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Character customization is a prominent feature in digital games, affording users the ability to tailor one’s virtual self-representation (avatar) to match aspects of their actual or ideal self, influencing psychological well-being. The mental health implications of character customization can be partially explained by self-discrepancy theory, which argues that achieving congruence with one’s avatar reduces cognitive dissonance. However, the role of undesirable self-concepts such as mental health ailments have largely been overlooked in this context despite forming part of one’s identity. In theory, customization of an avatar representing undesirable self-concepts presents a self-regulatory paradox: individuals desire to reduce discrepancies with a self-representation, yet they also desire to enlarge discrepancies with a disliked-self. To reconcile this, two experiments explored the psychological implications of imbuing avatars with undesirable self-concepts. In Study 1 (N = 90), participants customized an avatar to represent anxiety within themselves (i.e., an anxiety avatar). Customization significantly reduced state anxiety compared to a control group, supporting the proposed discrepancy-reduction mechanism. Study 2 (N = 122) employed a 2 (customization: yes, no) × 2 (destruction: yes, no) between-subjects design, with participants either destroying or observing an anxiety avatar. Destruction of customized anxiety avatars resulted in the largest reduction in anxiety among all conditions, supporting the proposed discrepancy-enlargement mechanism. Theoretical and practical implications for the use of avatar-based e-mental health interventions are discussed.

Keywords: customization, avatar, anxiety, self-discrepancy theory, anthropomorphism, mental health


INTRODUCTION

In 2016, United Kingdom-based illustrator Toby Allen’s “Real Monsters” series depicted mental health ailments (e.g., anxiety) as anthropomorphic, or humanlike, creatures. The artwork received widespread publicity on various online communities for raising awareness of mental health issues. However, despite being lauded by these communities, some commenters expressed desires to visually modify the creatures to better align with their unique conceptualization of each disorder (Reddit, 2017). This reaction can be explained via two important phenomena in mental health scholarship. First, individuals actively seek self-congruence by reducing discrepancies between how they see themselves and how their self-concepts are ultimately portrayed (Gonnerman et al., 2000). Second, despite psychological research focusing largely on congruence with desirable aspects of the self, mental health ailments ultimately form part of one’s self-concept as well (World Health Organization [WHO], 2001). Taken together, Allen’s series exposes a seemingly counterintuitive psychological phenomenon: Human desire for self-congruence may extend to even the most undesirable aspects of the self.

Self-congruence is increasingly being sought after, and achieved, within digital games and online virtual environments (VEs), where users’ identities are visually represented by avatars, or 3D virtual self-representations (Bailenson, 2018). As a digital incarnation of the user’s self-concept(s), an avatar (or virtual self) is composed of visual attributes that reflect parts of the user’s identity; often an idealized incarnation of the self (Jin, 2012). Because the virtual self is integral to one’s identity, self-avatar congruence has been shown to lead to psychological outcomes akin to those elicited by self-congruence in the real world. For example, avatars resembling a user’s ideal self has been shown to influence self-appraisals (Kim and Sundar, 2012). As a result, users actively manage their virtual selves to be in line with their unique identity standards and minimize undesired deviations between the self and the avatar.

To achieve self-avatar congruence, avatars are often tailored by the user to project salient visual cues (e.g., avatar height, race) related to some aspect of the self (Bailenson, 2018), a process known as customization (Kalyanaraman and Sundar, 2006). Customization contributes to self-avatar congruence by allowing customized objects (e.g., avatars) to reflect desired aspects of the user’s identity (Franke et al., 2010; Kim and Sundar, 2012). This heightened congruence, enabled via customization, has been shown to positively influence attitudes (Van Der Heide et al., 2013) and overall well-being (Fox et al., 2009).

The affordance of customization is a major draw of modern digital games, primarily because it provides users with access to ideal aspects of the self (Przybylski et al., 2012). Consequently, users seldom customize avatars, or any self-referencing content, to represent undesirable aspects of the self (Marshall, 2008; Dunn and Guadagno, 2012). Indeed, attractiveness of an avatar contributes toward the user’s connection with the character, which in turn contributes to participation in virtual communities (see Kim et al., 2012). This human proclivity for conveying the idealized self in virtual worlds, coupled with the ubiquity of customization interfaces within VEs, has relegated virtual identity research to focus on actual and desirable self-concepts (e.g., Jin, 2012; Kim and Sundar, 2012). However, given the importance of undesirable self-concepts in identity formation, emerging ethnographic research suggests there are benefits to achieving congruence with an avatar representing undesirable aspects of one’s identity.

Users of popular VEs such as Second Life (SL) are increasingly creating avatars that convey less desirable, but no less integral, self-concepts (Stewart et al., 2010). For example, Bloustien and Wood (2013, 2016) recent work identified a growing segment of SL users creating avatars that exhibit their physical disabilities (i.e., avatars representing the disabled self-concept). Where creating an avatar representing the disabled self can be beneficial to the user by fostering self-worth (see Dunn and Burcaw, 2013 for a review of disability identity), the implications of creating an avatar rooted in undesirable, mental health-related self-concepts (e.g., anxiety) remain ambiguous. Furthermore, should benefits arise from achieving congruence with an avatar imbued with undesirable self-concepts, mechanisms driving such effects are largely unknown. Thus, this paper seeks to explore the effects of imbuing avatars with a wholly undesirable, mental health-related self-concept: anxiety. Anxiety is particularly germane to this investigation due its classification as the most prevalent health-related self-concept, and a common ailment among users of VEs (Lo et al., 2005; Mehroof and Griffiths, 2010; Anxiety and Depression Association of America [ADAA], 2017).

Assuming individuals could tailor an avatar to represent an undesirable self-concept, such as the anxious self, this would present a unique conundrum in terms of affective outcomes due to competing mechanisms at play. On the one hand, the avatar may serve as an emotion-laden cue representing a negative affective state (e.g., anxiety) in its most accurate form, facilitating negative responses (i.e., anxiety thoughts) (Lilienfeld et al., 1993). Conversely, creating a more self-congruent avatar both reduces discrepancies and affords the user an increased sense of control (Marathe and Sundar, 2011), subsequently contributing to positive responses (e.g., favorable attitudes) (Carver and Scheier, 1983). These competing mechanisms pose an important theoretical query: what are the emotional and psychological effects of customizing a virtual avatar representing an individual’s anxious self-concept?

