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Abstract 

Previous findings have discovered that self-related stimuli such as one’s own face relative to a 

familiar or an unknown face leads to enhanced neural processing. Preferential processing of 

the self-face has been observed at various event-related potential (ERP) components, both 

when stimuli were presented on a subliminal and supraliminal level. This study extends 

previous research on the relationship between self-preferential processing and awareness by 

examining whether the visual awareness negativity (VAN) component, a proposed early 

signature of visual awareness, is modulated by the self-face compared to a personally familiar 

face. By the use of backward masking paradigm, faces were presented on the left or the right 

side of the screen, after which participants performed localization and identification task, and 

rated their perceived awareness. We found more negative amplitude for supraliminal 

compared to subliminal faces, indexed by the VAN (180-280ms). Further, the self-face 

displayed more negative amplitude than the familiar-face, supporting findings of self-

referential processing. However, no interaction between face identity and awareness was 

found. These findings suggest that preferential processing of the self-face does not depend on 

the level of awareness. 

Keywords:  Self-face; awareness; VAN; self-advantage; ERP
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The Effect of Self-referential Processing of Faces on Visual Awareness 

The ability to discriminate oneself from others is fundamental to forming a sense of 

self. This importance is demonstrated by the self-referential processing advantage, where 

self-related stimuli, such as one's face, hands, and name, elicit faster reaction times, greater 

accuracy, and more significant neural activity than corresponding stimuli related to others - 

also known as other-related stimuli (Alzueta et al., 2019; Chen et al., 2011; Galigani et al., 

2021). Accordingly, one’s own face (i.e., self-face) is a vital cue to identity and the most 

distinguishing feature of oneself. Electroencephalography (EEG) studies have observed self-

face advantage (enhanced neural processing of the self-face relative to a familiar- or an 

unknown face) for various event-related potential (ERP) components such as the N170, 

P200, and N2pc. However, the neural mechanisms underlying self-referential processing are 

not clearly understood. For instance, while Geng et al. (2012) found the self-face advantage as 

early as 140ms after stimulus onset (the N170 component), Alzueta et al. (2019) first 

observed the self-face advantage at 217ms (the P200). Moreover, the self-face advantage has 

been observed even when stimuli are presented below the threshold of conscious awareness, 

indexed by enhanced attention-related N2pc component (Bola et al., 2021; Wójcik et al., 

2019). Nevertheless, correct identification of faces still required awareness, suggesting that 

processing more complex features like identity could be limited by the level of awareness 

(Wójcik et al., 2019). Hence, further research is needed to understand how self-related 

stimuli modulate awareness.  

Studies have investigated whether self-referential processing occurs during the early 

stages of perceptual information processing, which involve low-level features like salience, or 

during post-perceptual processing stages, which are related to high-level semantic features of 

stimuli. For example, Tacikowski and Ehrsson (2016) used self- and other-related primes, 

such as name and surname, that were either perceptually (in the same stimulus category) or 

semantically (in a different category) congruent with the subsequent target stimuli. 

Participants had to indicate if the target stimuli were self- or other-related. The results 

revealed that self-referential processing arose primarily at the early perceptual processing 

stages, mainly influenced by perceptual features (e.g., one’s name as the prime and target 

stimuli) rather than semantic features (e.g., one’s name and surname). This suggests that 

low-level features rather than higher-level features play a significant role in self-related 

stimuli processing.  

Additionally, Jublie and Kumar (2021) explored at what stage the self-face affects 

perceptual processing. They used the cueless temporal order judgment (TOJ) task in which 

participants had to indicate which one of the faces (either self/friend’s/unknown) appeared 

first. They found that the self-face was perceived earlier than the other faces, indicating that 
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the self-face automatically receives attentional prioritization. These findings indicate that 

self-referential processing can be isolated at early perceptual processing stages, influenced by 

low-level features of self-related stimuli and attentional prioritization. 

