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In philosophical and psychological accounts alike, it has been claimed that mirror gazing is like looking at ourselves as others. Social neuroscience and social psychology offer support for this view by showing that we use similar brain and cognitive mechanisms during perception of both others’ and our own face. I analyse these premises to investigate the factors affecting the perception of one’s own mirror image. I analyse mechanisms and processes involved in face perception, mimicry, and emotion recognition, and defend the following argument: because perception of others’ face is affected by our feelings toward them, it is likely that feelings toward ourselves affect our responses to the mirror image. One implication is that negative self-feelings can affect mirror gazing instantiating a vicious cycle where the negative emotional response reflects a previously acquired attitude toward oneself. I conclude by discussing implications of this view for psychology and social studies.
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Feelings in the mirror

When we perceive others’ people in ecological situations, we may do a number of different things: we may mimic their facial expressions and resonate with their emotions, we may empathize or sympathize with them, or show appreciation or depreciation to them. Also, the way we feel toward others affects the way we perceive them and behavioral reactions towards them. For example, if we appreciate someone for their biography or personality, we will likely respond with positive emotions and prosocial behavior to their face (van Baaren et al., 2009; Franzen et al., 2018); on the contrary, if we do not like the other person, we may more probably lack to show sympathy and emotional connection to them.

What happens when we perceive our own self? What do we do, for example, when we look at our own face?

We cannot see our own face directly, but we can see it reflected in a mirror. Because of its autoscopic function, the mirror has fascinated human beings for centuries (Pendergrast, 2009). Through mirrors, we can perceive the visible aspects of our own face and body as others can see them and acquire an externalized perspective on ourselves. The mirror image is an objectified representation of ourselves and allow seeing us as through the gaze of an another.

Because mirror images embody an externalized perspective on the self, the ability to recognize oneself in the mirror has been considered the mark of a self-concept, namely a well-integrated, flexible, and conscious representation of the self as a being in the world (Gallup, 1977). The mirror test (Gallup, 1970, 1979), where experimenters place a dot on the forehead of the subject to see whether they try to touch or remove the dot, has been developed to inquire into animals and children ability to recognize themselves as themselves in the mirror, and to determine whether and when they become self-conscious.

In the last decades, this view has been challenged, and individuals who are able to recognize their body in the mirror are no longer considered to necessarily possess a self-concept (Heyes, 1994; Suddendorf and Butler, 2013). Further, variability has been found across human groups in mirror self-recognition, with different cultural groups showing different responses to the mirror test as consequence of their different practices with the mirror (Broesch et al., 2011). Not all cultures use the mirror for self-identification, and individuals with no experience with the mirror may interpret their mirror image differently (Rochat, 2009). For example, the Buryats of Eastern Mongolia conceive of mirrors as instruments that implement luminosity in the house and that enrich the display of precious objects; therefore, it is questionable whether individuals in these cultures have familiarized themselves with the mirror as a self-identifying tool (Humphrey, 2007).

Notwithstanding, in many societies the mirror is used as a tool to observe visible aspects of one’s own body. In addition, the spread of self-directed pictures (aka selfie) in many countries across the globe suggests that, at least in these countries, most individuals recognize themselves as themselves in mirroring surfaces because of a process of socio-cultural learning (Rettberg, 2014). Consequently, for many individuals who are socialized with the mirror as a self-identifying tool, it makes sense to ask what factors affect the experience of mirror gazing (i.e., looking at ourselves in a mirroring surface).

Social psychology and neuroscience show that mechanisms of self-face perception are similar to mechanisms of others’ face perception (Decety and Sommerville, 2003; Uddin et al., 2005; Bretas et al., 2021). This suggests that we perceive both ourselves and others by using common neurocognitive processes (brain and psychological mechanisms; Gallese, 2003). Neurocognitive findings about self and others’ face perception are compatible with the idea that in the mirror we perceive the otherness of ourselves by adopting an external perspective on our own face; when we observe our own face in the mirror, we see it as it were the face of another. I will call this externalized perspective on one’s own face “the social coding of mirror gazing.” My contentious is that in the social coding of mirror gazing lay the keystone of the mirror as a tool of self-knowledge to inquire into how acquired feelings toward ourselves affect visual self-perception.

Findings in social psychology show that when we perceive others, our affective attitudes toward them modulate our responses to their face: consciously or unconsciously appreciating others affects whether, and to what extent, we respond with positive or negative emotions and corresponding facial mimicry (McIntosh, 2006; Bourgeois and Hess, 2008; van Baaren et al., 2009). Based on this premise, and on the similarity between the mechanisms of self and others’ face perception, I argue that the perceptual processing of the mirror image is very likely influenced by the affective attitudes toward oneself. In other words, the way we feel toward ourselves affects the perception of ourselves in the mirror, and our behavioural and emotional responses to the mirror image.

The way we represent and evaluate our mirror image has important societal implications. It is widely claimed that a positive attitude toward oneself is connected to social wellbeing. For example, several social media and cultural movements advocate the importance of accepting and appreciating one’s own self to acquire a positive body image, where the latter is typically defined as the perceptual and conceptual representation of, and the affective attitude toward one’s own body (Sastre, 2014). Also, educators and psychologists in many different countries around the world acknowledge that body positivity is not a negligible feature of our psychological life, and it is pivotal for social well-being (Tylka and Wood-Barcalow, 2015).

Much work has been done to identify nature and origins of body image disturbance and eating disorders (Soh et al., 2006), to analyse possible psychological causes of these phenomena and social power dynamics involved in their emergence across groups and individuals (Sepúveda et al., 2002). However, to my knowledge less philosophical attention has been devoted to whether and how individuals’ responses to the mirror image are affected by self-related feelings. One consequence of this is that the processes through which our feelings may have an impact on how we perceive and evaluate ourselves in the mirror are insufficiently investigated. My analysis aims to fill this gap.

In this paper, I investigate how affective attitudes may affect mirror self-perception through interpretations of the dynamics of top-down processes (from attitudes to perceptual responses) and the interplay between emotion and cognition. I take literally the hypothesis of a social coding of the mirror gazing, hence of an objectifying perspective on our mirror image, to studying phenomena of visual self-representation through social psychology. Consequently, perceiving ourselves as others becomes more than simply a metaphor describing our mirror experience, but rather an occasion to inquire into how what we think about ourselves affects self-perception.

The plan of the article is the following: in Section 2, I discuss results from social neuroscience showing that similar neurocognitive processes are activated during both self and others’ face observation. In Section 3, I describe studies showing that others’ face observation is affected by non-perceptual factors, such as affective attitudes toward others. In Section 4, I argue that mirror gazing is affected by the affective attitudes toward us. In Section 5 I discuss objections to this argument, and then conclude.



The brain in face perception

Similar brain mechanisms are activated during the observation of one’s own face and of others’ faces, where the similarity regards common brain location and neural circuitry. By discussing evidence from social neuroscience, I will show that neural regions with similar physiological properties activate during both self-face observation and other face observation (common coding) and that the regions of the brain that code for both self and others’ faces are part of common brain networks (common neural circuitry).

