ¼ Wechsler Abbreviated

Scale of Intelligence.
2. Methods

2.1. Participants

Initially, 31 autistic adults and 27 adults without any psychi-

atric or neurological diagnosis were recruited. However, one

participant from the autism group had to be excluded due to

failing the attention checks. Further, ten autistic participants

and three neurotypical participants were unable, or chose not
to, provide the images that were needed for the Face task. In

addition, due to technical issues or too many noisy channels

(>10%, i.e.,� seven channels), data on the Name task could not

be analysed for three autistic participants and twoneurotypical

participants. Hence, the final samples for the Face task con-

sisted of 20 autistic and 24 neurotypical participants (of whom

19 and 23 also provided data on the Name task: the combined

sample across both tasks), and the final samples for the Name

task consisted of 27 autistic and 25 neurotypical participants.

Additional demographic information can be found in Tables

1e3. In the main text, only the results for the combined sam-

ple are reported. However, results for the full samples of the

Face and Name task separately are provided as Supplementary

Material. Note that for the final samples, therewas a significant

difference in age between groups. However, age was found to

be unrelated to the main comparison of interest (Self e Close

Other) for all clusters (all r< .18, all p-values>.22), and therefore

age was not entered as a covariate in the analyses.

Autistic participants were recruited through an existing

database of research volunteers, and neurotypical participants

through King's College London e-mail recruitment and social

media. All participants had normal or corrected-to-normal

vision. Autistic participants were included on the basis of a

DSM-IV-based autism-related diagnosis, or a diagnosis of

Autism Spectrum Disorder (DSM-5). For 21 participants, this

https://doi.org/10.1016/j.cortex.2023.10.023
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diagnosis was verifiedwith the Autism Diagnostic Observation

Schedule (ADOS-2; Lord et al., 2012), Module 4, by a trained

psychologist. Seven participants could not be tested on the

ADOS-2 due to the onset of the Covid-19 pandemic. However,

excluding them from the analyses did not significantly alter

ourmain findings, and they did not show lower scores (M: 40.9,

SD: 6.3) than the other autistic participants on the Autism

SpectrumQuotient (Baron-Cohen et al., 2001; https://embrace-

autism.com/autism-spectrum-quotient). Both autistic and

neurotypical participants completed this questionnaire as a

measure of self-reported autism traits, and the autistic par-

ticipants reported a significantly higher level of autistic traits.

Participants in both groups performed the Vocabulary and

Matrix Reasoning subtests of the Wechsler Abbreviated Scale

of Intelligence (WASI-II; Wechsler, 2011), with the estimated IQ

scores indicating that the groups did not differ in intelligence

(see Tables 1e3 for statistical comparisons of groups). Legal

copyright restrictions prevent public archiving of the WASI-II,

which can be obtained from the copyright holders in the

cited reference. All participants provided written informed

consent prior to the study and received financial compensa-

tion. The study was approved by the ethics committee of Royal

Holloway University of London (UDJT023). The conditions of

our ethics approval do not permit public archiving of the study

data. Readers seeking access to the data should contact the

lead author. Access will be granted to named individuals in

accordance with ethical procedures governing the reuse of

sensitive data.

2.2. Procedure

Participants took part in a single session of approximately

90 min. After preparation for recording, EEG activity was

recorded during three tasks, which were presented in random

order across participants: the Face task and Name task

described here, and another unrelated task (in which partici-

pants viewed screens of varying colours) that will be reported

elsewhere. After the EEG session, participants completed the

AQ questionnaire, and completed theWASI-II subtests if no IQ

estimate was already available. For the autistic participants, if

no ADOS had been performed then this was completed in a

separate test session.
Fig. 1 e Graphical representation of one cycle on the Name task

the oddball) belonging to the same identity (Self, Close Other or
2.3. EEG recording

EEG data were acquired from a 64-channel BrainAmp DC-

coupled recording system using Brain Vision Recorder soft-

ware (Brain Products, Gilching, Germany). Active electrodes

were mounted into the ActiCap following a 10e20 montage,

with a ground electrode at AFz and a reference electrode at

FCz. The sampling ratewas 500 Hz, and impedanceswere kept

below 15 kU.

2.4. Task

To measure participants’ ability to discriminate self- and

other-related stimuli, we used an FPVS-EEG paradigm in

which the self- and other-related stimuli were presented as

oddballs in a baseline sequence consisting of stranger stimuli

(see Fig. 1 for an illustration of the paradigm; task code can be

found at https://osf.io/3mn2t). All stimuli were presented on a

grey background, on a 17-inch LCD monitor with a measured

refresh rate of 57.7 Hz. Each train consisted of 96 cycles of five

faces/names and thus lasted 83.2 sec in total, and the order of

the different tasks (Face/Name task), as well as the different

trains within each task (Self/Close Other/Stranger) were ran-

domized.Within each train, every fifth face/name was always

an oddball stimulus of the same identity. Stimuli were pre-

sented at a base frequency of 5.77 Hz, and thus the oddball

frequency was 1.154 Hz.

To ensure that participants were attentive to the stimuli

being presented, they were asked to fixate on a black fixation

cross that was presented centrally throughout the entire

stimulus train (for faces, this roughly corresponded to the area

just above the nose; names were presented just above the

fixation cross). This cross changed colour from black to red at

ten random moments during each train, for a duration of

333 ms. Participants were instructed to press the left mouse

button as quickly as possible when this happened.