Several EEG studies examining ERP components have also demonstrated the self-face 

advantage at early processing stages, such as the N170 and P200 components, which are 

sensitive to facial configuration (Kaufmann & Schweinberger, 2012). For instance, Alzueta et 

al. (2019) presented a self-face, a familiar face, and an unknown face in a facial recognition 

task.  The earliest point of the self-face advantage occurred at the P200, indexed by decreased 

amplitude for the self-face compared to the other two faces. Although Alzueta et al. (2019) 

did not find the self-face advantage at the N170 component, Keyes et al. (2010) and Geng et 

al. (2012) have shown evidence that the N170 is enhanced by the self-face compared to the 

familiar- and the unknown-face. However, both N170 and P200 may reflect familiarity 

instead of self-related processing, as personally familiar faces have been shown to elicit 

greater N170 and smaller P200 compared to famous or unknown faces (Caharel et al., 2002, 

2005). This suggests that the components are sensitive to low-level features related to 

familiarity rather than purely self-related processing. The P200 component is also regarded 

to be an attention-related component, with higher attentional load leading to increased 

amplitude (Hopf et al., 2006). Thus it can be suggested that at the early perceptual 

processing stages the self-face demands reduced allocation of attentional resources compared 

to other faces, leading to faster recognition of the self-face (Tong & Nakayama, 1999). 

However, the stage at which the self-face advantage first occurs is unclear.  

Furthermore, the self-face advantage has been found to arise even when subjects are 

unable to consciously perceive presented faces. Geng et al. (2012) used the continuous flash 

suppression (CFS) paradigm; a binocular rivalry task in which images were suppressed to one 

eye by rapid flashing of noise images to the other eye. They investigated if self-referential 

processing would be observed by the self-face breaking suppression faster compared to 

famous faces. The self-face gained quicker dominance against dynamic noise patterns, thus 

gaining access to consciousness faster than the famous-face. Further, the self-face advantage 

was reflected at the N170 component in the supraliminal condition and at the vertex positive 

potential (VPP) in the subliminal condition. The VPP is thought to have a similar function as 

the N170, and is related to the structural encoding of faces (Lu et al., 2017). This suggests a 

contrast in low-level feature processing between the self-face and the other-face on a 

subliminal level. However, this study analyzed large time windows (140 to 240 ms for the 

N170) that possibly overlap with other components like P200, making the findings of these 

components unclear.  

Additionally, Bola et al. (2021) and Wójcik et al. (2019) investigated whether the self-

face automatically catches attention, indexed by the N2pc component. To present stimuli 
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subliminally, the backward-masking paradigm was used; faces were rendered “invisible” by 

presenting a scrambled image of the face shortly after. Participants performed a dot-probe 

task in which participants reported the location of the probe (left/right) after the 

presentation of faces (masked/unmasked). The self-face lead to enhanced N2pc when 

compared to the familiar-face (Bola et al., 2021) or the unknown-face (Wójcik et al., 2019). 

Thus, the findings provide evidence that the self-face is preferentially attended to even when 

the face is not consciously perceived, likely due to less cognitive load necessary to detect 

oneself. While self-referential processing was observed on a subliminal level, it did not lead to 

the correct identification of the self-face, as participants performed at a chance level in the 

identification task (Wójcik et al., 2019). Therefore, it seems that some lower-level processing 

of self, such as processing of facial features, seem to occur unconsciously, while higher-level 

processing, including identification, requires awareness. 

However, due to contrasting findings of the neural mechanisms involved in self-

referential processing, more research on how self-related stimuli modulate consciousness is 

required. The inconsistency in findings could be accredited to methodological differences, 

including stimuli and tasks chosen. For instance, the nature of the task and images presented 

varies across studies. Stimuli chosen for the familiar condition tend to differ between studies, 

such as the use of famous-faces instead personally familiar-faces. Also, facial expressions that 

are used for the stimuli can vary between studies. These differences in stimuli could lead to 

variability in results (Caharel & Rossion, 2021). Additionally, stimulus duration setting for 

masked stimuli can impact the findings of subliminal processing and subjective report as 

stimulus detection threshold can vary between participants (Pessoa et al., 2005). There is 

also evidence that task requirements can affect neuronal processing and subsequent report of 