Another equally important question is whether the effects of self-avatar congruence are contingent on user-avatar interactions, or whether the affordance of mere customization suffices. Put differently, can specific interactions with a customized avatar representing an undesirable self-concept augment the effects of self-avatar congruence? Research suggests that, despite a natural inclination to reduce discrepancies with a reference value, people may also wish to engage in behaviors to distance themselves from a “feared or disliked possible self” (see Carver et al., 2000, p. 743). One such behavior may be the destruction of the avatar itself. Experiments have shown that positive evaluations of a created object dissipate upon its destruction (Norton et al., 2012). In this way, just as customization can foster congruence, destruction of a customized anxiety avatar may increase the discrepancy between one’s actual self and a negative reference value (e.g., feared or disliked possible self). Such a reappraisal, one which detaches the self from a target stimulus, has been shown to engender positive emotional responses (Kalisch et al., 2005).

The aforementioned questions ultimately emphasize the potentialities associated with customizing a virtual avatar representing one’s anxious self-concept, namely the emotional and psychological effects. To begin to address the aforementioned questions, we conducted two experiments examining avatar customization in a novel context, focusing on the affective responses to customized avatars representing the anxious self (henceforth referred to as an “anxiety avatar”). Study 1 tests whether customization of an anxiety avatar reduces negative affect (i.e., anxiety reduction) by reducing the difference between the user’s anxious self-concept and its virtual representation (i.e., discrepancy reduction). Conversely, Study 2 explores how destruction of a customized anxiety avatar may reduce negative affect by increasing the difference between the user’s anxious self-concept and its virtual representation (i.e., discrepancy enlargement).

Drawing on human–computer interaction (HCI) research and self-conceptual frameworks, this paper seeks to make several contributions. First, we address the gap in the literature by exploring self-avatar congruence in the context of undesirable self-concepts. Second, in doing so, we also assess boundary conditions of customization effects, which have largely been studied as positive consequences resulting from matching content to desirable aspects of the self. Lastly, we seek to establish the viability of avatar-based self-regulatory strategies for anxiety management, many of which can be seamlessly integrated into existing character customization interfaces across a wide swath of digital games. In the following section we examine pertinent literature, provide a review of the studies’ methodology and results, and conclude with a discussion on theoretical and practical implications.



LITERATURE REVIEW


The Virtual Self

The virtual self is conceptualized as the projection of self-concepts onto virtual avatars (Yee and Bailenson, 2007), which are graphical embodied representations of the user within VEs. Self-concepts function as a sum of a person’s beliefs and knowledge about their unique personal qualities and attributes (Mann et al., 2004), a schema storing concrete and abstract views about the “self” (Markus, 1977). Thus, the virtual self serves as “an object with certain properties” (Clegg, 2013, pp. 201–202), properties which can include both desirable and undesirable aspects of one’s identity (e.g., anxiety) (World Health Organization [WHO], 2001, p. 14). In this regard, avatars “provide access points in the creation of identity” (Taylor, 2002, p. 40), and perpetuate a consistent user identity (Peachey, 2010). Avatars also function as a rhetorical device (Kolko, 1999), with physical and psychological self-concepts outwardly communicated through salient cues embedded within the avatar (Schultze, 2010). In this way, avatars allow the user to explore different identities and project self-concepts onto avatars, transforming VEs into “social laboratories for identity study” (Peachey, 2010, p. 37).



Self-Discrepancy Theory

The self, virtual or otherwise, is delineated across three basic domains: the actual, ought, and ideal self. The actual self is comprised of the representation of attributes that you and others believe you possess. The ought self is the representation of attributes that one believes they should possess. Lastly, the ideal self represents attributes that one would like to possess – an idealized self (see Higgins, 1987). Given the natural inclination for users to match avatars to their ideal or desirable self-concepts (Dunn and Guadagno, 2012), ideal self-concepts comprise the lion’s share of virtual identity research (e.g., Mancini and Sibilla, 2017; also see Nowak and Fox, 2018). The prominence of idealized self-representations is evident in VEs such as World of Warcraft (WoW), a popular massive multiplayer online role-playing game (MMORPG). In such VEs, users seldom create avatars that reflect “undesirable” aspects of the self, such as being short or obese, primarily because they do not align with the user’s idealized self (Ducheneaut et al., 2009).

Higgins (1989) self-discrepancy theory (SDT) presumes individuals actively manage (virtual) self-perceptions to be in line with their unique identity standards, a process known as self-regulation (Burke and Stets, 1999). That is, users respond to salient discrepancies between the self and a reference value (e.g., a virtual avatar) by engaging in behaviors that reduce discrepancies with the reference value (Carver and Scheier, 1990, 2004). This is important because discrepancies between and among self-concepts have been shown to relate causally to psychological well-being in experimental (Higgins et al., 1985) and longitudinal studies (Strauman, 1996), and can lead to psychological distress (Schafer et al., 1996).



Customization and Self-Regulation

Given that humans seek congruity with their self-representations, virtual or otherwise, users may engage in discrepancy reduction within VEs by tailoring the appearance of their avatar to align with a particular self-concept. By means of a computer interface, individuals may modify the appearance of an avatar, imbuing it with desirable traits (e.g., using a tall avatar when the user is short), and aligning the virtual self with their ideal self (Bessière et al., 2007). This process of tailoring the avatar’s appearance to a desired form is known as customization (Dunn and Guadagno, 2012; Kalyanaraman and Wojdynski, 2015). As a user-initiated process, customization relies on user decisions which result in changes to, and control over, the content (Kalyanaraman and Sundar, 2006). Customization ultimately ensures that any object, virtual or otherwise, is infused with some aspect of the self (Marathe and Sundar, 2011). In doing so, research has consistently shown that customized content, be it game characters or web content, is evaluated more favorably and is ascribed greater value and importance when users are involved in its creation (see Kalyanaraman and Wojdynski, 2015).

While the effects of customization are robust, a methodological oversight continues to prevent a more nuanced understanding of how, and to what extent, matching content to the self can benefit an individual. Consider the typical experimental scenario used in any empirical investigation of customization: one group customizing a self-referencing object (e.g., an avatar) is compared with a control group who is assigned the self-referencing object. Regardless of the research question or dependent variables, the customized object is almost always tailored to reflect the ideal or actual self (e.g., Dolgov et al., 2014; Kim et al., 2015; Birk et al., 2016). This may be an experimental artifact, though its appearance is not limited to controlled lab settings, as surveys distributed across multiple VEs also reveal that a grand majority of customized avatars are rooted in an idealistic self-view (e.g., Turkay and Adinolf, 2010). That is, customization is largely studied as a process used to match content to actual or idealized aspects of the individual, overlooking other self-concepts are equally important in the construction of the self. Indeed, users have a tendency to project important aspects of one’s identity onto their avatars (e.g., Vasalou and Joinson, 2009). Yet, concentration on idealized self-concepts, particularly among communication scholars, presents a potential theoretical and empirical blind spot. While seemingly counterintuitive, matching content to undesirable aspects of the self merits investigation and may indeed already be occurring within modern VEs. Qualitative research suggests that individuals use customization interfaces to circumvent the normative tendency to build the ideal virtual self, opting instead to imbue avatars with less socially desirable self-concepts. For instance, Bloustien and Wood (2013) found that users of SL often imbue their avatars with physical disabilities as exhibited by use of virtual wheelchairs or prosthetic limbs. Ultimately, this use of avatar customization raises a unique series of questions: if humans benefit from imbuing avatars with qualities related to their physical disorders, can the same be said for mental health-related disorders? If so, is discrepancy reduction a potential mechanism driving this phenomenon?