2.5. Face stimuli

To ensure any effects observed at the oddball frequency could

not be explained by each fifth face being perceptually identical

(Coll et al., 2019), ten different images were used for each of
(top)/Face task (bottom), with every fifth name or face (i.e.,

Stranger).

https://embrace-autism.com/autism-spectrum-quotient
https://embrace-autism.com/autism-spectrum-quotient
https://osf.io/3mn2t
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the oddball conditions (self, close other, stranger). Participants

were asked to provide ten naturalistic images of themselves,

and ten of a person close to them. The requirements for the

imageswere that thesewere in full colour, taken nomore than

eight years ago, and that their full face was visible (without

any (sun)glasses). In both groups, eleven participants selected

a family member as their ‘close other’. Ten NT participants

and five autistic participants selected their partner. Seven NT

participants and nine autistic participants selected a friend.

The remaining participants chose not to disclose their rela-

tionship to the person in the images. Ten images of another

randomly selected participant in the study were used for the

stranger condition. There was no effect of Condition (Self,

Close Other, Stranger; p ¼ .87) or Condition � Group interac-

tion (p ¼ .48) on the average luminance of images, and dif-

ferences in luminance between conditions were not found to

correlate with neural differences. The distractor images used

for the base frequency were randomly selected from a data-

base containing 306 naturalistic images: three images for 102

different identities (51 male, 51 female; note that our ethical

approval does not allow the reuse of face stimuli beyond the

current experiment), composed of consenting acquaintances

of the researchers. The only constraint was that no two im-

ages of the same identity were ever presented consecutively.

Both oddball and distractor images were cropped to 300 � 300

pixels, containing only a single face. The exact size of pre-

sentation was then varied within a range of 90 % to 110 % of

the original size. Further, to create smoother transitions be-

tween the different images, the contrast of the faces was

sinusoidally modulated.

2.6. Name stimuli

Participants were asked to provide their own first name, and

that of the close other person whose images they had selected.

The name of another study participant, with which they re-

ported having no personal association, was randomly selected

for the stranger condition. The average number of digits of the

names (Self: 5.9 (SD: 1.7); Close Other: 5.4 (SD: 1.5); Stranger: 5.7

(SD: 1.2)) did not differ significantly between conditions, neither

within nor across groups (all p-values >.09). To ensure any ef-

fects observed at the oddball frequency could not be explained

by each fifth name being perceptually identical (Coll et al.,

2019), four stimuli for each first name were created: using all

capitals versus no capitals, and using two different fonts (Cal-

ibri and Monotype Corsiva, size 40). The distractor images

presented at the base frequencywere randomly selected froma

list containing 96 first names (48 male, 48 female), composed

from two databases of common first names in the United

Kingdom (BabyCentre, 2000; UK Office for National Statistics,

2014). The list contained these 96 names in the same four

variations of capitalisation and font (see https://osf.io/3mn2t/

for these stimuli). The only constraint was that no two varia-

tions of the same name were ever presented consecutively. All

names were presented in white on a grey background.

2.7. EEG data pre-processing and analysis

Pre-processing was performed with the Letswave toolbox

(https://github.com/NOCIONS/letswave6) running on MatLab
R2020a (MathWorks). No analysis code was used. Data were

first re-referenced against the average of all electrodes, and

any bad channels (no more than two per person) were inter-

polated. Subsequently, a band-pass filter of .1e70 Hz was

applied. Datawere then segmented into three epochs of 84 sec

(one per condition), and ocular correction was performed on

each of these epochs through Independent Component

Analysis, using the Runica algorithm and a square matrix. An

average of 1.7 components was removed (SD: .9, range: 0e6).

Epochs were then further cropped to contain an integer

number of 1.154 Hz cycles (96 cycles of 1/1.154 sec z 83.2 sec).

A Fast Fourier Transform was applied to transform the data

for each electrode from the time domain to the frequency

domain, while normalizing the amplitudes (N/2).

Amplitude data around the oddball frequency and its

harmonics were extracted with a frequency resolution of .012

around the oddball frequency (1.142e1.166 Hz), and its first

seven harmonics, not including the fifth as this is the baseline

frequency (i.e., six harmonics: 2.31, 3.46, 4.62, 6.92, 8.08,

9.23 Hz). The number of harmonics to include was calculated

on the basis of z-scores of the grand average across all elec-

trodes, participants and conditions, where a harmonic was

considered significant if Z > 2.32, i.e., p < .01 (Retter & Rossion,

2016). To compare the oddball and harmonics frequencies to

the surrounding noise, signal-to-noise subtracted amplitudes

were computed by extracting the average of the 20 frequency

bins (±.12 Hz) surrounding the oddball or one of the harmonic

frequencies (Rossion, 2014), excluding the two bins immedi-

ately adjacent to the bins of interest, in order not to include

any potential spread of the signal in the correction (Norcia

et al., 2015). This average was then subtracted from the fre-

quency bin of interest. Statistical analyses of the baseline-

subtracted SNR data were performed using RStudio (version

1.2.5033; see https://osf.io/3mn2t for code) for selected regions

of interest (ROIs).

ROIs were selected based on visual inspection of the scalp

topography of the oddball baseline-subtracted responses

across participants, conditions, and stimulus types (collapsed

localizer approach; Luck & Gaspelin, 2017), which resulted in

three ROIs. The four electrodes withmaximum response were

chosen to quantify the activity in these ROIs. Scalp topogra-

phies are displayed, across the two tasks and for both tasks

separately, in Fig. 2. For visualization of the baseline-

subtracted SNR across tasks (Fig. 3) and on both tasks (Figs. 4

and 5), we computed the baseline-subtracted amplitudes for

each frequency bin, across groups, conditions and electrodes.