subjective awareness. Andersen et al. (2022) used magnetoencephalography (MEG) to 

investigate if different tasks influence neural mechanisms related to awareness by comparing 

perceptual and conceptual tasks, with no changes in stimuli between tasks. Participants were 

asked to report their perceived awareness of the stimuli, with stimuli presented at different 

levels of awareness (subliminal/supraliminal). Perceptual tasks were predicted to involve 

early visual responses, located in occipital regions, whereas conceptual tasks require 

resources from frontal areas, both areas increasing in activity as subjective awareness of the 

stimuli increased. They found that the perceptual task exhibited earlier occipital activity than 

the conceptual task, while frontal activity varied between perceived awareness of the stimuli. 

The findings suggest that subjective experience depends on the task presented and different 

task demands seem to recruit different neural processes. That is, while the stimuli can be 

identical, they can be processed differently depending on the task at hand. Therefore, these 

methodological factors need to be considered when investigating self-referential processing 

and subjective awareness. 
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To further investigate the role of awareness in stimuli perception, a vast literature in 

the last decade has focused on identifying the neural correlates of consciousness (NCC) - the 

minimal set of neural populations and activities in the brain that are required for 

consciousness to arise (Förster et al., 2020). The visual awareness negativity (VAN) 

component is suggested to reflect the onset of visual consciousness, generating the initial 

subjective experience of the seen stimuli (also called phenomenal awareness). The VAN 

arises in occipital and temporal areas around 100ms after stimulus onset, with peak latency 

between 200 and 250ms. It can be identified by contrasting the difference between conscious 

and unconscious conditions. Additionally, stronger VAN amplitude is observed contralateral 

to the stimulus displayed (Förster et al., 2020).  

So far self-referential processing at the onset of visual awareness has not been 

investigated. Findings suggest that, for instance, facial expressions can modulate the VAN. 

Qiu et al. (2022a, 2022b) used backward masking to investigate if spatial attention is 

modulated by fearful faces in an emotion detection task or a contrast detection task. The N2 

component (i.e., the VAN) was enhanced for fearful faces compared to neutral faces only in 

the supraliminal condition, which implies that emotion detection requires awareness. 

Further, they found the VAN (more negative amplitude between 200 and 300ms for 

supraliminal relative to subliminal condition) for both attended and unattended stimuli (Qiu 

et al., 2022a), while the N2pc was enhanced only when faces were supraliminal and task-

relevant (Qiu et al., 2022b). Therefore, the results imply that spatial attention shifting and 

emotional processing is dependent on awareness – the VAN preceded the N2pc component, 

occurring irrespective of whether stimuli were attended to or task-relevant or not. As self-

referential processing has been observed to be displayed at early perceptual stages over 

posterior regions that are also characteristic of the VAN component, it is possible that self-

face would similarly modulate the VAN. 

This study aims to extend research on self-referential processing and explore whether 

the self-face advantage modulates visual consciousness (i.e., the VAN). It will be investigated 

whether the self-face advantage, observed by enhanced amplitude to the self-face compared 

to the familiar face, arises at an unconscious level or requires awareness. By the use of the 

backward masking procedure, images of participant’s own face or a personally familiar face 

will be presented bilaterally on the screen (masked/unmasked). To control for possible 

differences in the detection threshold between participants (Pessoa et al., 2005), a staircase 

procedure will be applied before the experiment to adjust the visibility threshold for each 

participant. Based on previous findings, it could be predicted that the self-face will result in 

more negative amplitude compared to the familiar face, providing evidence for the self-face 

advantage. Also, if the self-referential processing occurs on a conscious level, enhanced 

neural processing of the self-face will be observed at the supraliminal relative to subliminal 
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presentation, indexed by the VAN.  

Methods 

Participants  

Fifteen participants took part in the experiment (11 females, 4 males; age range 22 –

39; 11 right-handed, M = 26.7, SD = 4.8). All individuals reported normal or corrected-to-

normal vision and no history of psychiatric or neurological conditions. Each participant had 

to sign an informed consent before their participation, including their right to withdraw from 

the study at any time.  