The Anxious Self

Despite extant identity research focusing on the three basic domains of the self, self-theorists acknowledge that the self extends beyond the actual, ought, and ideal (Gonnerman et al., 2000). For example, mental and physical health disorders can form part of an individual’s identity despite such disorders typically being viewed by the afflicted as negative or undesirable (see Larson et al., 1984). More specifically, Tregaskis (2002) articulated the “disabled self” as an encapsulation of mobility trauma within the individual, while Price et al. (1994) proposed the “depressed self” as the integration of depression into one’s identity. The present study focuses on the inclusion of anxiety into one’s self-concept (Schmukle and Egloff, 2006) and the affective implications associated with projecting this “anxious self” onto an avatar.

Anxiety is an internalized mental disorder characterized by a sense of vulnerability and tendency to respond fearfully to stressors (McNally, 1989), as well as psychological distress due to expectation of negative outcomes (Epstein, 2013). Psychologists divide anxiety into trait and state anxiety (Spielberger et al., 1970). The former describes one’s propensity to experience anxiety, whereas the latter is situational and short-term (Rule and Traver, 1983). This investigation focuses exclusively on state anxiety, as opposed to depression or other mental health ailments, for two reasons. First, state anxiety is both common and easily evoked, having been experimentally induced in a variety of psychological studies (e.g., Richards et al., 1992; D’Argembeau and Van der Linden, 2004). Second, state anxiety is transient and reactive to external factors (see Moser, 2007). Because of this, an investigation into anxiety provides high internal validity, as changes in state anxiety can be more clearly connected to experimental manipulations.

The pervasiveness of human anxiety, and its evident role in identity formation, also prompt inquiry into how depictions of one’s anxious self may influence psychological well-being. As previously mentioned, the anxious self, and other “less cherished aspects of the self” (Thoits, 2013, p. 361), form part of one’s identity (World Health Organization [WHO], 2001). SDT argues that humans seek to minimize differences between a self-concept and its reference value (an exemplar) via self-regulation. Indeed, audiences have vocalized similar desires to modify depictions of anxiety in film (Olstead, 2002) to align with their unique conceptualizations (see Hoffner and Cohen, 2012). Should the principles of SDT hold for undesirable self-concepts, a discrepancy between how one views his/her anxious self and how it is portrayed would elicit a similar urge for self-regulation.



Anthropomorphizing Anxiety

Conveyance of psychological or emotional self-concepts onto avatars, while absent of overt cues associated with physical disabilities (e.g., wheelchairs, prosthetic limbs), can also be facilitated via customization. Specifically, the ability to assign human qualities (e.g., personality) to objects, virtual or otherwise, is defined as anthropomorphism (DiSalvo and Gemperle, 2003). Scholars in various domains have acknowledged that individuals have an anthropomorphic tendency to imbue human attributes onto non-human entities (Reeves and Nass, 1996). This anthropomorphic tendency extends to descriptions of natural phenomena (Legare et al., 2013), with humans often personifying undesirable self-concepts. For example, diseases may be referred to as “powerful monsters,” (Mukherjee, 2010, p. 45) or “emotionless aliens” (Hitchens, 2014, p. 11) by the afflicted. Similarly, cancer patients have been known to anthropomorphize their disease in a similar fashion (see Jain and Lynch, 2011). It can thus be argued that the anxious self can be anthropomorphized via avatar customization.

Contrary to the self-congruity hypothesis, which maintains that individuals seek congruence with idealized self-representations (Grubb and Grathwohl, 1967), we propose that the benefits of discrepancy reduction may extend to undesirable self-concepts (anxiety) and their exemplars (avatars) as well. Specifically, avatar customization would bring a reference value (i.e., the avatar) closer to its expected value (i.e., the disabled self-concept), a congruence which would presumably elicit positive affect (Carver and Scheier, 1986). Thus, considering the customization process, and its self-regulatory function facilitated by matching avatar appearance to aspects of the self, we propose that customizing an anxiety avatar will contribute to psychological well-being.


H1: Customization of an anxiety avatar will significantly reduce anxiety.





Avatar Identification and Self-Congruence

In avatar-based VEs, self-congruence with an avatar representing one’s anxious self-concept can be thought of in terms of the degree to which the user perceives the avatar as similar to themselves. This phenomenon is known as avatar identification (Van Looy et al., 2012), and is characterized by a heightened emotional connection with the avatar (Cohen, 2001). Player-avatar identification (PAI) argues that avatar identification occurs when a user values an aspect of the avatar and perceives this aspect as important to their identity (Li et al., 2013). Hoffner and Buchanan (2005) distinguish between two distinct types of avatar identification: similarity and wishful identification. Where wishful identification is characterized by the user’s desire to be more like the avatar (Konijn and Hoorn, 2005), similarity identification is thought of as a “rapprochement between player and character” (Van Looy et al., 2012, p. 202). In this way, customizing an avatar to be more similar to one’s self-concept can thus signal self-discrepancy reduction (see Bessière et al., 2007; Kim et al., 2012).

In sum, by selecting (or modifying) physical traits of an avatar (e.g., skin color), users can imbue avatars with self-relevant concepts related to anxiety as personified by their inputs. As a result, this investigation proposes that avatars customized to represent an undesirable self-concept (i.e., the anxious self) will result in increased similarity identification with the avatar, thereby making it congruent with their anxious self-concept.


H2: Users who customize an anxiety avatar will exhibit significantly greater similarity identification compared to the control condition.