I based the following discussion on the Haxby et al. (2000) model about the face processing network, its extension in the Duchaine and Yovel (2015) model and additional relevant studies. Through this body of research, we learned that specific areas of the primary visual cortex, plus regions of the occipital cortex, such as the Occipital Face Area (OFA), are active during the early visual elaboration of faces1 (Figure 1, left blue panel). OFA is thought to code invariant structural features of faces, and to be involved in attribution of identity (Ambrus et al., 2017a,b). Additional important regions of the face processing network are the Fusiform Face Areas (FFA), and the anterior and posterior regions of the Superior Temporal Sulcus, respectively aSTS and pSTS [Figure 1, left (blue) and central (yellow) panels]. While the FFA is involved in holistic coding of faces, the anterior and posterior regions of STS multimodally code face expressions, through fine-grained processing of head, lip, and eye motion (McCarthy et al., 1997; Hoffman and Haxby, 2000). STS seems to be robustly involved in emotion recognition of perceived faces (Hoffman and Haxby, 2000; Engell and Haxby, 2007; Wang et al., 2016). In contrast, the function of FFA is still under debated, as it is yet unclear whether this area is involved in identity attribution, emotion recognition or both2 (Bernstein and Yovel, 2015).
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FIGURE 1
 Simplified model of face selective areas. Different brain regions activate in a hierarchical and parallel fashion during perception of one’s own face and during perception of others’ faces. These regions are categorized by visual (light blue), semantic (light orange), action and emotion-centered elaboration (red). In this network, each region possesses both self-face perception areas (pink), others’ face perception areas (yellow) and areas that activate in both conditions (blue). These distinctions are meant to reflect probabilistic activations during task performances, and not domain-specific functions of the brain. Abbreviations: OFA: Occipital Face Area, FFA: Face Fusiform Area, pSTS and aSTS: posterior and anterior Superior Temporal Sulcus respectively, aTL: anterior Temporal Lobule, IFG: Inferior Frontal Gyrus, IPS: Inferior Parietal Sulcus, aInsula: anterior Insula, ACC: Anterior Cingulate Cortex.


Crucial for my argument here is that specific populations of neurons in the above mentioned face selective regions (OFA, FFA, aSTS and pSTS) are active during both self-face and others’ face perception (Kircher et al., 2000; Platek et al., 2006; Figure 1, light blue sectors). There is no doubt that, in these brain areas, neurons also activate either during self-face or during others’ face observation (Figure 1, yellow and pink sectors). In fact, although the areas typically active during perception of both self and other familiar faces are adjacent and partially overlapping, it is possible to experimentally disambiguate between them. Further, some studies found a right hemisphere dominance for self-face perception compared to others’ face perception [even though other studies found equivalent bilateral activations for both self and others discrimination, probably reflecting differences in task context; see Platek et al. (2006) for a discussion of the latter point].

These findings are not surprising. We need to distinguish between different faces, and perceiving differences between self and others’ faces also requires activating different brain and cognitive mechanisms. However, I do not think that these differences undermine the claim that brain regions coding for others’ faces are similar to regions coding for self-face perception, because neurons active during both self and others’ face observation are located in the same area, and they also share equivalent neurophysiological properties.

Sensorimotor and somatosensory neurons in frontal and parietal areas, as well as in the limbic system are also active during both self- and others’ face perception (Uddin et al., 2005; Bretas et al., 2021). To support the idea that brain sensorimotor and somatosensory mechanisms for others’ face perception are similar to those active for self-face perception, I will mainly discuss evidence regarding the mirror neuron system (MNS).

The MNS is a neural network including frontal and parietal areas [the frontoparietal circuits, comprising inferior frontal gyrus (IFG) and the inferior parietal sulcus (IPS)], but also limbic areas [anterior insula, anterior cingulate cortex (ACC) and the amygdala; Uddin et al., 2005; see Figure 1, red panel]. This wide cortical–subcortical network is called “mirror” because it contains many neurons with the key property of being active during both execution and perception of similar behaviour, including facial expressions (Ferrari et al., 2003, 2017). During face processing, wide neural populations in the temporal, limbic and frontoparietal circuits are active and code for fine-grained aspects of face actions and emotions, both in a social (allocentric) and individual (egocentric) condition (Uddin et al., 2005).

How do the mirror properties of frontoparietal and limbic regions of the brain support the claim that both self and others’ face perception are coded by similar neurocognitive mechanisms? As I said, the MNS is a distributed network of neurons with mirroring properties, which are active both during observation and execution of self and others’ face. Consider a smile. While you smile, a wide-spanning network of sensorimotor and somatosensory neurons activate and are associated with the time-course of your smile, coding both kinematics and valence information (Manjula et al., 2015). When you observe someone else smiling, a part of this network is also active and constitute an action-perception matching system for social cognition (Caruana et al., 2017). This basic matching mechanism underlie perception of disgust in self and others (Wicker et al., 2003), as well as pain (Timmers et al., 2018), laughter and joy (Caruana et al., 2017). Thus, perceiving others’ facial expressions activates motor and somatosensory areas involved in the execution of the same facial behavior (Schilbach et al., 2008; Likowski et al., 2012).

Crucial for my argument is that sensorimotor and somatosensory neurons with mirror properties are also active while you observe your own face in the mirror. Studies have shown that the key areas of the frontoparietal network are activated during self-face movements and others’ face perception, as well as during self-face perception (Decety and Sommerville, 2003). While watching their own face in the mirror, individuals activate portions of the frontoparietal MNS that are activated during others’ faces perception (Platek et al., 2004, 2006; Uddin et al., 2005). Further, single neurons in the superior parietal cortex are active both during self-body observation in the mirror, during observations of others’ body and during tactile perception of self-body (Bretas et al., 2021), suggesting that a similar coding mechanism might be present for face perception. Thus, beyond visual areas in the occipital and temporal cortices, also sensorimotor and somatosensory regions of the frontoparietal cortex activate during both self-face observation and others’ face observation [Figure 1, right red panel].

The MNS is not the only associative circuit active both during self-face observation and others face observation. Selective areas of the anterior temporal lobule (aTL) and the mentalizing system, comprising dorsal prefrontal cortex, temporoparietal junction and anterior paracingulate cortex, are also active while we look at faces, in both an allocentric and egocentric perspective (Feinberg, 2001; Haxby et al., 2004; Morita et al., 2008; Platek et al., 2008; see Figure 1, yellow panel). During social cognitive tasks, regions in the MNS, the anterior temporal cortex, and the mentalizing systems work in conjunction. Cortical and subcortical neural nodes of the MNS are often involved in lower-order social cognitive mechanisms, such as identifying kinematic and affective aspects of observed behavior (Keysers et al., 2014; Urgesi et al., 2014; Carrillo et al., 2019). In contrast, the anterior temporal lobe and the nodes of the mentalizing system are thought to be involved in the semantic interpretation of others’ goals, emotions and beliefs (Wong and Gallate, 2012; Hyatt et al., 2015).

The neurophysiological properties of the occipital and the temporal areas of the brain, the MNS and the mentalizing system active during various aspects of face perception support the view that both self and others’ face observation are coded by common brain circuits. Again, as in the case of occipital and temporal cortices, also for the MNS and the mentalizing system, I talk of commonality and not of sameness, because neurons coding for one’s own face and others’ face are not identical nor 100% overlapping. I contend that the listed commonalities between brain mechanisms for self and others’ face are sufficient for the generalization of functions from social cognition to mirror gazing.