The main analysis focused on a left (P7, PO7, O1, TP9) and

right (P8, PO8, O2, TP10) parieto-occipital cluster, as well as a

frontocentral cluster (Fz, FC1, FC2, Cz), and was carried out

using IBMSPSS version 29. No analysis codewasused. Amixed-

model ANOVA was performed on the extracted data for each

cluster, with within-subjects factors Stimulus Type (Faces,

Names), Condition (Self, Close Other, Stranger) and between-

subjects factor Group (Autism, Neurotypical). Baseline-

subtracted amplitudes in the left and right parieto-occipital

clusters were tested within the same ANOVA, adding a Later-

ality factor (Left, Right). Significant interactions were followed-

up per stimulus type, and with two-tailed paired-samples as

well as between-samples t-tests. It is reported if these do not

survive Bonferroni correction for multiple comparisons.

https://osf.io/3mn2t/
https://github.com/NOCIONS/letswave6
https://osf.io/3mn2t
https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023


Fig. 2 e Scalp topography for the baseline-subtracted amplitudes at the oddball frequency (1.154 Hz) and the first six

harmonics, across all participants and conditions. Scale is set to themaximum amplitude for each image. Electrodes selected

for analysis are highlighted in white. Top: Across Face and Name tasks. Bottom left: Face task. Bottom right: Name task.
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Further, measures of effect size are reported: partial eta

squared (hp
2) values for the ANOVAs and Cohen's d or dz for t-

tests (Cohen, 1988). In cases where the assumption of

sphericity was violated according to Mauchly's test, a

Greenhouse-Geisser correction was applied, and corrected

values are reported.
3. Results

3.1. Attention check

Average accuracy on the attention check was 95.1 % (SD:

6.7 %). There was a significant effect of Stimulus Type

(F(1,40)¼ 19.00, p < .001, hp2¼ .32), with accuracy on the Name

task (99.1 %) being higher than on the Face task (90.8 %). In

addition, there was a significant Stimulus Type � Group

interaction (F(1,40) ¼ 4.43, p ¼ .04, hp2 ¼ .10), with accuracy on

the Face task being significantly higher (t(40) ¼ 1.76, p < .05,

d ¼ .56) in the neurotypical group (94.3 %) than in the autism

group (87.2 %), with no significant difference in accuracy

(98.7 %; 99.6 %) on the Name task (t(40) ¼ �.96, p ¼ .35, d ¼ .31).

However, there were no significant main or interaction effects

of Condition (all p-values >.29), nor a main effect of Group

(p ¼ .13).
3.2. Face and name discrimination

The ANOVA for the parieto-occipital clusters revealed a sig-

nificantmain effect of Stimulus Type (F(1, 40)¼ 124.38, p < .001,

hp2 ¼ .75), with baseline-subtracted amplitudes being signifi-

cantly higher for faces than for name stimuli. The only effect of

laterality was a significant Laterality � Condition interaction

(F(2, 80) ¼ 4.42, p ¼ .02, hp2 ¼ .10), with baseline-subtracted

amplitudes for the Self condition being larger in the right

than in the left cluster (p¼ .04), with no such difference for the

Close Other or Stranger conditions (p ¼ .46 and p ¼ .49,

respectively). There was a significant main effect of Condition

(F(2, 80) ¼ 46.46, p < .001, hp2 ¼ .54), as well as a significant

Condition � Group interaction (F(2, 80) ¼ 4.95, p ¼ .009,

hp2 ¼ .11). No other main or interaction effects reached sig-

nificance, except the Stimulus Type x Condition � Group

interaction (F(2, 80) ¼ 3.81, p ¼ .03, hp2 ¼ .09). We decomposed

this interaction by performing ANOVAs for the Face and Name

tasks separately.

For the Face task, there was a significant main effect of

Condition (F(2, 80) ¼ 44.75, p < .001, hp2 ¼ .53), with baseline-

subtracted amplitudes in the Self condition (M¼ 1.37, SE¼ .10)

being significantly higher than for both the Close Other

(M ¼ .93, SE ¼ .08, p < .001) and Stranger (M ¼ .36, SE ¼ .05,

p < .001) conditions, and higher for Close Other than for

https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023


Fig. 3 e Baseline-subtracted amplitude for each frequency

bin, across both groups and across all electrodes and

conditions. Note that the .1 Hz peak is an effect of the

bandpass filter. Top: Across Face and Name tasks. Middle:

Face task. Bottom: Name task.
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Stranger (p < .001). Furthermore, the interaction Condition x

Groupwas also significant (F(2, 80)¼ 5.76, p¼ .005, hp2¼ .13)e

the difference between Self and Close Other was found to be

significantly larger in the Neurotypical group than in the

Autism group (t(40) ¼ 2.60, p ¼ .01, d ¼ .82), as was the differ-

ence between Self and Stranger (t(40) ¼ 3.03, p ¼ .004, d ¼ .96).

The difference between Close Other and Stranger did not

differ between groups (t(40) ¼ .75, p ¼ .46, d ¼ .24). Finally,

there was a significant Laterality x Condition effect, driven by

the difference between Self and Stranger being larger in the

right than in the left cluster (t(41) ¼ �2.04, p < .05, d ¼ .31).

For the Name task, the main effect of Condition was also

significant (F(2, 80) ¼ 7.64, p < .001, hp2 ¼ .16). Baseline-

subtracted amplitudes were significantly higher for the Self

(M ¼ .46, SE ¼ .05) than for the Stranger condition (M ¼ .22,

SE ¼ .04, p ¼ .001) and for the Close Other (M ¼ .38, SE ¼ .04)

than for the Stranger condition (p ¼ .01). The difference be-

tween Self and Close Other was not significant (p ¼ .16). The

Condition � Group interaction was not significant (F(2,

80) ¼ .54, p ¼ .59, hp2 ¼ .01). Further, there were no significant

main or interaction effects of Laterality (all p-values >.18).
The ANOVA for the frontocentral cluster also revealed a