Apparatus and Stimuli 

Stimuli were presented on a 24-inch LG LCD monitor (resolution: 1920 x 1080 pixels; 

refresh rate: 120 Hz). The distance between the participant and the monitor was 57 cm. The 

experiment was run and behavioural responses were recorded using Psychtoolbox (Brainard, 

1997).  

Prior to the experiment, the participants’ face and their friends’ (i.e., familiar) face of 

the same gender were photographed in a standardized environment (the same white 

background and lighting conditions). To take the photos, a 20.4-megapixel digital camera 

(Sony DSC-HX50) was used. Participants were instructed to preserve a neutral expression 

when photographed. Afterwards, all pictures were processed in Adobe Photoshop CC 2019 

(Adobe, San Jose, CA); cropped to include only the face oval without hair (4.1° × 4.1° visual 

angle), and were normalized in luminance, contrast, and grey-scaled. Additionally, “masks” 

were created using PsychToolBox by relocating the main facial features (eyes, nose, mouth) 

of self- and familiar-face to use as the backward-mask during the experiment, thus 

interrupting the recognition of faces. Self-face and familiar-face (masked/unmasked) were 

presented bilaterally, positioned 0.5° away from the central fixation cross. All stimuli were 

presented against a gray background. 

Design 

The experiment included three tasks; localization, identification and, perceptual 

awareness rating. For the localization task, participants had to locate if the face appeared 

either on the left or right side of the central fixation cross by pressing the left or the right 

arrow key, respectively. The identification task required the participants to identify the 

presented face as belonging either to the self (“up-arrow” key) or to the familiar-other 

(“down-arrow” key) category. Lastly, participants had to rate their awareness of the stimuli 

on a four-point Perceptual Awareness scale (PAS), statements translated in Italian (PAS1 = 

no experience; PAS2 = a glimpse, PAS3 = almost a clear experience; PAS4 = clear 
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experience), pressing the number keys from 1 to 4 respective to the PAS scores (e.g., number 

1 equals PAS1 - “no experience” of the stimuli) (Ramsøy & Overgaard, 2004). During the 

experiment, stimuli were presented on different levels of awareness; either on a subliminal 

level by the backward-masking procedure (unaware condition) or on a supraliminal level 

(aware condition).  

The experiment consists of three experimental conditions: location (left/right), 

identity (self/familiar), and awareness (aware/unaware). All conditions were presented 

randomly. The dependent variable is the mean ERP amplitude (see below for channels and 

time window). To clarify the scope of this paper, the localization, identification, and PAS 

ratings will be analysed further in a future paper, as time constraints limited their inclusion 

in the current study. 

Procedure 

Participants were invited into the experiment room and asked to be seated in a 

comfortable chair. The electrode cap was then placed on the head. During the experimental 

procedure, the room was dimly-lit. 

Before the start of the experiment, participants had to perform a task in which five 

different staircase procedures were administered to target the visibility threshold. For each 

staircase, the visibility of the face was adjusted over trials: presented for 8ms, 16ms, 25ms, 

33ms or 42ms. There were 28 trials per staircase. For each trial, participants rated their 

awareness of the stimuli using the PAS and performed the identification task. If the accuracy 

was around the chance level, that is, if the participant could not consciously identify the faces, 

the respective visibility setting was further used for the experiment. 

EEG was recorded as participants completed 384 trials in total, divided into three 

blocks with short breaks provided in-between. At the start, participants were instructed to 

attend to the fixation cross at the middle of the screen and respond as accurately as possible 

(there was no time limit for the tasks – reaction time data was not measured). As shown in 

Figure 1, each trial started with a fixation screen presented for 500ms, followed by images of 

faces (self and familiar), randomly presented either on the left or the right side of the fixation 

cross. Afterwards, a blank screen appeared for 1000ms, followed by a fixation screen. 