Feelings in face-to-face interactions

In this section, I will analyze a series of studies supporting the view that the affective attitudes toward a person affects the perception of their face. Affective attitudes can be defined as feeling toward a person (or an object) and may include conscious and unconscious emotions for that person, and explicit evaluations about them such as appreciation for their biography or personality. As such, affective attitudes can be associated to many types of mental states, be propositional and non-propositional, conceptual and non-conceptual one3. Based on this definition, I will discuss studies that analyze how feelings toward a person affect perception of their face, even when those studies do not mention or define affective attitudes as I do here.

Affective attitudes toward others bias the perceptual process of their facial expressions, and this bias involves perceptual, emotional, and sensorimotor components. For example, previously acquired information about others affects neural processes in the occipitotemporal regions of the brain while perceiving their face (Abdel Rahman, 2011; Abdel Rahman and Sommer, 2012; Wieser et al., 2014). Knowing that someone is a rapist reduces activity in the visual STS during perception of their face, compared to when we think that they are kind people (Galli et al., 2006). These studies are yet inconclusive regarding the exact visual correlates of these changes. It is also unclear whether social information is processed by agents in rational or prerational terms, thus making it uncertain what level of mentalizing is required for the modulation of the perceptual process. All we know is that the differences in sensory regions of the observers correlate with the positive and negative recognition bias that they manifest during others’ facial expressions.

When facial expressions are ambiguous, emotion recognition is biased along with priming of emotional descriptions, such as happy or sad (Halberstadt et al., 2009; Zhao et al., 2017). Biographic information with high emotional value about unknown individuals affects not only our eventual appreciation of them, but also the recognition of their facial expressions (Suess et al., 2015). In other words, affective knowledge about a person affects emotional responses to them and biases the recognition of their facial expressions toward the valence of the previously acquired information.

During the perception of others’ faces, we seem to spontaneously retrieve information about the perceived person (Todorov et al., 2007). Interestingly, this information modulates our behavioral responses: individuals show a positive bias while perceiving facial expressions previously associated with positive personality features, by recognizing faster and more accurately happy faces than negative ones. At the same time, a negative bias is found with faces previously associated with negative personality features, because subjects are usually more accurate in categorizing negative expressions such as anger and sadness (Bijlstra et al., 2014; Albohn and Adams Jr., 2016). Interestingly, different behavioral responses during others’ face perception are reflected in different patterns of brain activations (Abdel Rahman, 2011; Abdel Rahman and Sommer, 2012; Luo et al., 2016).

Individuals are more likely to manifest emotional contagion with people they like and feel emotionally connected to (Krebs, 1975). Emotional contagion occurs when an observer responds to others’ emotional behavior with the same emotional expression (Zillman and Cantor, 1977; McIntosh, 2006). On the contrary, during the perception of strangers’ faces, or of faces of people with whom there is no emotional connection, individuals show less emotional contagion (van Baaren et al., 2009). These responses have been detected quite robustly, and interestingly they often are conveyed bodily through changes in facial expressions, such as facial mimicry.

Facial mimicry occurs when individuals automatically react with same covert or overt facial movements to the facial behavior of others. Consider again a smile: smiling requires the joint activation of a series of facial muscles, controlling among other things the movements of the lip corner and of the ocular parts, such as the Orbicularis oculi and the Zygomaticus mayor (Manjula et al., 2015). When you perceive someone smiling, your Orbicularis oculi and Zygomaticus mayor muscles will also be activated. The story, as often is told in biology and psychology, is not so simple and linearly determined. Facial mimicry is modulated by a variety of factors (Bourgeois and Hess, 2008; Kraaijenvanger et al., 2017), and there is a bidirectional relationship between facial mimicry and social knowledge: Individuals mimicking more in response to others’ facial expressions are normally rated as more likable and are more likely to trigger sympathy in the social partner (Duffy and Chartrand, 2015). In other words, responding with more facial muscles’ activation during face-to-face interactions with others is likely going to make individuals nicer; at the same time, previously acquired sympathy or positive attitudes toward a person modulate the phenomenon of mimicry while perceiving their face (McIntosh, 2006; Bourgeois and Hess, 2008; Likowski et al., 2008; Kraaijenvanger et al., 2017).

When we observe the facial behavior of strangers or individuals we do not particularly like, we generally show less facial mimicry (Lakin and Chartrand, 2003). Consider one interesting and quite old study (McHugo et al., 1985), which inquired into individuals’ facial reactions to a Reagan’s speech. The study found through electro magnetoencephalography that observers who did not support the U.S. President showed less activity in the cheek, and more corrugator brow activity than his supporters when viewing him smiling, suggesting that the perception of the smile of an enemy inhibits our mimicry response, and rather can bias us toward the expression of anger.

A series of studies confirms this trend, showing that people sympathy for the actor was correlating with the degree of facial mimicry showed (Chartrand and van Baaren, 2009; Duffy and Chartrand, 2015). The general pattern found was that more sympathy correlate with higher activation of cheek and mouth muscles involved in smiling and happy facial expression when the observed person was smiling and showing happiness. Similarly, during observed negative emotions in others, individuals were reacting with higher mimicry involving sad facial expressions. In contrast, when individuals have low sympathy for a person, they show less facial mimicry during perception of positive emotions, and increased tendency expression of negative emotions.

Interestingly, quite robust evidence suggests that the MNS is causally involved in phenomena of facial mimicry and emotional contagion (Hogeveen et al., 2015; Kraaijenvanger et al., 2017; Paz et al., 2022). This has been shown in the last decades through studies that have inquired simultaneously into the activity of the brain with more than one neuroscientific tool (Likowski et al., 2012). The simultaneous use of different neuroscience techniques with different direction of bias is often employed to disambiguate controversial results about causal questions (Tramacere, 2021). Although questions on the exact and functional role of the MNS remain, the claim that the MNS is causally involved in facial mimicry and related perception of others’ emotion is relatively well established.

Note that evidence showing MNs activation during mimicry and emotional contagion does not imply that no other perception-motor neurons are active or important for explaining these phenomena. Further, the involvement of the MNS does say nothing on the functional model used to explain their effect and it is in principle compatible with different hypotheses (such as the simulation, direct perception and predictive coding hypothesis; Michael, 2011). The robust activation of the MNS during facial mimicry and emotional contagion episodes only says that the mechanisms of action-perception matching served by this system is important in explaining social phenomena based on face-to-face interactions (Tramacere and Ferrari, 2016).



Feeling toward the mirror image

The perception of our own face in the mirror may be affected by similar types of non-perceptual factors which modulate others’ face perception in ecological situations. Specifically, the affective attitude toward ourselves can affect facial perceptual processing, as well as behavioural and psychological responses to our own mirror image. Therefore, affective self-attitudes have an impact on behavioral and psychological responses during self-face observation, and eventually what we know about the social brain can be instructive to inquire into the experience of mirror gazing.

During mirror gazing, individuals may activate regions of the social brain that convey responses in line with the internalized affective attitude toward themselves. The neurophysiological and circuitry properties of face perception network make plausible that as certain affective attitudes toward others bias us toward corresponding behavioural and emotional responses during their face perception, affective attitudes toward ourselves can bias behavioural and emotional responses to our own face in the mirror.

If my argument is correct, a negative way of representing oneself could produce negative emotions and corresponding facial expressions during mirror self-recognition. For example, an aversive self-image could (perhaps unconsciously) bias individuals’ facial expressions toward certain emotions (sadness, disgust, and anger), and corresponding covert facial mimicry. Further, individuals with aversive self-image could show a higher activation of facial muscles normally activated during sadness, anger, or disgust, while an opposite bias could be found in subjects with positively connoted self-image. Note that while in the case of social cognitive responses, we could talk of emotional contagion and facial mimicry with the observed others, in the case of self-perception these concepts can only be used in a metaphorical way.