significant main effect of Stimulus Type (F(1, 40) ¼ 62.06,

p < .001, hp2 ¼ .61): baseline-subtracted amplitudes were

higher for faces than for names. Further, the main effect of

Condition was significant (F(2, 80) ¼ 28.94, p < .001, hp2 ¼ .42),

as was the interaction effect of Stimulus Type and Condition

(F(2, 80) ¼ 8.64, p < .001, hp2 ¼ .18). Splitting the data up by

Stimulus Type, it was found that for face stimuli, baseline-

subtracted amplitudes in the Self condition (M ¼ .70,

SE ¼ .06) were larger than in the Close Other condition

(M ¼ .53, SE ¼ .06; p ¼ .02) and the Stranger condition (M ¼ .20,

SE ¼ .04; p < .001). The difference between the Close Other and

Stranger condition was also significant (p < .001). For name

stimuli, there was no significant difference between Self

(M ¼ .21, SE ¼ .03) and Close Other stimuli (M ¼ .20, SE ¼ .04;

p ¼ .94). However, the differences between Self and Stranger

(M ¼ .07, SE ¼ .03; p ¼ .002) and Close Other and Stranger

(p ¼ .01) were significant. Finally, for the frontocentral cluster

there were no significant main or interaction effects of Group

(all p-values >.09).
As mentioned, data from both tasks were not available for

all participants. Results of the separate analyses for the full

samples on the Face and Name task are provided as Supple-

mentary Material. Importantly, these analyses did not alter

the conclusions drawn from the cross-task analysis described

above.
4. Discussion

The current study provided the first investigation of own-face

and own-name discrimination in autism using FPVS-EEG.

Results showed that both autistic and non-autistic adults

showed significant neural responses to specific personal

identities that were presented as oddballs among identities

belonging to randomstrangers, for both faces and names. This

was evident from neural data obtained in less than 5 min.

Moreover, responses weremore robust when the stimuli were

familiar, with responses being strongest for distinguishing

one's own face, and familiar names, from those of strangers.

Neurotypical adults showed both a self-specific and a famil-

iarity effect for faces (own > close other > stranger face), and a

familiarity effect for names (both own and close

other > stranger name). For the autistic adults, familiarity

effects were also found for both faces and names, but they

showed a reduction in the specifically enhanced response to

their own face.

Both faces and names elicited signals with high SNRs in

bilateral parieto-occipital clusters, similar to the regions

typically associated with face recognition (Liu-Shuang et al.,

2014; Retter & Rossion, 2016; Yan & Rossion, 2020), as well as

in an additional frontocentral cluster (Campbell et al., 2020).

Interestingly, and in line with our hypothesis, for the face

task, the autism group showed no significant differences be-

tween their own and close other's faces in the selected parieto-

occipital clusters, in contrast to the neurotypical adults,

although there was no group difference in the responses in the

frontocentral cluster. The difference between one's own and

close other's faces was less pronounced in the autism group in

https://doi.org/10.1016/j.cortex.2023.10.023
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Fig. 4 e Face task: Baseline-subtracted amplitude for each frequency bin, and scalp topography, per group and per condition.

Note that the .1 Hz peak is an effect of the bandpass filter. Electrodes selected for analysis are highlighted in white on the

scalp topography. Top: neurotypical (NT) group, bottom: autism group.

Fig. 5 e Name task: Baseline-subtracted amplitude for each frequency bin, and scalp topography, per group and per

condition. Note that the .1 Hz peak is an effect of the bandpass filter. Electrodes selected for analysis are highlighted in white

on the scalp topography. Top: neurotypical (NT) group, bottom: autism group.
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both left and right parieto-occipital clusters, despite the self-

specific response in the neurotypical group being stronger in

the right hemisphere. Our study thus extends previous find-

ings of a diminished response to seeing one's own face

compared to a familiar other's face in autistic adults, as

compared to neurotypical adults (Cygan et al., 2014; Lu et al.,

2015). As familiarity processing was intact, this group differ-

ence appears to be self-specific. We thus provide further evi-

dence for altered self-referential processing in autism, utilizing
the high SNR of FPVS-EEG. Furthermore, the fact that the group

difference was self-specific corroborates the results of Dwyer

and colleagues (Dwyer et al., 2019), who investigated the

perception of unfamiliar face identities using FPVS-EEG and

found no differences between autistic and neurotypical adults.

In contrast to the findings for neural responses to faces, no

group differences were found on the name task. Both neuro-

typical and autistic adults only showed a familiarity effect in

their neural responses: stronger responses for own and close

https://doi.org/10.1016/j.cortex.2023.10.023
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other's names than for stranger's names in left and right

temporo-parietal regions. The lack of a self-specific response

to names (and the corresponding lack of a group difference)

contrasts with earlier reports of stronger neural responses to

one's own name as compared to close other names in neuro-

typical individuals, and of this difference being diminished in

autism (Cygan et al., 2014; Nijhof et al., 2018; Schwartz et al.,

2020). However, using fMRI, Tacikowski et al. (2011) reported

that neural responses to own and close other names are

highly similar (with the exception of increased activity in the

Inferior Frontal Gyrus for the own name). Potentially, these

mixed findings could in part be explained by the suggestion

that for names, self-specific effects only appear at later stages

of self-processing (Nijhof et al., 2018), and that it may be

dependent on the specific presentation modality (with stron-

ger effects for auditory presentation of names), paradigm and

analysismethod, whether or not such late-stage effects can be

detected (Williams et al., 2017). More generally, it may be that

the passive viewing of task-irrelevant names, together with

the visual presentation of the task-relevant fixation cross just

below them, may have cued attention away from the names,

resulting in overall weaker responses to the names than to the

faces. This is unlikely however, as we did observe significant

differences between familiar names and stranger names, and

the attention check data suggested that names were less

distracting than faces.