Participants were then asked to identify and localize the seen face (identification and 

localization tasks) ant to rate their subjective visibility on a PAS. After the tasks, a blank 

screen of 500ms was presented before the next trial began. In the unaware condition, the 

faces were presented for the time set from the staircase procedure, followed by the three 

masks displayed for 95ms. In the aware condition, faces were presented for 50ms, chosen for 

the stimulus duration to be similar to the unaware condition while still reaching the visibility 

threshold.  
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Figure 1. Examples of masked (unaware) and unmasked (aware) trials. After fixation, a self-

face or a familiar-face was presented for 50ms in unmasked trials or adjusted based on the 

staircase procedure in masked trials. In the unaware condition, the face was followed by 

backward mask (95ms). Then, a blank screen was presented (1000ms), followed by tasks and 

a PAS report. Lastly, a blank screen (500ms) was displayed, after which the next trial began. 

ERP recording and analysis 

EEG was recorded from 64 Ag/AgCl Brain Products scalp electrodes, positioned 

according to the international 10-20 system (Brain Products GmbH, Gilching, Germany), 

referenced online to the Cz electrode and digitised at a sampling rate of 1000 Hz.  

The recorded EEG data was analysed using EEGLAB (Delorme & Makeig, 2004) and 

ERPLAB (Lopez-Calderon & Luck, 2014) running in Matlab (The Mathworks Inc., Natick, 

Massachusetts, US). The data was downsampled to 250Hz. Signals were filtered from 0.1 to 

30Hz using a zero-phase Butterworth filter (12dB/octave) and re-referenced to the average of 

all electrodes (Wiens et al., 2022). A notch filter of 50 Hz was applied to remove line noise. 

Independent Component Analysis was conducted to remove eye blinks and eye movements. 

Epochs were extracted from 200ms before to 800ms after stimulus onset, relative to a pre-

stimulus baseline (-200 to 0ms). Individual electrodes that contained sustained noise 

throughout the experiment were interpolated. Trials with other artefacts were detected and 

rejected by moving window peak-to-peak artefact correction, adjusted to each participant 

based on visual inspection.  

Occipitotemporal channels O1/2, PO3/4, PO7/8 were chosen for the VAN analysis 

(180-280ms time window after stimulus onset). These electrodes and the time window have 
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been used in previous studies investigating the VAN (Koivisto & Grassini, 2016; Wiens et al., 

2022). The mean amplitude of the VAN component was calculated based on the averaged 

signals from all of these electrodes of interest.  

All statistical analyses were conducted in the SPSS Statistics 28. The effect of face 

identity (self/familiar), awareness (aware/unaware), and location (left/right) on the mean 

amplitude of the VAN was statistically tested by conducting a three-way repeated measures 

ANOVA. When required, post-hoc paired samples t-tests were performed to identify 

differences between conditions.  

Results 

To investigate the neural correlate of visual awareness, the mean amplitude was 

analyzed over the waveforms in the VAN time window (180-280ms). We performed a 2 

(awareness: aware, unaware) x 2 (identity: self, familiar) x 2 (location: left, right) repeated-

measures ANOVA. This was to show the effects of self-referential processing depending on 

the level of awareness. There was a main effect of awareness on the ERP mean amplitude, 

F(1,14) = 57.782, p <.001, ηp2 = .805. This shows that the VAN was induced (see fig.2b). 

Further, the main effect of identity was significant, F(1,14) = 5.90, p = .029, ηp2 = .296 (see 

fig.2c), providing evidence for the self-face advantage. The main effect of location was not 

significant, F(1,14) = 4.455, p = .053,  ηp2 = .241. There were no significant two-way 

interactions (all p> .05) nor a three-way interaction (F(1,14) = .377, p = .377, ηp2 = .056). 

This is in contrast with other VAN studies (reviewed in Förster et al., 2020). 

A two-tailed paired samples t-test was further performed on the significant main 

effects. For awareness, there was a significant difference between the aware condition (M = 

.134, SD = 3.31) and the unaware condition (M = 4.62, SD = 3.77), t(14) = -7.585, p <.001, 

Mdiff = -4.48, SDdiff = 2.29, CIdiff = [-5.75 -3.22], Cohen’s Ddiff = 2.29. This is consistent 

with previous findings of the VAN (e.g., Wiens et al., 2022). For identity, there was a 

significantly more negative amplitude for the self-face (M = 2.23, SD = 3.4) compared to the 

familiar-face (M=2.52, SD = 3.32), t(14) = -2.590, p = .021, Mdiff = -.286, SDdiff = .43, CIdiff 

= [-.522 -0.49], Cohen’s Ddiff = .427.  