In the case of mirror gazing, negative behavioral and psychological responses toward oneself could be considered a sui generis form of emotional contagion, where the emotion that the subject resonates to relates to their own emotional attitude toward themselves. The emotional response to the mirror image may also trigger automatic and fast mimicry facial responses, so that the subject also covertly and unconsciously activates facial muscles that correspond to negative emotional responses, such as contempt, disgust, anger, or sadness. In other words, a self-sustaining vicious circle could be instantiated during mirror gazing, involving various forms of negative responses toward oneself.

As far as I am aware, no studies tested this specific hypothesis. However, various psychological studies are compatible with and provide broad support for my claim. For example, an extensive range of studies have showed that body concerns and self-esteem are bidirectionally related (Feingold, 1992; O’Dea, 2012; Felisberti, 2014). In one study (Oikawa et al., 2012) people reported low self-appreciation and low self-esteem when their image was compared with individuals who were rated as more attractive, suggesting that the affective attitudes toward oneself is not fix across time, but dynamical and influenced by contextual factors. In this study, self-face appreciation was associated with activation of the reward system, while negative self-evaluation modulated areas of the face perception network, supporting the view that a positive self-image produces positive feelings.

One study (Jauk et al., 2017) inquired into whether personality disorders can affect self-face evaluation, and the findings suggest that this might be the case. The authors showed that, compared to typical subjects, subjects with high scores of narcissism have greater activation in areas of the brain which are typically correlated with expectancy violation and negative emotion. Another study (Potthoff and Schienle, 2021) performed with eye-tracking show that subjects with low self-esteem look longer at their own face, possibly reflecting a higher critical gaze on oneself.

Further studies have found correlations between affective self-knowledge and psychological and behavioral responses during perception of one’s own face and body. One study tested emotional responses to distorted self-face perception, where subjects rated altered images of their own face as more embarrassing than the altered image of others. Interestingly, while recognition of self-face correlated with the activity of the action MNS, changes in embarrassment were co-varying with activity of both the MNS and the mentalizing system (Morita et al., 2008). Another recent study (Maister et al., 2021) inquired into the pictorial visual representation of individuals and compared it with various self-construal index, and showed that the valence of individuals self-representation correlated with self-attributed visual features.

A shortcoming of these studies is that the causal direction of interaction is not inquired about; therefore, other causal factors could produce self-directed emotions with, e.g., negative valence, and the emotional attitude toward oneself could be a consequence, and not a cause of those results. However, the validity of my argument does not require that no other factors can affect self-face perception and associated behavioural and psychological responses, nor it requires that self-perceived physical and psychological characteristics are univocally, rather than bidirectionally, related. I will engage with objections to my argument in the next section.



Objections

There could be objections to the argument that feelings toward oneself affect the perception of one’s own face and corresponding behavioral and psychological responses. I will consider two main objections: (1) causal effect from non-perceptual processes (such as affective attitudes) to mirror gazing are unlikely, because the emotional ways we represent objects cannot exert influence on perceptual responses; (2) even if (somehow) responses to others’ face could be influenced by affective attitudes toward others, this process cannot generalize to perception of oneself.

I will address these objections in turn, beginning with (1). Someone could object that although some scholars claim that non-perceptual content affects perception (Stokes, 2013), this claim is still controversial and is not supported by conclusive arguments nor evidence. Furthermore, the objection would continue, none of the studies that I have discussed here conclusively show that non-perceptual content, such as attitudes, have a direct causal and semantic influence on perceptual responses, such as visual perception and object representation. Therefore, according to this objection, the conclusion that affective attitudes influence responses during observation of one’ own face in the mirror is wrong or at least unsupported.

I think this objection is out of target. It is true that, in my analysis, I consider modulations from non-perceptual processes, such as affective attitudes, to perceptual mechanisms. However, I am not claiming that this modulation regards low-level, basic visual properties of the observed object, such as the invariant aspects of face identity perception. I am not analyzing the impact of higher-level content (beliefs, intentions, and desires) on low-level visual coding of face. My argument is tangential to cognitive penetration debate, which regards whether cognition affects perceptual processes, with perception being narrowly defined as a purely sensory, non-interpretative process, and cognition being defined as elaboration in propositional and conceptual terms.

My focus is rather mostly on higher-order processes of perception, where the multimodal sensory coding of a percept (i.e., faces) overlaps and intermingles with motor and affective coding. I have thus embraced here a rich conception of perception (Burnston, 2017, in press) and inquired into how these higher-level features of perception (seeing as) are connected to behavioral and psychological responses of an individual (e.g., emotional responses and facial mimicry). If you agree that perceptual processes do not necessarily occur in encapsulated and domain-specific areas of the brain which are insensitive to processes in other areas and domains, and if you allow perceptual responses to involve and recruit emotional, affective, and motor responses, the objection that attitudes cannot affect perception will lose force.

Recall previously discussed evidence. We have seen that during observations of others’ face, brain processes in the occipitotemporal cortices are modulated by the ways we represent others. We have seen however that it is unclear what are the functional correlates of those changes. Similarly, it is likely that during the observation of self-face, patterns of changes in the facial perceptual stream in the occipitotemporal lobe correlate with the valence of attitude toward oneself, but I do not think we can make any reasonable prediction about what these changes are in the subjects’ eyes.

Further, during observation of others’ face, brain changes in somatosensory and sensorimotor areas predict patterns of facial mimicry and emotional responses to others’ people face, and these responses are modulated by affective attitudes toward others. Based on the arguments I offered in previous sections, it is reasonable that having aversive self-image produce changes in the face processing network, and that these changes bias the activation of negative expressions, such as sadness. Note however that even though this prediction will be verified, and that we can find a correlation between negative self-image and sadness during mirror perception, I do not think that we can be sure that the subject of this experience is feeling sad. It is possible that a subject showing brain activation, bodily markers and facial mimicry responses normally correlated with sadness also feels sad, but this is not obvious. Like in the case of others’ face perception, during perception of one’s own face the emotional response to oneself could remain unconscious, thus making the mental state attribution to the subject arduous. Although we cannot identify the exact mental correlates of subjects’ behavioral and emotional responses during mirror gazing, we can base our analyses on the probabilistic relations between facial expression and associated emotions to narrow the space of inferences about subjects’ experiences with the mirror.

Let us see objection (2). One could claim that even if affective attitudes toward others may influence responses of the observer during others’ face perception, this does not allow generalizing this premises to self-face observation. On this objection, although the brain mechanisms for self and others’ face observations are similar, (i) their activation says little on the similarity between self and others’ face representation at the psychological level. Further, (ii) similar brain mechanisms for self and others’ face perception do not ensure that they are affected by similar psychological mechanisms, such as, feeling toward oneself. Affective attitudes toward oneself and others may be instantiated by different mechanisms, and we do not know whether they can modulate subjects’ responses to one’s own face, as they modulate responses to others’ face.