It should be noted that there was an age difference be-

tween the autism and non-autism groups in our study. How-

ever, note that all participants were adults, and that age was

shown not to relate significantly to the main comparison of

interest (Self e Close Other) for any cluster, and can thus not

explain the group difference between these two conditions in

the response to faces. A further limitation is that seven

autistic adults could not be tested on the ADOS-2, but

encouragingly, excluding the adults for whom no ADOS score

was available from the analyses did not significantly alter any

of the findings, and they did not show lower scores than the

other autistic participants on the Autism Spectrum Quotient.

In addition, no a priori power analysis was carried out to

determine the sample size, which would have been valuable.

However, the study's sample size was in line with typical

sample sizes in FPVS-EEG studies.

Finally, we did not include a measure of individuals’

perceived closeness to the close other or stranger. This could

be relevant as familiarity with the close other may vary be-

tween individuals, because these were chosen freely by the

participants themselves. It could be argued that the close

others were experienced to be relatively less close to the

participants in the autism group, given the reported differ-

ences in friendship quality and frequency of contact in

autistic individuals (Petrina et al., 2014). However, no differ-

ences in perceived closeness to self-selected close others were

found between autistic and neurotypical individuals in pre-

vious studies (Nijhof et al., 2020, 2022). More importantly, even

if such a difference were present between our current sam-

ples, this would predict a larger difference between self and

close other in autism, instead of a smaller one.

More generally, the results of this study emphasize the

utility of FPVS-EEG for studying the discrimination of faces
and names in clinical groups, and the possibilities of the

technique for further studies of neural processing in these

groups. The fact that data can be acquired in a short amount of

time (in this study, time on each of the two taskswas less than

5 min), without requiring any overt responses, makes FPVS-

EEG a tool with excellent potential. It can be used to reliably

test various populations that may otherwise be challenging to

study, such as infants, and importantly also minimally or

nonverbal individuals, whom current research largely over-

looks (Happ�e & Frith, 2020).

In conclusion, using FPVS-EEG, we managed to extend

previous findings of a diminished response to seeing one's
own face in autistic adults as compared to neurotypical

adults. This effect appears to be self-specific and could not

merely be attributed to familiarity, as the two groups did not

differ in their response to close other faces, and both showed a

heightened response to familiar names.
Author statement

Annabel D. Nijhof: Conceptualization; Data curation; Formal

analysis; Funding acquisition; Investigation; Methodology;

Visualization; Writing - original draft.

Caroline Catmur: Conceptualization; Methodology; Super-

vision; Writing - review & editing.

Jan R. Wiersema: Supervision; Writing - review & editing.

Rebecca Brewer: Methodology; Writing - review & editing.

Michel-Pierre Coll: Methodology; Formal analysis;Writing -

review & editing.

Geoffrey Bird: Conceptualization; Funding acquisition;

Methodology; Supervision; Writing - review & editing.
Declaration of competing interest

None.

Acknowledgements

Annabel D. Nijhof was supported by a Newton International

Fellowship awarded by the Royal Society, and by the Research

Foundation Flanders (FWO), project number: FWO19/PDJ/025.

Geoffrey Bird is supported by the Baily Thomas Charitable

Trust. Rebecca Brewer is supported by a Medical Research

Council New Investigator Research Grant (MR/S003509/1).

No part of the study procedures or analyses was pre-

registered prior to the research being conducted. We report

how we determined our sample size, all data exclusions, all

inclusion/exclusion criteria, whether inclusion/exclusion

criteria were established prior to data analysis, all manipula-

tions, and all measures in the study.
Supplementary data

Supplementary data to this article can be found online at

https://doi.org/10.1016/j.cortex.2023.10.023.

https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023


c o r t e x 1 7 1 ( 2 0 2 4 ) 3 0 8e3 1 8 317
r e f e r e n c e s

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). Author.

Amodeo, L., Nijhof, A. D., Brass, M., & Wiersema, J. R. (2023). The
relevance of familiarity in the context of self-related
information processing. The Quarterly Journal of Experimental
Psychology: QJEP. https://doi.org/10.1177/17470218231154884

Barnes, L., Petit, S., Badcock, N. A., Whyte, C. J., & Woolgar, A.
(2021). Word detection in individual subjects is difficult to
probe with fast periodic visual stimulation. Frontiers in
Neurosciencee, 15(March). https://doi.org/10.3389/
fnins.2021.602798

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., &
Clubley, E. (2001). The Autism Spectrum Quotient : Evidence
from Asperger syndrome/high functioning autism, males and
females, scientists and mathematicians. Journal of Autism and
Developmental Disorders, 31(1), 5e17, 10.162-3257/01/0200-0005.

Bortolon, C., & Raffard, S. (2018). Self-face advantage over familiar
and unfamiliar faces: A three-level meta-analytic approach.
Psychonomic Bulletin & Review, 25(4), 1287e1300. https://doi.org/
10.3758/s13423-018-1487-9

Campbell, A., Louw, R., Michniak, E., & Tanaka, J. W. (2020).
Identity-specific neural responses to three categories of face
familiarity (own, friend, stranger) using fast periodic visual
stimulation. Neuropsychologia, 141(September 2019), 107415.
https://doi.org/10.1016/j.neuropsychologia.2020.107415

Carmody, D. P., & Lewis, M. (2006). Brain activation when hearing
one's own and others' names. Brain Research, 1116(1), 153e158.
https://doi.org/10.1016/j.brainres.2006.07.121

Cohen, J. (1988). Statistical power analysis for the behavioral sciences.
Routledge Academic.