Appraisal of an Anxiety Avatar

Achieving a heightened degree of avatar identification via discrepancy reduction is considered an inherently enjoyable experience contributing to positive feelings within VEs (Hefner et al., 2007). Positive feelings engendered via avatar customization are also thought to influence the user’s overall evaluation of the avatar, as avatars exhibiting greater similarities to the user contribute to positive appraisals of the avatar (i.e., attitudes) (see Nowak and Fox, 2018). Bagozzi (1992) posits that such appraisals directly influence emotional reactions. Specifically, positive or negative attitudes trigger similarly valanced affective states such that positive attitudes are associated with positive affective states, and vice versa. Furthermore, Lazarus (1991) argues that one of the three outcomes that can result as a function of appraisals are affective states (e.g., anxiety). Thus, should customization of an anxiety avatar reduce discrepancy with a relevant self-concept, this heightened similarity should in turn generate a favorable appraisal of the avatar, eliciting positive affect. In sum, the positive psychological effects of customization on the appraisal of the avatar is contingent on it being congruent with the user’s self-conceptualization of anxiety.


H3: The effects of customization on anxiety will be mediated by similarity identification and attitudes toward the avatar.





Discrepancy-Enlargement

While self-regulatory feedback loops, facilitated via customization, are focused on discrepancy-reduction or “approach processes,” there are also discrepancy-enlarging loops. Discrepancy-enlarging loops, while not as commonly discussed in self-regulating feedback systems, are characterized by a purposeful deviation from a reference value. These avoidant processes are particularly relevant to this investigation given that an anxiety avatar is rooted in a “feared or disliked possible self” (see Carver et al., 2000, p. 743). Increasing the distance between a user’s feared or disliked self-concept and its reference value, namely an avatar imbued with such concepts, has also been shown to contribute to psychological well-being. Kalisch et al. (2005) found that this detachment is an optimal cognitive strategy for emotional regulation. In this way, engaging in a reappraisal of the relationship between the self and a self-representation (i.e., a customized anxiety avatar), may allow users to volitionally reduce anxiety via detachment (p. 877). The potential of avatar-based discrepancy enlargement is further bolstered by media psychology’s assumption that users largely avoid sources of distress in the first place (Vorderer and Knobloch, 2000, p. 65). Given the aforementioned discussion, we pose the following complementary research question: Can increasing discrepancy with a customized anxiety avatar reduce anxiety?

In modern VEs, a popular game mechanic that significantly, and regularly, influences the user-avatar relationship is the destruction of the avatar. Video game scholars acknowledge that the death, or destruction, of one’s avatar is an important event, one which influences psychological well-being (Wenz, 2014). For example, research has shown that individuals in WoW respond to the unplanned destruction of an avatar by mourning its loss in planned ceremonies (Haverinen, 2016). More specific to this investigation is the effect of avatar destruction on identification with the avatar. Nöth et al. (2008) argue that “identification of the player with the avatar breaks down in the moment of the avatar’s death” (p. 158). In this way, destruction of an avatar reduces identification, and thus represents a discrepancy-enlargement mechanism capable of influencing a user’s affective state.


H4: Destruction of customized anxiety avatars will reduce anxiety from pre- to post-test.



As previously mentioned, customization should engender similarity identification via the transference of relevant self-concepts onto the avatar. However, the avatar’s destruction should demarcate the self-concept with which the avatar is imbued (i.e., anxiety). That is, a distancing effect should result where the user’s desire to be like the now-distanced undesirable self-concept is significantly eroded, reducing negative affect. In this way, reduced wishful identification serves as a signal of the user’s desire to distance him/herself from the reference value. The aforementioned effects are presumably relegated to destruction of customized avatars due to any increased valuation of an object being contingent on it being successfully created by the user. Put differently, only when individuals create objects themselves can the accrued favorable valuation dissipate upon its destruction (Norton et al., 2012). In this way, destruction of a customized anxiety avatar should then result in its negative appraisal, though negative affect associated with its destruction should be offset by the positive affect elicited via discrepancy enlargement, resulting in net positive affect (i.e., anxiety reduction).


H5: Destruction of a customized anxiety avatar will lead to significantly less wishful identification compared to destruction of a non-customized avatar.

H6a: Destruction of a customized anxiety avatar will elicit positive affect (decreased anxiety) through wishful identification.

H6b: Destruction of a customized anxiety avatar will elicit negative affect (increased anxiety) through attitudes.





User Control

Beyond discrepancy reduction, customization can also afford users a sense of agency (or control), which bears importance due to anxiety-related distress being characterized by a “profound sense of lack of control” (Large et al., 2016, p. 199). According to the agency model of customization (Sundar, 2008), a customization interface makes the user a source, as opposed to simply a receiver, of content. This self-as-source schema allows the user to serve as the origin of the content, imbuing specific self-concepts (e.g., skin color) onto the avatar (Marathe and Sundar, 2011) while prompting feelings of control and the ability for the user to exert influence over digital content (e.g., avatars) (see Kalyanaraman and Wojdynski, 2015, p. 431). For example, in video games such as Neverwinter Nights 2, users can modify avatar appearance using sliders to adjust physical traits (Dunn and Guadagno, 2012). By increasing the number of dimensions that an avatar can be altered, interfaces increase perceived interactivity and a sense of user control (Kalyanaraman and Wojdynski, 2015). In this way, user control should influence affective outcomes and was thus included as a covariate in all subsequent analyses. A visualization of the proposed hypotheses is shown in Figure 1.


[image: image]

FIGURE 1. Proposed serial mediated models of anxiety reduction via discrepancy-reduction (Study 1) and discrepancy-enlargement (Study 2). ± Signs indicate predicted effect valence.




STUDY 1


Methods

In order to test the aforementioned hypotheses specific to avatar customization (discrepancy reduction), a 2-condition between-subjects experiment (N = 90) was administered through Qualtrics, with participants recruited via Amazon MTurk. The experiments in this paper were reviewed and approved by the institutional review board (IRB) and met all ethical guidelines and requirements. Participants were informed that an independent video game company was conducting a survey to examine opinions toward virtual characters. Avatar customization served as the independent variable, operationalized as the presence or absence of system features available to the user to generate a virtual creature (avatar) representing the anxious self. Dependent variables of interest included anxiety, identification with the avatar, and attitudes toward the avatar. Mean scores and standard deviations of relevant variables are shown in Table 2.



Manipulation Check: Perceived Customization

A single 7-point Likert scale item measured participants’ level of agreement with the following statement: “The creature was personalized according to my feelings.” The item was adapted from Kalyanaraman and Sundar (2006).