Regarding (i), note that while I have examined the similarities between brain mechanisms of self- and other’s face perception in an analytical way, a broad range of studies already provide support that self and others’ face perception share many similar aspects at the psychological levels; these studies suggest that we recognize others’ faces through psychological mechanisms that are similar to those while discriminating our own faces (Rochat, 2009; Rochat et al., 2012; Porciello et al., 2018). To contradict this claim, one should demonstrate that the perception of our own face has distinctive psychological features, and that these features prevent our own face perception to be modulated by emotions and feelings about ourselves. I honestly do not see any evidence pointing in this direction, and already existing studies support the conclusion that this is not the case [see for example Oikawa et al. (2012)].

The objection (ii) puts doubt that responding with, say, sadness to one’s own face during self-face observation is caused by generalized negative feelings toward oneself, rather than by alternative causes. The objection could add that it is possible individuals show dissociations between fast emotional/mimicry responses on the one hand, and explicit, reportable emotional attitudes toward oneself on the other hand. That is, if we observe bodily markers, brain activations and facial mimicry patterns that are normally correlated with sadness during mirror gazing, not only we cannot conclude that the subject is feeling sad, but we cannot even say that this response is caused by an aversive self-image. Sadness or other negatively connoted emotional responses to one’s own face could be caused by other psychological or non-psychological mechanisms, and not necessarily by aversive self-affective attitudes.

I agree that multiple causes can be responsible for aversive responses during mirror gazing. Further, I acknowledge the complexity and possible dissociation between automatic emotional responses and more reflective evaluative representation of oneself. I do not think however that this complexity speaks against the validity (and heuristic utility) of my argument. Several methods could be employed to make sure that the sad response of the subject is elicited by self-representation during mirror gazing, for example by priming subjects’ responses to others’ faces with valence information about oneself [one study in this direction is again Oikawa et al. (2012)].

While many methods can be employed for narrowing down the inferences that self-related affective attitude can bias responses to one’s own face, it is not the purpose of this paper to propose exactly which experimental methods can settle the debate. My interest here is only to provide good enough reasons for possible neurocognitive mechanisms that can explain whether and how attitudes toward oneself affect mirror gazing. This explanation can do further justice to psychological data that we already possess, and that can possibly describe social and cultural phenomena involving affective self-representation and perception of oneself in the mirror.



Conclusion

For decades cognitive neuroscience has told us that we use parts of the brain involved in performing actions and emotions to perceive and understand actions and emotions of others. We know others through the neurocognitive structures that we use for moving, sensing, and feeling in the world (Cacioppo, 2006); but we also sense, feel, and get to know ourselves through the neurocognitive structures that we have acquired during affective and communicative interactions with others. Because we are not able to directly perceive our face through vision and the first knowledge that we acquired about faces derives from facial interactions with others, the reciprocity of self-other perception is especially relevant for self-face observation on mirroring devices.

In this paper, I have inquired about self-face perception through the lenses of social psychology and neuroscience. Analysing mirror gazing through social neuroscience does not aim at reducing the phenomenon of face self-perception to the activation of parts of the brain active during the visual perception of our own face. I instead considered neural and behavioral evidence as an occasion to enrich our understanding of the experience of mirror gazing and stimulate new thinking in the philosophy of mind and experimental psychology.

A social neuroscience approach to mirror gazing is centered on addressing what happens while we see our own face in mirroring devices, what responses we show in front of the mirror image, and whether these responses may say something about the way we represent ourselves. I have discussed studies supporting the view that similar neurocognitive mechanisms, in respect to both brain location and neural circuitry, are active for both self-face and others’ face perception. Specific activation in key visual areas, the action and emotion MNS and the mentalizing system suggest that during self-face observation, the neurocognitive mechanisms involved in the perceptual, action, and emotion coding of others’ face are modulated by non-perceptual variables, such as affective attitudes toward oneself. The reviewed studies suggest that self-affective attitudes could affect whether we respond with positive or negative emotions to oneself, and with a corresponding facial mimicry, and these responses could be mediated by the face processing areas, the action and emotion MNSs and the mentalizing system.

If the way we feel toward ourselves can produce a series of negative or positive emotional responses to the mirror image, they may trigger a vicious circle which involves various forms of antipathy and depreciation toward oneself. Since these responses are likely to be automatic and fast, this negative circle could be difficult to break. Therefore, the hypotheses I formulated imply that face-to-face interactions are relevant to the appreciation, and understanding of ourselves, and that the interactions with others are relevant to delineate the phenomenological experience with oneself. Mirror gazing would then necessarily be included in the boundary of social interactions, and how the gaze of others affects the perception and understanding of oneself.

I am convinced that the arguments proposed in this article can be informative for psychological and phenomenological research, by providing a heuristic parallel between social and self-related cognitive processes, which can explain important societal phenomena and pave the way to novel experimental predictions to be explored in future research. If my interpretations are correct, my arguments of a bias from affective attitude to self-face perception can provide an important basis for making sense of the rich experience of mirror gazing in many contemporary cultures.

According to some psychological studies (e.g., Perugi et al., 1997), individuals who show negative attitudes toward one’s own face or body are not necessarily considered ugly or unpleasant by others. In some cases, the perceptual distortion during self-observation can be so prominent to produce psychological disorders, such as dysmorphophobia, namely a psychological condition characterized by the phobia of being ugly and by the pathological use of mirrors, which can produce significant discomfort in the individuals that are affected by it (Veale and Riley, 2001). Because often no significant correlations have been found between objective bodily features (as evaluated by other individuals) and body-image, the hypothesis of a role of affective self-attitude in self-perception can be relevant to explain such phenomena. I contend that these hypotheses can provide an interesting basis for analysing the phenomenology of mirror gazing in individuals of different age and developmental history, and of the mirror as a tool for self-knowledge.
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Footnotes

1Following Haxby et al. (2000) models, the Occipital Face Area is considered the gateway to the face processing network. However, there is evidence that multiple pathways convey face representations into the network (Dalrymple et al., 2011; Yang et al., 2016).

2Note that there is ongoing discussion on whether one common or two separate routes exist for face identity and face emotion processing. The majority of neuroimaging studies address both face identity and face expression functions, plus data are mixed. However, a detailed discussion of the ongoing controversies on the function of the various visual areas responding to faces is beyond the scope of the article.

3I employ the philosophical concept of affective attitude to capture the entire spectrum of mental states that can be defined as feeling toward, hence states that regard the emotional salience of perceived objects and bias the perceptual process toward certain emotional modes. Employing psychological constructs such as "social knowledge" (e.g., knowledge about others) would instead force me to narrowly characterize the mental variables affecting perception of oneself in terms of conceptual content, while I want to remain open about the types of states that may influence the process of face perception. Because the way we feel toward someone or ourselves can be conveyed by both conceptual and non-conceptual content, I prefer to use the concept of affective attitudes in such a pluralistic way.



References

 Abdel Rahman, R. (2011). Facing good and evil: early brain signatures of affective biographical knowledge in face recognition. Emotion 11, 1397–1405. doi: 10.1037/a0024717 

 Abdel Rahman, R., and Sommer, W. (2012). Knowledge scale effects in face recognition: an electrophysiological investigation. Cogn. Affect. Behav. Neurosci. 12, 161–174. doi: 10.3758/s13415-011-0063-9 

 Albohn, D. N., and Adams, R. B. Jr. (2016). “Social vision: at the intersection of vision and person perception” in Neuroimaging Personality, Social Cognition, and Character. eds. J. R. Absher and J. Cloutier (Netherlands: Elsevier Academic Press), 159–186.