These results support our hypothesis of self-referential processing of faces, with the 

self-face displaying more negative amplitude in the VAN time-window. However, no 

significant interactions between awareness and identity imply that the self-face does not 

modulate the VAN, thus our second hypothesis is not supported. 
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Figure 2. (a) Topographic maps for the mean amplitudes in the VAN time-window (180-280ms) for 

the aware, unaware conditions, and for the ERP differences (aware minus unaware), collapsed across 

the identity and the location conditions. (b) ERP waveforms of the aware, unaware conditions, and the 

difference wave for the VAN. (c) ERP waveforms of the familiar-face and the self-face condition. Both 

waveforms are pooled from O1/2, PO3/4 and PO7/8 electrodes for the VAN time-window. 

 

 

   

(a) (b) 

(c) 



                                                12 

 

 

Figure 3. Mean amplitudes in the VAN time window (180-280ms) for the awareness, location and 

identity conditions. 

Discussion 

In the current study, we investigated whether the self-face modulates visual 

awareness (measured by the VAN) when presented with the self- and familiar-face, either 

supraliminally or subliminally. We conducted localization, identification tasks, and asked 

participants to report their perceptual awareness (PAS score). Our results replicate previous 

studies for the VAN as an early marker of conscious visual processing. Additionally, the self-

face advantage was found at the VAN time-window (180-280ms after stimulus onset). 

However, the self-face advantage was found to not depend on the level of awareness as 

interaction effect between conditions was not significant.  

First, we found that the supraliminal presentation of faces produced more negative 

ERP amplitude compared to the subliminal presentation, indexed by the VAN. These results 

are consistent with previous literature such as Wiens et al. (2022) and Qiu et al. (2022a) 

studies, where more negative VAN amplitude was observed for stimuli that were visible as 

opposed to stimuli that were rendered invisible. The VAN is proposed as an early marker of 

conscious visual processing, and is thought to reflect raw perceptual experiences, that is, the 

feeling of “what is it like” to have an experience of a percept (called phenomenal 

consciousness) (Förster et al., 2020). Extensive research supports the correspondence 

between visual awareness and the VAN, as the component can be detected even after 

controlling for possible confounding factors, such as task relevance (Pitts et al., 2011), spatial 

attention (Qiu et al., 2022b), and task performance (Koivisto & Grassini, 2016). The results of 

our study replicate previous findings that demonstrate the VAN component is generated not 
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only by simple stimuli commonly used in studies investigating neural correlates of 

consciousness but also by more intricate and meaningful stimuli such as faces. Additionally, 

the VAN has commonly been observed to be enhanced in the hemisphere contralateral to the 

visual field in which the stimulus occurs (Förster et al., 2020). However, in our study, we did 

not find an interaction between awareness and location, and thus, the VAN was not larger in 

the contralateral hemisphere. Previous studies have also reported no effect of laterality on 

awareness (e.g., Qiu et al., 2022a); however, these results may also be due to the low 

statistical power of our study. 

Second, our findings revealed that the presentation of the self-face relative to the 

familiar-face results in more negative amplitude in the VAN time window, thus supporting 

our hypothesis that the self-face is preferentially processed. This result adds to the growing 

body of evidence supporting the notion of enhanced processing of self-related stimuli during 

early perceptual stages (e.g., Tacikowski and Ehrsson, 2016; Geng et al., 2012). The findings 

are in line with previous studies of other ERP components that share a similar time window 

with the VAN, such as the N170 (Geng et al., 2012) and the P200 (Alzueta et al., 2019). 

However, in contrast to Geng et al. (2012), we did not find a significant interaction between 

awareness and face identity. This means that preferential processing of the self-face was not 

sensitive to supraliminal self-recognition in our study, as was found for the N170. 