Dependent Variables


Anxiety

The State-trait Anxiety Inventory (STAI) measures, via self-report, the severity of current anxiety symptoms, as well as trait aspects of anxiety. The STAI served as a repeated measure, employed both prior to and immediately after the experimental conditions. The 6-item 7-point Likert scale was adapted from Marteau and Bekker (1992) (α = 0.80). Items measured the level of agreement with a variety of statements, such as “I feel tense,” and “I am worried.”



Identification

Self-avatar identification was delineated across two dimensions of the psychological construct: wishful and similarity identification. Wishful identification with the creature was measured via a 5-item 7-point likert scale (α = 0.73) adapted from Van Looy et al.’s (2012) scale. Items measured the level of agreement with a variety of statements related to participants’ perception of the creature, such as “I wish I could be more like the creature,” and “I imagine myself in the creature’s place.” Similarity identification was adapted from Van Looy et al. (2012) who conceptualized similarity identification as self-avatar congruence. A 5-item 7-point Likert scale (α = 0.82) assessed participants’ agreement with various statements, including “I felt connected to the creature,” and “The creature represented me as a unique individual.”



Attitudes

Attitudes toward the creature were measured via a 12-item 7-point Likert scale measuring user’s level of agreement with various statements including, “the creature was appealing,” and “the creature was interesting” (α = 0.96) (Kalyanaraman and Sundar, 2006).



User Control

The “active control” dimension of interactivity was measured via a 2-item 7-point Likert scale adapted from Liu’s (2003) factor analysis on the perceived interactivity scale (α = 0.79). Participants rated their level of agreement with the following statements, “I felt I had control over my experience,” and “My actions decided the kind of experiences I got.”



Participants and Procedures

Among all participants, 57 identified as males and 33 identified as females, with ages ranging from 19 to 58, and an average age of 32.32 (SD = 7.68). After initial completion of demographic questions, participants were instructed to reflect for 1 min on a time when they experienced a high level of anxiety. This anxiety manipulation was deemed appropriate given that past representations of events elicit similar feelings during the re-experience (see D’Argembeau and Van der Linden, 2004). Furthermore, the cognitive appraisal of anxiety-related events has been shown to cause anxiety (Lilienfeld et al., 1993). After the reflection, self-reported anxiety was measured (pretest scores). Participants were then randomly assigned to either the customization or control condition.

In the customization condition, participants were prompted to select from a range of parameters they felt best represented anxiety within themselves (see Figure 2). Specifically, participants were presented with nine statements about the creature, including “If my anxiety were a creature it would live in a desert/swamp/cave,” and “If my anxiety were a creature it would be an omnivore/herbivore/carnivore.” The statements were selectable within Qualtrics via a series of customized radio buttons, each corresponding to the aforementioned statements. After selecting the items which best represented anxiety within themselves, a screen instructed participants to wait for the system to generate a 3D creature representative of their anxiety (see Figure 3). A single, randomized creature was generated prior to the experiment using the custom creature creator within the video game SPORE and exported as a 3D model using Adobe Photoshop. This ensured that all participants were shown the same creature regardless of their chosen customization parameters. In the control condition, these questions were bypassed, and participants were presented with the same creature along with a prompt stating that the creature was generated by the system to represent anxiety within them. Upon exposure to the creature, both groups were then asked to examine the creature for 30 s, after which their self-reported anxiety levels were measured again (posttest scores). Lastly, participants completed a thought-listing exercise and finished the remainder of the survey.


[image: image]

FIGURE 2. Avatar customization interface in studies 1 and 2.
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FIGURE 3. Visualization of the avatar destruction animation sequence used in study 2.




RESULTS


Manipulation Check: Perceived Customization

A one-way ANOVA revealed that the customization manipulation was successful, such that there were significant differences in perceived customization between the customization group (M = 4.71, SD = 1.44) and the control group (M = 2.8, SD = 1.6), F(1,87) = 35.26, p < 0.0001. Correlations among all of the variables are shown in Table 1. Mean scores and standard deviations of relevant variables are shown in Table 2.


TABLE 1. Pearson correlation matrix for all dependent variables in Study 1.
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TABLE 2. Study 1 mean scores and standard deviations across experimental conditions.
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Dependent Variables


Anxiety

A repeated-measures analysis of variance (rANOVA) was run with customization as an independent factor, and STAI at pretest and posttest as the dependent within-subjects factor. Results showed no differences in anxiety at pretest between groups [F(1,88) = 0.302, p > 0.05, [image: image] = 0.003]. However, there was a significant interaction between customization and anxiety change from pretest to posttest [F(1,88) = 13.15, p < 0.001, [image: image] = 0.13]. That is, there was a significant increase in anxiety from pretest (M = 18.51, SD = 7.37) to posttest (M = 20.06, SD = 7.29) among those in the control condition (Mdifference = −1.55, p = 0.01; 95% CI [−2.8, −0.31], [image: image] = 0.06), supporting the efficacy of the anxiety manipulation. Conversely, anxiety from pretest (M = 19.35, SD = 7.19) to posttest (M = 17.68, SD = 7.32) significantly decreased for those in the customization condition (Mdifference = 1.66, p < 0.01; (95% CI [0.418, 2.92]), [image: image] = 0.07). Thus, H1 was supported.



Wishful Identification

A one-way ANOVA revealed that customization significantly influenced wishful identification with the avatar such that customized avatars were more wishfully identified with (M = 2.85, SD = 1.79) compared to those in the control group (M = 2.12, SD = 1.36), t(88) = −2.19, p < 0.05, [image: image] = 0.05.



Similarity Identification

A one-way ANOVA revealed that customization led to significantly greater levels of similarity identification with the avatar (M = 3.73, SD = 1.55) compared to the control group (M = 2.5, SD = 1.42), t(88) = −3.91, p < 0.001, [image: image] = 0.14. Thus, customization led to greater levels of self-avatar congruence, supporting H2.



Attitudes

A one-way ANOVA revealed no significant differences in attitudes toward the avatars between participants in the customization (M = 3.74, SD = 1.71) and control group (M = 3.26, SD = 1.67) t(88) = −1.35, p > 0.05, [image: image] = 0.02.



User Control

A one-way ANOVA revealed that avatar customization did not lead to significantly greater levels of user control (M = 4.95, SD = 1.37) compared to the control condition (M = 4.76, SD = 1.59) t(88) = −0.6, p > 0.05, [image: image] = 0.004. Correlations among all of the variables are shown in Table 1.



Serial Mediation

To test the hypothesis that customization of an anxiety avatar can reduce anxiety through similarity identification and attitudes (H3), a bootstrapped (5,000 resamples) serial mediation analysis (Hayes, 2015, p. 10) was conducted. The PROCESS macro (Model 6; Hayes, 2012) was used to determine whether customization predicted similarity identification, and whether similarity identification influenced attitudes toward the creature, which subsequently influenced participants’ anxiety at posttest.