 Ambrus, G. G., Dotzer, M., Schweinberger, S. R., and Kovács, G. (2017a). The occipital face area is causally involved in the formation of identity-specific face representations. Brain Struct. Funct. 222, 4271–4282. doi: 10.1007/s00429-017-1467-2 

 Ambrus, G. G., Windel, F., Burton, A. M., and Kovács, G. (2017b). Causal evidence of the involvement of the right occipital face area in face-identity acquisition. NeuroImage 148, 212–218. doi: 10.1016/j.neuroimage.2017.01.043 

 Bernstein, M., and Yovel, G. (2015). Two neural pathways of face processing: a critical evaluation of current models. Neurosci. Biobehav. Rev. 55, 536–546. doi: 10.1016/j.neubiorev.2015.06.010 

 Bijlstra, G., Holland, R. W., Dotsch, R., Hugenberg, K., and Wigboldus, D. H. J. (2014). Stereotype associations and emotion recognition. Personal. Soc. Psychol. Bull. 40, 567–577. doi: 10.1177/0146167213520458 

 Bourgeois, P., and Hess, U. (2008). The impact of social context on mimicry. Biol. Psychol. 77, 343–352. doi: 10.1016/j.biopsycho.2007.11.008 

 Bretas, R., Taoka, M., Hihara, S., Cleeremans, A., and Iriki, A. (2021). Neural evidence of Mirror self-recognition in the secondary somatosensory cortex of macaque: observations from a single-cell recording experiment and implications for consciousness. Brain Sci. 11:157. doi: 10.3390/brainsci11020157 

 Broesch, T., Callaghan, T., Henrich, J., Murphy, C., and Rochat, P. (2011). Cultural variations in Children’s Mirror self-recognition. J. Cross-Cult. Psychol. 42, 1018–1029. doi: 10.1177/0022022110381114

 Burnston, D. C. (2017). Is aesthetic experience evidence for cognitive penetration? New Ideas Psychol. 47, 145–156. doi: 10.1016/j.newideapsych.2017.03.012

 Burnston, D. (in press). Perceptual Learning, Categorical Perception, and Cognitive Permeation. Dialectica.

 Cacioppo, J. T. (2006). Social Neuroscience. Am. J. Psychol. 119, 664–668. doi: 10.2307/20445370

 Carrillo, M., Han, Y., Migliorati, F., Liu, M., Gazzola, V., and Keysers, C. (2019). Emotional Mirror neurons in the Rat’s anterior cingulate cortex. Curr. Biol. 29, 1301–1312. doi: 10.1016/j.cub.2019.03.024 

 Caruana, F., Avanzini, P., Gozzo, F., Pelliccia, V., Casaceli, G., and Rizzolatti, G. (2017). A mirror mechanism for smiling in the anterior cingulate cortex. Emotion 17, 187–190. doi: 10.1037/emo0000237 

 Chartrand, T. L., and van Baaren, R. (2009). “Chapter 5 human mimicry,” in Advances in Experimental Social Psychology, Vol. 41 (Cambridge: Academic Press), 219–274.

 Dalrymple, K. A., Oruç, I., Duchaine, B., Pancaroglu, R., Fox, C. J., Iaria, G., et al. (2011). The anatomic basis of the right face-selective N170 IN acquired prosopagnosia: a combined ERP/fMRI study. Neuropsychologia 49, 2553–2563. doi: 10.1016/j.neuropsychologia.2011.05.003 

 Decety, J., and Sommerville, J. A. (2003). Shared representations between self and other: a social cognitive neuroscience view. Trends Cogn. Sci. 7, 527–533. doi: 10.1016/j.tics.2003.10.004 

 Duchaine, B., and Yovel, G. (2015). A revised neural framework for face processing. Annual Review of Vision Science 1, 393–416. doi: 10.1146/annurev-vision-082114-035518 

 Duffy, K. A., and Chartrand, T. L. (2015). Mimicry: causes and consequences. Curr. Opin. Behav. Sci. 3, 112–116. doi: 10.1016/j.cobeha.2015.03.002

 Engell, A. D., and Haxby, J. V. (2007). Facial expression and gaze-direction in human superior temporal sulcus. Neuropsychologia 45, 3234–3241. doi: 10.1016/j.neuropsychologia.2007.06.022 

 Feinberg, T. E. (2001). Altered Egos: How the Brain Creates the Self. Oxford: Oxford university press.

 Feingold, A. (1992). Good-looking people are not what we think. Psychol. Bull. 111, 304–341. doi: 10.1037/0033-2909.111.2.304

 Felisberti, F. M. K. (2014). Self-face perception: individual differences and discrepancies associated with mental self-face representation, attractiveness and self-esteem. Psychol. Neurosci. 7, 65–72. doi: 10.3922/j.psns.2014.013

 Ferrari, P. F., Gallese, V., Rizzolatti, G., and Fogassi, L. (2003). Mirror neurons responding to the observation of ingestive and communicative mouth actions in the monkey ventral premotor cortex. Eur. J. Neurosci. 17, 1703–1714. doi: 10.1046/j.1460-9568.2003.02601.x 

 Ferrari, P. F., Gerbella, M., Coudé, G., and Rozzi, S. (2017). Two different mirror neuron networks: the sensorimotor (hand) and limbic (face) pathways. Neuroscience 358, 300–315. doi: 10.1016/j.neuroscience.2017.06.052 

 Franzen, A., Mader, S., and Winter, F. (2018). Contagious yawning, empathy, and their relation to prosocial behavior. J. Exp. Psychol. Gen. 147, 1950–1958. doi: 10.1037/xge0000422 

 Gallese, V. (2003). The roots of empathy: the shared manifold hypothesis and the neural basis of intersubjectivity. Psychopathology 36, 171–180. doi: 10.1159/000072786 

 Galli, G., Feurra, M., and Viggiano, M. P. (2006). “Did you see him in the newspaper?” electrophysiological correlates of context and valence in face processing. Brain Res. 1119, 190–202. doi: 10.1016/j.brainres.2006.08.076 

 Gallup, G. G. (1970). Chimpanzees: self-recognition. Science 167, 86–87. doi: 10.1126/science.167.3914.86

 Gallup, G. G. (1977). Self recognition in primates: a comparative approach to the bidirectional properties of consciousness. Am. Psychol. 32, 329–338. doi: 10.1037/0003-066X.32.5.329

 Gallup, G. G. (1979). “Self-recognition in chimpanzees and man: a developmental and comparative perspective,” in Genesis of behavior. eds. M. Lewis and M. Rosenblum, Vol. 2 (New York: Plenum Press), 107–126.

 Halberstadt, J., Winkielman, P., Niedenthal, P. M., and Dalle, N. (2009). Emotional conception: how embodied emotion concepts guide perception and facial action. Psychol. Sci. 20, 1254–1261. doi: 10.1111/j.1467-9280.2009.02432.x

 Haxby, J. V., Gobbini, M. I., and Montgomery, K. (2004). “Spatial and temporal distribution of face and object representations in the human brain,” in The cognitive neurosciences. 3rd Edn. ed. M. S. Gazzaniga (Cambridge: Boston Review), 889–904.