Coll, M. P., Murphy, J., Catmur, C., Bird, G., & Brewer, R. (2019). The
importance of stimulus variability when studying face
processing using fast periodic visual stimulation: A novel
‘mixed-emotions’ paradigm. Cortex; a Journal Devoted To the
Study of the Nervous System and Behavior, 117, 182e195. https://
doi.org/10.1016/j.cortex.2019.03.006

Cunningham, S. J., & Turk, D. J. (2017). Editorial: A review of self-
processing biases in cognition. The Quarterly Journal of
Experimental Psychology: QJEP, 70(6), 987e995. https://doi.org/
10.1080/17470218.2016.1276609

Cygan, H. B., Tacikowski, P., Ostaszewski, P., Chojnicka, I., &
Nowicka, A. (2014). Neural correlates of own name and own
face detection in autism spectrum disorder. Plos One, 9(1),
Article e86020. https://doi.org/10.1371/journal.pone.0086020

Dawson, G., & McKissick, F. C. (1984). Self-recognition in autistic
children. Journal of Autism and Developmental Disorders, 14(4),
383e394. https://doi.org/10.1007/BF02409829

Dwyer, P., Xu, B., & Tanaka, J. W. (2019). Investigating the
perception of face identity in adults on the autism spectrum
using behavioural and electrophysiological measures. Vision
Research, 157(August 2017), 132e141. https://doi.org/10.1016/
j.visres.2018.02.013

Gallup, G. G., & Platek, S. M. (2021). Self-processing and self-face
reaction time latencies: A review. Brain Sciences, 11(11). https://
doi.org/10.3390/brainsci11111409

Grisdale, E., Lind, S. E., Eacott, M. J., & Williams, D. M. (2014). Self-
referential memory in autism spectrum disorder and typical
development : Exploring the ownership effect. Consciousness
and Cognition, 30, 133e141. https://doi.org/10.1016/
j.concog.2014.08.023

Guillaume, C., Guillery-Girard, B., Chaby, L., Lebreton, K.,
Hugueville, L., Eustache, F., & Fiori, N. (2009). The time course
of repetition effects for familiar faces and objects: An ERP
study. Brain Research, 1248, 149e161. https://doi.org/10.1016/
j.brainres.2008.10.069
Happ�e, F., & Frith, U. (2020). Annual Research Review: Looking
back to look forward e changes in the concept of autism and
implications for future research. Journal of Child Psychology and
Psychiatry and Allied Disciplines, 3, 218e232. https://doi.org/
10.1111/jcpp.13176

Heinrich, S. P., Mell, D., & Bach, M. (2009). Frequency-domain
analysis of fast oddball responses to visual stimuli: A
feasibility study. International Journal of Psychophysiology, 73(3),
287e293. https://doi.org/10.1016/j.ijpsycho.2009.04.011

Kenny, L., Hattersley, C., Molins, B., Buckley, C., Povey, C., &
Pellicano, E. (2016). Which terms should be used to describe
autism? Perspectives from the UK autism community. Autism:
the International Journal of Research and Practice, 20(4), 442e462.
https://doi.org/10.1177/1362361315588200

Kotlewska, I., & Nowicka, A. (2015). Present self, past self and
close-other: Event-related potential study of face and name
detection. Biological Psychology, 110, 201e211. https://doi.org/
10.1016/j.biopsycho.2015.07.015

Kotlewska, I., W�ojcik, M. J., Nowicka, M. M., Marczak, K., &
Nowicka,A. (2017). Presentandpastselves:Asteady-statevisual
evoked potentials approach to self-face processing. Scientific
Reports, 7(1), 1e9. https://doi.org/10.1038/s41598-017-16679-6

Lind, S. E., Williams, D. M., Nicholson, T., Grainger, C., &
Carruthers, P. (2019). The self-reference effect on memory is
not diminished in autism: Three studies of incidental and
explicit self-referential recognition memory in autistic and
neurotypical adults and adolescents. Journal of Abnormal
Psychology. https://doi.org/10.1037/abn00004671

Liu-Shuang, J., Norcia, A. M., & Rossion, B. (2014). An objective
index of individual face discrimination in the right occipito-
temporal cortex by means of fast periodic oddball stimulation.
Neuropsychologia, 52(1), 57e72. https://doi.org/10.1016/
j.neuropsychologia.2013.10.022

Lochy, A., Van Belle, G., & Rossion, B. (2015). A robust index of
lexical representation in the left occipito-temporal cortex as
evidenced by EEG responses to fast periodic visual
stimulation. Neuropsychologia, 66, 18e31. https://doi.org/
10.1016/j.neuropsychologia.2014.11.007

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K., &
Bishop, S. (2012). Autism diagnostic observation Schedule (2nd
ed.). Western Psychological Services. ADOS-2) Manual (Part I):
Modules 1e4.

Luck, S. J., & Gaspelin, N. (2017). How to get statistically significant
effects in any ERP experiment (and why you shouldn't).
Psychophysiology, 54(1), 146e157. https://doi.org/10.1111/
psyp.12639

Lu, J. T., Kishida, K. T., De Asis-Cruz, J., Lohrenz, T., Treadwell-
Deering, D., Beauchamp, M., & Montague, P. R. (2015). Single-
stimulus functional MRI produces a neural individual
difference measure for autism spectrum disorder. Clinical
Psychological Science, 3(3), 422e432. https://doi.org/10.1177/
2167702614562042

Nijhof, A. D., & Bird, G. (2019). Self-processing in individuals with
autism spectrum disorder. Autism Research, 12(11), 1580e1584.
https://doi.org/10.1002/aur.2200

Nijhof, A. D., Dhar, M., Goris, J., Brass, M., & Wiersema, J. R. (2018).
Atypical neural responding to hearing one's own name in
adults with ASD. Journal of Abnormal Psychology, 127(1),
129e138. https://doi.org/10.1037/abn0000329

Nijhof, A. D., Shapiro, K. L., Catmur, C., & Bird, G. (2020). No
evidence for a common self-bias across cognitive domains.
Cognition, 197. https://doi.org/10.1016/j.cognition.2020.104186.
May 2019.