The mediation model (Figure 4) established customization as a significant predictor of similarity identification with the avatar (b = 1.15, p < 0.01; 95% CI [0.51, 1.8]). Similarity identification subsequently predicted attitudes toward the avatar (b = 0.62, p < 0.01; 95% CI [0.41, 0.83]). Lastly, attitudes were significantly inversely related to state anxiety at posttest (b = −0.94, p < 0.05; 95% CI [−1.8, −0.09]). The model demonstrated significant indirect effects of customization on anxiety through similarity identification and attitudes, resulting in decreased anxiety (b = −0.68, bootstrapped SE = 0.32; 95% CI [−1.62, −0.21]). However, the inclusion of mediators increased the predictive utility of customization on anxiety at posttest, leading to anxiety reduction (b = −3.61, p < 0.01; 95% CI [−5.45, −1.77]), larger than the total direct effect (b = −2.89, p < 0.01; 95% CI [−4.48, −1.3]). A discussion on the nature of this effect is addressed in the general discussion section.


[image: image]

FIGURE 4. Study 1 coefficients for serial mediation analysis of avatar customization on anxiety through proposed mediators. Bold paths are statistically significant, while dashed paths are non-significant. Standard error terms are shown in parentheses. Grey line denotes the effect of avatar customization on anxiety when mediators are included in the model. *p < 0.05, **p < 0.01, ***p < 0.001.




DISCUSSION: STUDY 1

Study 1 tested the assumption that customization of an anxiety avatar would reduce anxiety through increased similarity identification (discrepancy reduction) and attitudes. The results support the proposed relationship between customization and similarity identification. Mere affordance of customization increased perceived congruence between the user’s self-concept (i.e., the anxious self) and the customized avatar representing that self-concept. Moreover, this discrepancy reduction led to favorable evaluation of the avatar despite representing an undesirable aspect of the user (Figure 4), ultimately reducing anxiety at posttest.

The theoretical rationale behind this finding is rooted in the need for consistency between and among our self-schemas, a proposition that Study 1 extends to undesirable self-concepts. However, there are two important caveats that must be considered when examining congruity with the anxious self, and perhaps other undesirable self-concepts. First, studies examining congruence between and among self-concepts acknowledge that such concepts are largely positive (Aaker, 1999). This is not the case with the anxious self, a schema comprised of wholly undesirable traits. Second, a primary motivation behind achieving “self-congruity” is to aid in self-presentation. While participants ultimately created a representation of the anxious self, the avatar was not used in a social context. Thus, while self-consistency may explain the emotional benefits of customizing an anxiety avatar, further research is needed to understand what makes congruence with undesirable self-concepts, as opposed to desirable ones, theoretically different. Overall, these findings suggest that customization of the anxious self can elicit positive affect via discrepancy reduction.



STUDY 2


Method

Where Study 1 argued that customization of the anxious self would elicit positive affect via discrepancy reduction, Study 2 posits that discrepancy enlargement, by way of destroying the avatar, may also reduce anxiety (Figure 1). To explore this alternative mechanism, a 2 (customization: yes, no) × 2 (destruction: yes, no) between-subjects (N = 122) experimental design was employed using Amazon MTurk. Participants were instructed to destroy an avatar representing anxiety within themselves after its creation (see Figure 5). The same variables from Study 1 were examined. There was a total of 65 male and 57 female participants ranging from 21 and 70 years old (M = 33.8, SD = 9.5).


[image: image]

FIGURE 5. Visualization of the experimental procedures for study 2.


Study 2 employed the same experimental design as Study 1, with one exception: after participants were shown the anxiety avatar (customized or non-customized), participants in the destruction condition were instructed to initiate an animation which depicted the avatar being destroyed in a disintegration animation. The 15-s animation was created using Adobe Premiere Pro and Adobe After Effects and was embedded within the survey. Participants in the non-destruction condition also watched an animation, though it instead showed the creature in an idle pose. After exposure, self-assessed anxiety was measured (posttest), followed by a thought-listing exercise, and the remaining dependent measures.



RESULTS


Manipulation Check: Perceived Customization

Mean scores and standard deviations of relevant variables are shown in Table 3. All Cronbach alpha scores were within the accepted range. The manipulation check of customization proved successful such that participants in the customization condition perceived a greater level of customization (M = 4.37, SD = 1.81) compared to those who did not (M = 3.63, SD = 1.93) [F(1,118) = 4.61, p < 0.05, [image: image] = 0.038].


TABLE 3. Study 2 mean scores and standard deviations across experimental conditions.
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Dependent Variables


Anxiety

As predicted, a two-way repeated measures analysis of variance (rANOVA) running avatar customization and avatar destruction as independent factors revealed a significant decrease in anxiety from pretest to posttest among those who destroyed a customized anxiety avatar [F(1,118) = 12.94, p < 0.0001, [image: image] = 0.10]. Thus, H4 was supported. Similarly, while not predicted, destruction significantly reduced anxiety from pretest to posttest among participants who did not customize the avatar [F(1,118) = 5.03, p < 0.05, [image: image] = 0.04].



Wishful Identification

With regards to H5, there was a significant main effect of avatar destruction on wishful identification [F(1,118) = 5.82, p = 0.01, [image: image] = 0.04]. Furthermore, pairwise comparisons revealed destruction of a customized avatar elicited significantly less wishful identification (M = 1.83, SD = 1.2) compared to the non-destruction group (M = 3.22, SD = 1.89) [F(1,118) = 9.05, p < 0.01, [image: image] = 0.07]. Thus, H5 was supported.



Serial Mediation

To test whether destruction of a customized avatar reduced anxiety through wishful identification, a bootstrapped (5,000 resamples) serial mediation analysis was conducted using the PROCESS macro (Model 6; Hayes, 2012). This model was chosen to examine the direct and indirect effects of the proposed variables, and spotlighted participants in the customization conditions (N = 62). Avatar destruction served as the independent variable, with wishful identification and attitudes included as mediators, and posttest anxiety as the dependent variable.