Additionally, the current study controlled for familiarity, a higher-level feature of face 

processing, by using a personally familiar face as a comparison to the self-face. This implies 

that the observed differences in amplitude between faces could be attributed to lower-level 

features of faces, such as salience, which aligns with previous observations made of the self-

face advantage (e.g., Jublie & Kumar, 2021). Thus, more negative ERP amplitude for the self-

face in the current study likely reflects purely self-referential processing. 

However, our hypothesis that self-referential processing would modulate the VAN 

was not supported as there were no significant interaction effects found between awareness 

and identity. The absence of dependence between location and identity on awareness 

suggests that the self-face advantage results might have been due to another ERP component 

instead, such as the N170 and the P200. The self-face advantage at the N170 has been 

previously observed in various studies, suggested to reflect neural processing of facial 

configuration (e.g., Geng et al., 2012; Keyes et al., 2010). Thus, the N170 has been suggested 

to index an early stage of self-distinctiveness (Tong & Nakayama, 1999). However, as 

mentioned in the Introduction, the findings of the N170 as the signature of self-referential 

processing are mixed; the component has not always been found (e.g., Alzueta et al., 2019) 

and is instead suggested to primarily reflect familiarity of faces than self-referential 

processing (Caharel et al., 2002, 2005). If the N170 is modulated by familiarity rather than 
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preferential processing of the self-face, the current findings might not reflect this component 

as familiarity was controlled for. 

Additionally, Alzueta et al. (2019) found that the earliest marker of self-referential 

processing was displayed by reduced P200 amplitude for the self-face relative to the familiar- 

and the unknown-face over posterior regions, which covers a similar time window as used in 

the current study (217ms after stimulus onset). Similar findings of P200 as the earliest neural 

index of the self-face advantage was further reflected in a face-inversion study, where the 

self- and familiar-faces were compared (Alzueta et al., 2021). The component is related to 

encoding of facial configuration and is influenced by the distinctiveness of a face 

(Schweinberger & Neumann, 2016). However, the P200 is also implied to be an attention-

related component, larger for stimuli that demand more attentional resources (Németh et al., 

2014). In the case of self-related stimuli, it could be suggested that the self-face demands less 

cognitive resources to be recognized than other faces, resulting in preferential processing of 

the self-face. As previous studies on subliminal processing of the self-face stimuli have found 

significant attention-related components (e.g., Wójcik et al., 2019; Bola et al., 2021), it could 

be suggested that early bottom-up attention-related processes are enhanced by self-related 

stimuli, implying that the self-face advantage could arise due to attentional processes rather 

than mainly perceptual mechanisms.  

While the VAN was found to be at least partly independent of spatial attention (Qiu et 

al., 2022a), the relationship between awareness and different forms of attention, such as 

feature-based attention, must be further investigated. For instance, early stages of the VAN 

(130-200ms) are found to be independent of feature-based attention, while later stages (200-

300ms) lead to larger amplitude to target stimuli relative to non-targets in the attended field 

(Koivisto, Kainulainen & Revonsuo, 2009). This enhancement of negativity is suggested to 

represent the selection negativity (SN) response, which is elicited by attending to target 

features or objects. The SN also has similar characteristics as the VAN, and is elicited over 

posterior regions around 200ms after stimulus onset (Proverbio & Zani, 2003). Therefore, 

while both types of stimuli (attended/unattended) reach awareness, feature-based attention 

can amplify the neural processes for the features of the stimuli to able to be experienced 

phenomenally. Overall, further research is needed to fully understand the neural processes 

involved in the self-face advantage, its involvement in awareness and attention.  

Additionally, to further uncover the stage at which self-referential processing occurs, 

future studies should focus on isolating the ERP components that emerge within the same 

time window as the VAN (around 200ms). The methods currently employed in ERP research 

may not be adequate for unambiguously distinguishing components that reflect specific 

cognitive sub-processes, which is a significant challenge in interpreting ERP experiments 
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(Luck, 2005). Identifying subtle differences in the temporal course and topography of each 

component is crucial for isolating latent components resulting from overlapping cognitive 

processes (Haese & Czernochowski, 2022). Novel approaches have been suggested to address 

the issue of disentangling ERP components, including the residues of averaged ERPs (RIDE) 

(Ouyang et al., 2011) and principal component analysis (PCA) (Haese & Czernochowski, 

2022). Therefore, future research can employ these methods to investigate the VAN 

component more thoroughly. 