 Haxby, J. V., Hoffman, E. A., and Gobbini, M. I. (2000). The distributed human neural system for face perception. Trends Cogn. Sci. 4, 223–233. doi: 10.1016/S1364-6613(00)01482-0

 Heyes, C. M. (1994). Reflections on self-recognition in primates. Anim. Behav. 47, 909–919. doi: 10.1006/anbe.1994.1123

 Hoffman, E. A., and Haxby, J. V. (2000). Distinct representations of eye gaze and identity in the distributed human neural system for face perception. Nat. Neurosci. 3, 80–84. doi: 10.1038/71152 

 Hogeveen, J., Chartrand, T. L., and Obhi, S. S. (2015). “Social mimicry enhances mu-suppression during action observation” in Cerebral Cortex, Vol. 25 (New York, N.Y: Oxford University Press), 2076–2082.

 Humphrey, C. (2007). Inside and outside the Mirror: Mongolian shamans’ mirrors as instruments of Perspectivism. Inner Asia 9, 173–195. doi: 10.1163/146481707793646557

 Hyatt, C. J., Calhoun, V. D., Pearlson, G. D., and Assaf, M. (2015). Specific default mode subnetworks support mentalizing as revealed through opposing network recruitment by social and semantic FMRI tasks. Hum. Brain Mapp. 36, 3047–3063. doi: 10.1002/hbm.22827 

 Jauk, E., Benedek, M., Koschutnig, K., Kedia, G., and Neubauer, A. C. (2017). Self-viewing is associated with negative affect rather than reward in highly narcissistic men: an fMRI study. Sci. Rep. 7:1. doi: 10.1038/s41598-017-03935-y 

 Keysers, C., Perrett, D. I., and Gazzola, V. (2014). Hebbian learning is about contingency, not contiguity, and explains the emergence of predictive mirror neurons. Behav. Brain Sci. 37, 205–206. doi: 10.1017/S0140525X13002343 

 Kircher, T. T. J., Senior, C., Phillips, M. L., Benson, P. J., Bullmore, E. T., Brammer, M., et al. (2000). Towards a functional neuroanatomy of self processing: effects of faces and words. Cogn. Brain Res. 10, 133–144. doi: 10.1016/S0926-6410(00)00036-7 

 Kraaijenvanger, E. J., Hofman, D., and Bos, P. A. (2017). A neuroendocrine account of facial mimicry and its dynamic modulation. Neurosci. Biobehav. Rev. 77, 98–106. doi: 10.1016/j.neubiorev.2017.03.006 

 Krebs, D. (1975). Empathy and altruism. J. Pers. Soc. Psychol. 32, 1134–1146. doi: 10.1037/0022-3514.32.6.1134

 Lakin, J. L., and Chartrand, T. L. (2003). Using nonconscious behavioral mimicry to create affiliation and rapport. Psychol. Sci. 14, 334–339. doi: 10.1111/1467-9280.14481 

 Likowski, K. U., Mühlberger, A., Gerdes, A. B. M., Wieser, M. J., Pauli, P., and Weyers, P. (2012). Facial mimicry and the mirror neuron system: simultaneous acquisition of facial electromyography and functional magnetic resonance imaging. Front. Hum. Neurosci. 6:214. doi: 10.3389/fnhum.2012.00214 

 Likowski, K. U., Mühlberger, A., Seibt, B., Pauli, P., and Weyers, P. (2008). Modulation of facial mimicry by attitudes. J. Exp. Soc. Psychol. 44, 1065–1072. doi: 10.1016/j.jesp.2007.10.007

 Luo, Q. L., Wang, H. L., Dzhelyova, M., Huang, P., and Mo, L. (2016). Effect of affective personality information on face processing: evidence from ERPs. Front. Psychol. 7:810. doi: 10.3389/fpsyg.2016.00810 

 Maister, L., De Beukelaer, S., Longo, M., and Tsakiris, M. (2021). The self in the mind’s eye: revealing how we truly see ourselves through reverse correlation. Psychol. Sci. 32, 1965–1978. doi: 10.1177/09567976211018618 

 Manjula, W. S., Sukumar, M. R., Kishorekumar, S., Gnanashanmugam, K., and Mahalakshmi, K. (2015). Smile: a review. J. Pharm. Bioallied Sci. 7, 273–275. doi: 10.4103/0975-7406.155951 

 McCarthy, G., Puce, A., Gore, J. C., and Allison, T. (1997). Face-specific processing in the human fusiform gyrus. J. Cogn. Neurosci. 9, 605–610. doi: 10.1162/jocn.1997.9.5.605

 McHugo, G. J., Lanzetta, J. T., Sullivan, D. G., Masters, R. D., and Englis, B. G. (1985). Emotional reactions to a political leader’s expressive displays. J. Pers. Soc. Psychol. 49, 1513–1529. doi: 10.1037/0022-3514.49.6.1513

 McIntosh, D. N. (2006). Spontaneous facial mimicry, liking and emotional contagion. Pol. Psychol. Bull. 37, 31–42.

 Michael, J. (2011). Four models of the functional contribution of mirror systems. Philos. Explor. 14, 185–194. doi: 10.1080/13869795.2011.569747

 Morita, T., Itakura, S., Saito, D. N., Nakashita, S., Harada, T., Kochiyama, T., et al. (2008). The role of the right prefrontal cortex in self-evaluation of the face: a functional magnetic resonance imaging study. J. Cogn. Neurosci. 20, 342–355. doi: 10.1162/jocn.2008.20024 

 O’Dea, J. A. (2012). “Body image and self-esteem,” in Encyclopedia of Body Image and Human Appearance, Vol. 1 (Netherlands: Elsevier Academic Press), 141–147.

 Oikawa, H., Sugiura, M., Sekiguchi, A., Tsukiura, T., Miyauchi, C. M., Hashimoto, T., et al. (2012). Self-face evaluation and self-esteem in young females: an fMRI study using contrast effect. NeuroImage 59, 3668–3676. doi: 10.1016/j.neuroimage.2011.10.098 

 Paz, L. V., Viola, T. W., Milanesi, B. B., Sulzbach, J. H., Mestriner, R. G., Wieck, A., et al. (2022). Contagious depression: automatic mimicry and the mirror neuron system - a review. Neurosci. Biobehav. Rev. 134:104509. doi: 10.1016/j.neubiorev.2021.12.032 

 Pendergrast, M. (2009). Mirror, Mirror: A History of the Human Love Affair With Reflection. Hachette: United Kingdom.

 Perugi, G., Giannotti, D., Frare, F., Vaio, S. D., Valori, E., Maggi, L., et al. (1997). Prevalence, phenomenology and comorbidity of body dysmorphic disorder (dysmorphophobia) in a clinical population. Int. J. Psychiatry Clin. Pract. 1, 77–82. doi: 10.3109/13651509709024707 

 Platek, S. M., Keenan, J. P., Gallup, G. G., and Mohamed, F. B. (2004). Where am I? The neurological correlates of self and other. Brain Res. Cogn. Brain Res. 19, 114–122. doi: 10.1016/j.cogbrainres.2003.11.014 

 Platek, S. M., Loughead, J. W., Gur, R. C., Busch, S., Ruparel, K., Phend, N., et al. (2006). Neural substrates for functionally discriminating self-face from personally familiar faces. Hum. Brain Mapp. 27, 91–98. doi: 10.1002/hbm.20168 

 Platek, S. M., Wathne, K., Tierney, N. G., and Thomson, J. W. (2008). Neural correlates of self-face recognition: an effect-location meta-analysis. Brain Res. 1232, 173–184. doi: 10.1016/j.brainres.2008.07.010 

 Porciello, G., Bufalari, I., Minio-Paluello, I., Di Pace, E., and Aglioti, S. M. (2018). The ‘enfacement’ illusion: a window on the plasticity of the self. Cortex 104, 261–275. doi: 10.1016/j.cortex.2018.01.007 

 Potthoff, J., and Schienle, A. (2021). Effects of self-esteem on self-viewing: an eye-tracking investigation on Mirror gazing. Behavioral Sciences 11:164. doi: 10.3390/bs11120164 

 Rettberg, J. W. (2014). Seeing ourselves through technology: How we use Selfies, Blogs and Wearable Devices to See and Shape Ourselves. Germany: Springer.