The results of the bootstrapped serial mediation analysis revealed that wishful identification and attitudes mediated the relationship between avatar destruction and anxiety. The indirect effects of avatar destruction through solely wishful identification (Ind1) resulted in positive affect (decreased anxiety) (b = −3.39, boostrapped SE = 1.3; 95% CI [−6.64, −1.35]), in support of H6a. Conversely, the indirect effects through wishful identification and attitudes (Ind2) resulted in negative affect (increased anxiety) (b = 1.4, bootsrapped SE = 0.75; 95% CI [0.31, 3.55]), in support of H6b. Inclusion of wishful identification and attitudes into the model rendered the direct effect of destruction on anxiety non-significant (b = −1.17, p > 0.05, 95% CI [−4.59, 2.24]), indicative of mediation. Furthermore, this indirect effect of destruction on anxiety through wishful identification was significantly different than zero, as shown by the significant Sobel test statistic (z = −2.22, p < 0.05), supporting the proposed discrepancy-enlargement mechanism.



DISCUSSION: STUDY 2

Study 2 extended beyond mere customization, exploring how destruction of an anxiety avatar can reduce anxiety via discrepancy enlargement. The results show that the destruction of an anxiety avatar reduces user-avatar identification, subsequently reducing state anxiety. Destruction also significantly influenced appraisal of the avatar through reduction of wishful identification, indicative of discrepancy enlargement. In sum, customization aided in discrepancy reduction, while subsequent destruction initiated a discrepancy-enlargement loop, distancing the user from the undesirable self-representation, eliciting positive affect via this detachment (see Figure 6).


[image: image]

FIGURE 6. Path coefficients for serial mediation analysis of avatar destruction on anxiety through wishful identification and attitudes. Bold paths are statistically significant, while dashed paths are non-significant. Standard errors are shown in parentheses. Grey line denotes the effect of avatar destruction on anxiety when mediators are omitted from the model. *p < 0.05, **p < 0.01, ***p < 0.001.




GENERAL DISCUSSION

At the crux of both studies is the notion that content which is tailored to reflect some aspect of the self can influence psychological well-being. Results across both experiments found that exposure to avatars customized to represent the user’s conceptualization of their anxiety translated into a significant reduction in state anxiety. By increasing similarity identification (Study 1: discrepancy reduction) or decreasing wishful identification with the avatar (Study 2: discrepancy enlargement), customized anxiety avatars proved to significantly influence psychological well-being via self-regulation. In sum, satisfying the drive for self-regulation by tailoring an avatar to match a particular aspect of the self contributes to psychological well-being even when the self-concept in question is wholly undesirable.


Anxiety Begets Anxiety

As it stands, the findings contest a long-held belief in anxiety research: anxiety begets anxiety (see Corr, 2011). The adage proposes a cycle wherein exposure to anxiety-related stimuli triggers anxiety thoughts, which exacerbate anxious feelings. However, if this were the case, viewing an avatar representing the user’s anxiety would only serve to intensify anxiety, though this was not the case when the avatars were customized in Study 1. Indeed, after the anxiety induction exercise, participants in the control conditions experienced an increase in anxiety when presented with the non-customized anxiety avatar. Yet, participants who customized the anxiety avatar experienced a reduction in anxiety despite the avatar being considered a more accurate representation of their negative emotional state; a visual which would, in theory, propagate anxious feelings.

The proposed mechanism driving this effect is the ability for customization to reduce discrepancies between the user and a self-relevant object (avatar). However, an alternative explanation may also be explained by the fact that customization is inherently an enjoyable experience (Schnurr and Scholl-Grissemann, 2015). That is, the mere process of creation may have afforded sufficient positive affect to counteract any anxiety thoughts. In theory, Study 2 should have replicated these results, yet our results found the reverse to be true: those who customized, but did not destroy, their anxiety avatar experienced an increase in anxiety. A potential explanation may be rooted in subtle differences in the presentation of the customized avatars across both studies. Whereas Study 1 presented the avatars as static, 3D models, Study 2 presented the avatars in an animated 15-s video clip with sound effects (see Figure 3). Considering that dynamic (animated) visuals yield stronger influences over human emotions and psychological involvement (e.g., Wu et al., 2014), it may be that exposure to a dynamic anxiety avatar influenced emotional responses in ways that offset the benefits accrued through discrepancy reduction. Future investigations should explore these possibilities (i.e., mere customization, dynamic animation) to determine whether self-regulation is indeed the primary mechanism driving anxiety reduction.



Expanding the Scope of Customization

The results also expand the scope of customization research, which has almost exclusively focused on matching content, whether avatars or clothes, to desirable aspects of our identity (e.g., Kaiser et al., 2017; Mancini et al., 2019). Within this contemporary customization paradigm, individuals are presumed to customize avatars to match their idealized selves, or tailor clothes to exhibit desirable personality traits (e.g., adventurous). Indeed, a survey of MMORPG gamers and their avatars uncovered four primary avatar types, or discrepancy profiles, of which three involved avatars created to convey idealized and desirable features different than the user’s offline self (Mancini and Sibilla, 2017).

While it may not be intuitive to allow users to customize content to reflect unappealing facets of their identity, such as the anxious self, it is evident that there are implications associated with doing so. Indeed, from a phenomenological perspective, demonstrating the positive effects of matching content to undesirable self-concepts bolsters SDT’s central argument, showing that self-regulation also applies to aspects of our identity that are not housed within the three main selves. Under what other circumstances this form customization can render psychological benefits remains to be explored, however.

Given the ubiquity of customization among online retailers, matching content to undesirable aspects of the self may indeed be applicable, and appropriate, in industries such as fashion. Consider the Saks Fifth Avenue’s “The Future Is Stigma Free” clothing line, which promotes shirts designed to reduce discrimination surrounding mental health illness. Though the shirts feature the titular phrase, they do not specifically mention or depict stigmatized aspects of the self, such as depression or anxiety. In this case, allowing users to customize the shirts to depict their mental illness, whether through color or imagery modification, can lead to several benefits. This form of customization would theoretically contribute to favorable evaluations of the product (Franke et al., 2010). Additionally, given the results, customization of such an “anxiety shirt” would also contribute to an improved emotional state, despite representing the illness in question.



Destruction as Self-Distancing

Having established the theoretical and phenomenological value of customizing an avatar representing the anxious self, Study 2 expands our understanding of how customization’s impact on psychological well-being can be enhanced through subsequent interactions with the avatar. Results from our follow-up study found interactions that increase, rather than decrease, user-avatar discrepancies can also reduce anxiety. Destruction, an act shown to reverse any favorable effects garnered by creating an object (Norton et al., 2012), was used as this distancing interaction. Destroying a customized anxiety avatar significantly reduced anxiety, presumably by psychologically distancing the user from the source of distress. This provides further empirical support for self-regulation strategies, and novel insight into the psychological effects of destruction. Additionally, it raises questions about how user control can be conceptualized in VEs. Because destruction did not lead to a significantly higher sense of user control, it remains to be seen whether other forms of control, such as controlling the size or movement of the avatar, could facilitate anxiety reduction without discrepancy-enlargement. Future research should explore the various manifestations of user control as it pertains to the user-avatar dynamic, and its influence on psychological well-being.