Limitations 

The main limitation of the study is the small sample size (N=15). Thus further 

analysis needs to be conducted once more participants are recruited to ensure better 

statistical power. Additionally, due to previous findings that the stimuli detection threshold 

can vary between participants (Pessoa et al., 2005), in the current study stimulus duration for 

the subliminal condition was adjusted for each participant to ensure that faces were 

presented below the visibility threshold. However, after the experiment few participants 

reported habituation effect, with masked faces allegedly getting easier to detect through the 

session. Therefore, further analysis based on participants’ accuracy in the localization and 

identification tasks, and PAS scores must be conducted to fully investigate if accuracy and 

perceived awareness increased throughout the experiment. Further, it must be mentioned 

that the data collection and analysis is at the preliminary stages and, due to time constraints, 

additional analyses have yet to be performed. For instance, the relationship between the VAN 

amplitude and subjective awareness report (PAS) will be investigated. Previous findings have 

shown that the PAS report has a linear relationship with the VAN, as the amplitude increases 

with perceived awareness of the presented stimuli (Derda et al., 2019). However, contrasting 

results have also been found, with a dichotomous relationship between PAS and the VAN 

amplitude – being the most negative only when stimuli are detected, suggesting that 

detection is key for conscious processing, seemingly as no activation is needed after stimuli 

have been detected (Wiens et al., 2022). Thus, future analysis will uncover how behavioral 

results correspond to electrophysiological data, including the relationship between perceived 

awareness reports and VAN amplitude. 

Societal Aspects 

             Further research of preferential processing of self-related stimuli and how it 

modulates consciousness could aid to better understanding of self-awareness and self-

identity as well as be used for clinical applications for patients with impaired consciousness. 

For instance, previous findings have shown that patients with 

derealization/depersonalization disorder (DPD), characterized by detachment from one’s 
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own body and surroundings, have slower reaction times to self-face than healthy individuals 

in the CFS paradigm. That is, the self-face takes longer to break into awareness (Liu et al., 

2022). Identifying the neural substrates of self-face processing might help to identify neural 

distinctions between DPD patients and healthy participants. Additionally, self-referential 

stimuli can aid as a tool to obtain neural responses signifying conscious recognition of the self 

in patients with disorders of consciousness, such as the minimally conscious state and the 

locked-in syndrome. Studies using auditory stimuli of self-name have found increased neural 

activity for the self-name compared to the sound of baby cries in an EEG-PET study in 

minimally conscious state patients (Laureys et al., 2004). The use of visual stimuli, such as 

self-face, could also provide a useful diagnostic tool for non-communicative patients with 

brain damage (Laureys et al., 2007). Therefore, further assessment of the neural substrates 

underlying conscious versus unconscious processing of self-related stimuli is necessary. 

Ethical Aspects 

In research, adhering to ethical considerations is crucial to ensure respectful 

treatment of participants and enhance the integrity of the findings. In the present study, 

steps were taken to minimize any potential harm to participants and protect their 

confidentiality. Prior to their participation in the experiment, each participant was provided 

an information sheet and an informed consent form that outlined their rights and the 

procedure of the study. This included a detailed explanation of the experiment, such as the 

methodology and the purpose of the study. Furthermore, participants were debriefed about 

details regarding data collection to ensure their understanding that all information gathered 

would be anonymized. Consequently, participants were informed about their right to 

withdraw from the study at any point. 

Conclusion 

In conclusion, the current study demonstrates that the self-face results in a distinct 

neural process compared to the familiar-face. Despite the self-referential nature of the 

stimuli, our findings indicate that the self-face did not receive preferential access to 

consciousness, as demonstrated by the lack of modulation of the VAN. To further explore the 

association between awareness and the self-face advantage, additional data collection and 

analysis are necessary. 
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