 Rochat, P. (2009). Others in mind: Social origins of self-consciousness (pp. 10–253). Cambridge: Cambridge University Press.

 Rochat, P., Broesch, T., and Jayne, K. (2012). Social awareness and early self-recognition. Conscious. Cogn. 21, 1491–1497. doi: 10.1016/j.concog.2012.04.007 

 Sastre, A. (2014). Towards a radical body positive: Ingenta. Connect 14, 929–943. doi: 10.1080/14680777.2014.883420

 Schilbach, L., Eickhoff, S. B., Mojzisch, A., and Vogeley, K. (2008). What’s in a smile? Neural correlates of facial embodiment during social interaction. Soc. Neurosci. 3, 37–50. doi: 10.1080/17470910701563228 

 Sepúveda, A. R., Botella, J., and León, J. A. (2002). Body-image disturbance in eating disorders: a meta-analysis. Psychology in Spain 6, 83–95.

 Soh, N. L., Touyz, S. W., and Surgenor, L. J. (2006). Eating and body image disturbances across cultures: a review. Eur. Eat. Disord. Rev. 14, 54–65. doi: 10.1002/erv.678

 Stokes, D. (2013). Cognitive penetrability of perception. Philosophy Compass 8, 646–663. doi: 10.1111/phc3.12043

 Suddendorf, T., and Butler, D. L. (2013). The nature of visual self-recognition. Trends Cogn. Sci. 17, 121–127. doi: 10.1016/j.tics.2013.01.004 

 Suess, F., Rabovsky, M., and Abdel Rahman, R. (2015). Perceiving emotions in neutral faces: expression processing is biased by affective person knowledge. Soc. Cogn. Affect. Neurosci. 10, 531–536. doi: 10.1093/scan/nsu088 

 Timmers, I., Park, A. L., Fischer, M. D., Kronman, C. A., Heathcote, L. C., Hernandez, J. M., et al. (2018). Is empathy for pain unique in its neural correlates? A meta-analysis of neuroimaging studies of empathy. Front. Behav. Neurosci. 12:289. doi: 10.3389/fnbeh.2018.00289 

 Todorov, A., Gobbini, M. I., Evans, K. K., and Haxby, J. V. (2007). Spontaneous retrieval of affective person knowledge in face perception. Neuropsychologia 45, 163–173. doi: 10.1016/j.neuropsychologia.2006.04.018 

 Tramacere, A. (2021). Triangulating tools in the messiness of cognitive neuroscience. In The Tools of Neuroscience Experiment. London. Routledge.

 Tramacere, A., and Ferrari, P. F. (2016). Faces in the mirror, from the neuroscience of mimicry to the emergence of mentalizing. Journal of Anthropological Sciences = Rivista Di Antropologia: JASS 94, 113–126. doi: 10.4436/JASS.94037 

 Tylka, T. L., and Wood-Barcalow, N. L. (2015). What is and what is not positive body image? Conceptual foundations and construct definition. Body Image 14, 118–129. doi: 10.1016/j.bodyim.2015.04.001 

 Uddin, L. Q., Kaplan, J. T., Molnar-Szakacs, I., Zaidel, E., and Iacoboni, M. (2005). Self-face recognition activates a frontoparietal “mirror” network in the right hemisphere: an event-related fMRI study. NeuroImage 25, 926–935. doi: 10.1016/j.neuroimage.2004.12.018 

 Urgesi, C., Candidi, M., and Avenanti, A. (2014). Neuroanatomical substrates of action perception and understanding: an anatomic likelihood estimation meta-analysis of lesion-symptom mapping studies in brain injured patients. Front. Hum. Neurosci. 8:344. doi: 10.3389/fnhum.2014.00344 

 van Baaren, R., Janssen, L., Chartrand, T. L., and Dijksterhuis, A. (2009). Where is the love? The social aspects of mimicry. Philosophical Transactions of the Royal Society B: Biological Sciences 364, 2381–2389. doi: 10.1098/rstb.2009.0057 

 Veale, D., and Riley, S. (2001). Mirror, mirror on the wall, who is the ugliest of them all? The psychopathology of mirror gazing in body dysmorphic disorder. Behav. Res. Ther. 39, 1381–1393. doi: 10.1016/S0005-7967(00)00102-9 

 Wang, X., Song, Y., Zhen, Z., and Liu, J. (2016). Functional integration of the posterior superior temporal sulcus correlates with facial expression recognition. Hum. Brain Mapp. 37, 1930–1940. doi: 10.1002/hbm.23145 

 Wicker, B., Keysers, C., Plailly, J., Royet, J. P., Gallese, V., and Rizzolatti, G. (2003). Both of us disgusted in my insula: the common neural basis of seeing and feeling disgust. Neuron 40, 655–664. doi: 10.1016/S0896-6273(03)00679-2 

 Wieser, M. J., Gerdes, A. B. M., Büngel, I., Schwarz, K. A., Mühlberger, A., and Pauli, P. (2014). Not so harmless anymore: How context impacts the perception and electrocortical processing of neutral faces. NeuroImage 92, 74–82. doi: 10.1016/j.neuroimage.2014.01.022

 Wong, C., and Gallate, J. (2012). The function of the anterior temporal lobe: a review of the empirical evidence. Brain Res. 1449, 94–116. doi: 10.1016/j.brainres.2012.02.017 

 Yang, H., Susilo, T., and Duchaine, B. (2016). The anterior temporal face area contains invariant representations of face identity that can persist despite the loss of right FFA and OFA. Cerebral cortex: New York, NY, 26, 1096–1107.

 Zhao, S., Xiang, Y., Xie, J., Ye, Y., Li, T., and Mo, L. (2017). The positivity bias phenomenon in face perception given different information on ability. Front. Psychol. 8:570. doi: 10.3389/fpsyg.2017.00570 

 Zillman, D., and Cantor, J. R. (1977). Affective responses to the emotions of a protagonist. J. Exp. Soc. Psychol. 13, 155–165. doi: 10.1016/S0022-1031(77)80008-5


OPS/xhtml/Nav.xhtml




Contents





		Cover



		Face yourself: The social neuroscience of mirror gazing



		Feelings in the mirror



		The brain in face perception



		Feelings in face-to-face interactions



		Feeling toward the mirror image



		Objections



		Conclusion



		Data availability statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fpsyg-13-949211-g001.jpg
Visual Semantic Action-Emotion
Elaboration Elaboration Processing

E== —
Self Face ’
Perception IFG

Legend

- &

Self & Others' Face
Perception

Perception \
Mentalizing

al
alnsula
aACC





OPS/images/cover.jpg
' frontiers | Frontiers in Psychology

Face yourself: The social
neuroscience of mirror gazing









OPS/images/crossmark.jpg
(®) Check for updates






OPS/images/logo.jpg
' frontiers Frontiers in Psychology