Nijhof, A. D., von Trott zu Solz, J., Catmur, C., & Bird, G. (2022).
Equivalent own name bias in autism: An EEG study of the
Attentional Blink. Cognitive, Affective & Behavioral Neuroscience,
22(3), 625e639. https://doi.org/10.3758/s13415-021-00967-w

http://refhub.elsevier.com/S0010-9452(23)00289-7/sref1
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref1
https://doi.org/10.1177/17470218231154884
https://doi.org/10.3389/fnins.2021.602798
https://doi.org/10.3389/fnins.2021.602798
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref4
https://doi.org/10.3758/s13423-018-1487-9
https://doi.org/10.3758/s13423-018-1487-9
https://doi.org/10.1016/j.neuropsychologia.2020.107415
https://doi.org/10.1016/j.brainres.2006.07.121
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref8
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref8
https://doi.org/10.1016/j.cortex.2019.03.006
https://doi.org/10.1016/j.cortex.2019.03.006
https://doi.org/10.1080/17470218.2016.1276609
https://doi.org/10.1080/17470218.2016.1276609
https://doi.org/10.1371/journal.pone.0086020
https://doi.org/10.1007/BF02409829
https://doi.org/10.1016/j.visres.2018.02.013
https://doi.org/10.1016/j.visres.2018.02.013
https://doi.org/10.3390/brainsci11111409
https://doi.org/10.3390/brainsci11111409
https://doi.org/10.1016/j.concog.2014.08.023
https://doi.org/10.1016/j.concog.2014.08.023
https://doi.org/10.1016/j.brainres.2008.10.069
https://doi.org/10.1016/j.brainres.2008.10.069
https://doi.org/10.1111/jcpp.13176
https://doi.org/10.1111/jcpp.13176
https://doi.org/10.1016/j.ijpsycho.2009.04.011
https://doi.org/10.1177/1362361315588200
https://doi.org/10.1016/j.biopsycho.2015.07.015
https://doi.org/10.1016/j.biopsycho.2015.07.015
https://doi.org/10.1038/s41598-017-16679-6
https://doi.org/10.1037/abn00004671
https://doi.org/10.1016/j.neuropsychologia.2013.10.022
https://doi.org/10.1016/j.neuropsychologia.2013.10.022
https://doi.org/10.1016/j.neuropsychologia.2014.11.007
https://doi.org/10.1016/j.neuropsychologia.2014.11.007
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref28
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref28
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref28
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref28
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref28
https://doi.org/10.1111/psyp.12639
https://doi.org/10.1111/psyp.12639
https://doi.org/10.1177/2167702614562042
https://doi.org/10.1177/2167702614562042
https://doi.org/10.1002/aur.2200
https://doi.org/10.1037/abn0000329
https://doi.org/10.1016/j.cognition.2020.104186
https://doi.org/10.3758/s13415-021-00967-w
https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023


c o r t e x 1 7 1 ( 2 0 2 4 ) 3 0 8e3 1 8318
Norcia, A. M., Gregory Appelbaum, L., Ales, J. M., Cottereau, B. R.,
& Rossion, B. (2015). The steady-state visual evoked potential
in vision research: A review. Journal of Vision, 15(6), 1e46.
https://doi.org/10.1167/15.6.4

Nowicka, A., Cygan, H. B., Tacikowski, P., Ostaszewski, P., &
Ku�s, R. (2016). Name recognition in autism: EEG evidence of
altered patterns of brain activity and connectivity. Molecular
Autism, 7(1), 38. https://doi.org/10.1186/s13229-016-0102-z

Perrykkad, K., & Hohwy, J. (2019). Modelling me, modelling you:
The autistic self. Review Journal of Autism and Developmental
Disorders. https://doi.org/10.1007/s40489-019-00173-y

Petrina, N., Carter, M., & Stephenson, J. (2014). The nature of
friendship in children with autism spectrum disorders: A
systematic review. Research in Autism Spectrum Disorders, 8(2),
111e126. https://doi.org/10.1016/j.rasd.2013.10.016

Platek, S. M., Wathne, K., Tierney, N. G., & Thomson, J. W. (2008).
Neural correlates of self-face recognition: An effect-location
meta-analysis. Brain Research, 1232, 173e184. https://doi.org/
10.1016/j.brainres.2008.07.010

Reddy, V., Williams, E., Costantini, C., & Lang, B. (2010). Engaging
with the self: Mirror behaviour in autism, Down syndrome
and typical development. Autism: the International Journal of
Research and Practice, 14(5), 531e546. https://doi.org/10.1177/
1362361310370397

Retter, T. L., & Rossion, B. (2016). Visual adaptation provides
objective electrophysiological evidence of facial identity
discrimination. Cortex; a Journal Devoted To the Study of the
Nervous System and Behavior, 80, 35e50. https://doi.org/10.1016/
j.cortex.2015.11.025

Rossion, B. (2014). Understanding individual face discrimination
by means of fast periodic visual stimulation. Experimental Brain
Research, 232(6), 1599e1621. https://doi.org/10.1007/s00221-
014-3934-9

Schwartz, S., Wang, L., Shinn-Cunningham, B. G., & Tager-
Flusberg, H. (2020). Neural evidence for speech processing
deficits during a cocktail party scenario in minimally and low
verbal adolescents and young adults with autism.
Autism Research, 13(11), 1828e1842. https://doi.org/10.1002/
aur.2356

Sugiura, M. (2015). Three faces of self-face recognition: Potential
for a multi-dimensional diagnostic tool. Neuroscience Research,
90, 56e64. https://doi.org/10.1016/j.neures.2014.10.002

Sui, J., & Humphreys, G. W. (2015). The integrative self: How self-
reference integrates perception and memory. Trends in
Cognitive Sciences, 19(12), 719e728. https://doi.org/10.1016/
j.tics.2015.08.015
Tacikowski, P., Brechmann, A., Marchewka, A., Jednor�og, K.,
Dobrowolny, M., & Nowicka, A. (2011). Is it about the self or the
significance? An fMRI study of self-name recognition. Social
Neuroscience, 6(1), 98e107. https://doi.org/10.1080/
17470919.2010.490665

Tacikowski, P., Brechmann, A., & Nowicka, A. (2013). Cross-modal
pattern of brain activations associated with the processing of
self- and significant other's name. Human Brain Mapping, 34(9),
2069e2077. https://doi.org/10.1002/hbm.22048

Van der Donck, S., Dzhelyova, M., Vettori, S., Mahdi, S. S.,
Claes, P., Steyaert, J., & Boets, B. (2020). Rapid neural
categorization of angry and fearful faces is specifically
impaired in boys with autism spectrum disorder. Journal of
Child Psychology and Psychiatry and Allied Disciplines, 61(9),
1019e1029. https://doi.org/10.1111/jcpp.13201

Van der Donck, S., Dzhelyova, M., Vettori, S., Thielen, H.,
Steyaert, J., Rossion, B., & Boets, B. (2019). Fast periodic visual
stimulation EEG reveals reduced neural sensitivity to fearful
faces in children with autism. Journal of Autism and
Developmental Disorders, 49(11), 4658e4673. https://doi.org/
10.1007/s10803-019-04172-0

Vettori, S., Dzhelyova, M., Van der Donck, S., Jacques, C.,
Steyaert, J., Rossion, B., & Boets, B. (2019). Reduced neural
sensitivity to rapid individual face discrimination in autism
spectrum disorder. NeuroImage: Clinical, 21(November 2018),
101613. https://doi.org/10.1016/j.nicl.2018.101613

Volfart, A., Rice, G. E., Lambon Ralph, M. A., & Rossion, B. (2021).
Implicit, automatic semantic word categorisation in the left
occipito-temporal cortex as revealed by fast periodic visual
stimulation. Neuroimage, 238(May), 118228. https://doi.org/
10.1016/j.neuroimage.2021.118228

Wechsler, D. (2011). Wechsler abbreviated scale of intelligence (2nd
ed.). NCS Pearson.

Williams, D. M., Nicholson, T., & Grainger, C. (2017). The self-
reference effect on perception: Undiminished in adults with
autism and No relation to autism traits. Autism Research, 1e11.
https://doi.org/10.1002/aur.1891

Yang, H., Wang, F., Gu, N., Gao, X., & Zhao, G. (2013). The cognitive
advantage for one's own name is not simply familiarity: An
eye-tracking study. Psychonomic Bulletin & Review, 20(6),
1176e1180. https://doi.org/10.3758/s13423-013-0426-z

Yan, X., & Rossion, B. (2020). A robust neural familiar face
recognition response in a dynamic (periodic) stream of
unfamiliar faces. Cortex; a Journal Devoted To the Study of the
Nervous System and Behavior, 132, 281e295. https://doi.org/
10.1016/j.cortex.2020.08.016

https://doi.org/10.1167/15.6.4
https://doi.org/10.1186/s13229-016-0102-z
https://doi.org/10.1007/s40489-019-00173-y
https://doi.org/10.1016/j.rasd.2013.10.016
https://doi.org/10.1016/j.brainres.2008.07.010
https://doi.org/10.1016/j.brainres.2008.07.010
https://doi.org/10.1177/1362361310370397
https://doi.org/10.1177/1362361310370397
https://doi.org/10.1016/j.cortex.2015.11.025
https://doi.org/10.1016/j.cortex.2015.11.025
https://doi.org/10.1007/s00221-014-3934-9
https://doi.org/10.1007/s00221-014-3934-9
https://doi.org/10.1002/aur.2356
https://doi.org/10.1002/aur.2356
https://doi.org/10.1016/j.neures.2014.10.002
https://doi.org/10.1016/j.tics.2015.08.015
https://doi.org/10.1016/j.tics.2015.08.015
https://doi.org/10.1080/17470919.2010.490665
https://doi.org/10.1080/17470919.2010.490665
https://doi.org/10.1002/hbm.22048
https://doi.org/10.1111/jcpp.13201
https://doi.org/10.1007/s10803-019-04172-0
https://doi.org/10.1007/s10803-019-04172-0
https://doi.org/10.1016/j.nicl.2018.101613
https://doi.org/10.1016/j.neuroimage.2021.118228
https://doi.org/10.1016/j.neuroimage.2021.118228
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref53
http://refhub.elsevier.com/S0010-9452(23)00289-7/sref53
https://doi.org/10.1002/aur.1891
https://doi.org/10.3758/s13423-013-0426-z
https://doi.org/10.1016/j.cortex.2020.08.016
https://doi.org/10.1016/j.cortex.2020.08.016
https://doi.org/10.1016/j.cortex.2023.10.023
https://doi.org/10.1016/j.cortex.2023.10.023

	Differences in own-face but not own-name discrimination between autistic and neurotypical adults: A fast periodic visual st ...
	1. Introduction
	2. Methods
	2.1. Participants
	2.2. Procedure
	2.3. EEG recording
	2.4. Task
	2.5. Face stimuli
	2.6. Name stimuli
	2.7. EEG data pre-processing and analysis

	3. Results
	3.1. Attention check
	3.2. Face and name discrimination

	4. Discussion
	Author statement
	Declaration of competing interest
	Acknowledgements
	Appendix A. Supplementary data
	References