Through a developmental prism, the findings reinforce the notion that customization of a self-relevant avatar can clarify or modify one’s self-concept(s), in turn shaping one’s identity (Schlenker, 1985, p. 66). Combined with the understanding that our identities are inextricably linked to our psychological well-being, it is reasonable to propose avatar customization as a promising anxiety management strategy within digital games and e-mental health. Hypothetically, regular interactions with a customized anxiety avatar may be beneficial if they reinforce discrepancy-enlargement loops, facilitating continual anxiety reduction. However, several aspects of this form of self-regulation remain unclear. As previously alluded to, while this study explored destruction as a distancing mechanic, there are other forms of interactions which may have a different self-regulating effect. For example, distance may be operationalized as the degree of a power disparity between the user and the anxiety avatar. Considering that psychological research has established an association between a sense of power and height (Duguid and Goncalo, 2012), manipulating the avatar be smaller than the user may facilitate a similar distancing mechanism, or a shift in the power dynamic. This action would also presumably increase the user’s sense of control, which would contribute to anxiety reduction. Regardless of the nature of the interaction, it is unclear what affective outcomes arise as a result of extended exposure to, or interaction with, an anxiety avatar.



LIMITATIONS AND FUTURE RESEARCH

Worth noting are issues related to the efficacy of the experimental manipulation given individual differences related to anxiety and depression. According to Dobson (1986), self-schema theory argues that people with depression, for example, generalize and interpret their undesirable self-concept differently from non-depressives (p. 191). MacLeod and Mathews (1988) also acknowledged parsing between state and trait anxiety as being problematic. Their study found that, among those with high trait anxiety, exposure to threat cues focused attention to the stimulus, whereas increased state anxiety led to avoidance among those with low trait anxiety. Furthermore, studies have also shown that trait anxiety is associated with selective processing, which is elicited by state anxiety (Williams et al., 1988). Lastly, the studies could be strengthened by exploring the role of trait anxiety in shaping affective outcomes associated with customizing (and destroying) an anxiety avatar.

Another important note relates to the indirect effects found in Study 1. While significant, similarity identification and attitudes did not fully mediate the direct effect of customization on anxiety at posttest. These findings signal an absence of full mediation and expose a significant suppressor effect. Put differently, inclusion of similarity identification and attitudes enhanced the predictive capability of the independent variable (customization). While this finding diminishes the predictive power of the proposed discrepancy-reduction mechanism at-play, it does raise important questions regarding individual differences (e.g., locus of control), and what other mediating psychological variables pertinent to anxiety research (e.g., self-efficacy) may need to be accounted for.

One explanation may relate to participants’ locus of control, or beliefs about the degree to which one’s control of outcomes result from internal or external factors (Rotter, 1966). Individual differences in locus of control can influence affective and behavioral outcomes (see Deci and Ryan, 2000). Considering the avatar was not customized in real-time (i.e., users did not actively change the morphology of the 3D model through their mouse inputs), individual differences in locus of control may have influenced outcomes. Participants with internal loci of control may have felt they exerted insufficient influence over the avatar’s appearance, reacting negatively upon its presentation, whereas those with external loci of control might have attributed discrepancies to the customization interface itself. While locus of control is conceptualized as a trait variable, technological affordances can shift perceived locus of control (Ahn et al., 2014) in the short term, eliciting downstream effects. As noted earlier, Marathe and Sundar (2011) acknowledge that customizable interfaces “place the locus of control within the user” (p. 732). Thus, different measures of “user control” (e.g., Waddell et al., 2015) may benefit future studies.

Lastly, there are two important caveats regarding the avatar customization interface employed in this study which limit the ecological validity of the results. First, the customization manipulation employed in the studies were rudimentary and not comparable to character creation interfaces common in modern video games. Whereas modern games allow a greater bandwidth of editable physical features on an avatar, the current investigation used text-based radio buttons to provide the user with control over limited physical parameters on their avatar. For example, users could express their desired tail length but not the specific color or skin texture. Despite the limited malleability of the avatar, the manipulation of customization abides by the fundamental principle of customization: a particular output can be altered so as to match desired attributes dictated by the user’s inputs. Second, users did not control the avatar in a gaming context at any point. This is particularly important considering that avatars are typically under the “player’s control” (Kromand, 2007). Despite the anxiety avatars existing in isolation outside of the direct influence of the user upon their creation, the study did successfully create the illusion of customization, and thereby fostered the necessary conditions to connect users to their graphical representation (i.e., increased identification) despite not using the avatar in a game scenario. Indeed, our results suggest that avatar creation alone may yield meaningful outcomes for users.



CONCLUSION

The proposition that increasing similarity identification can function as discrepancy reduction (Study 1), and reduction in wishful identification can function as discrepancy enlargement (Study 2), was largely supported across two experiments. Through a simple customization interface, participants were able to imbue avatars with salient characteristics indicative of their unique conceptualization of anxiety within themselves. As a result, users achieved congruence with the anthropomorphized depiction of the anxious self. That is, how they perceived anxiety within themselves, and how it was represented, became more aligned. In our sample, this elicited positive affect (reduced anxiety) via improved appraisal of the avatar. Similarly, decreasing identification with the avatar, through destruction, reduced anxiety as well. While customization is “self-as-source,” it is our hope that our findings direct attention toward other aspects of the self, and the psychological implications of doing so. From an applied perspective, there are multiple avenues through which to apply this knowledge. Consider modern digital games; seldom are players afforded the opportunity to customize in-game enemy characters. Given the potential benefits of creating and destroying anxiety avatars, game designers may consider implementing such mechanisms to allow players to destroy self-relevant characters in ways that contribute to their well-being.

Interactions with, and as, an anxiety avatar may be also be augmented by the unique affordances of emerging media platforms, such as augmented reality (AR) and virtual reality (VR). Both AR and VR allow the user to modify their appearance (self-representation) by overlaying virtual content over their body or by granting them control over a virtual avatar in a VE accessed via a head-mounted display, respectively (see Bailenson, 2018). In the latter case, users are afforded the capacity for “avatar embodiment,” which describes the way in which VR systems swap (part of) a user’s body with a virtual proxy (e.g., Spanlang et al., 2014). This illusion of inhabiting another virtual body is also referred to as “body transfer” (Bailey et al., 2016) or a “body ownership illusion” (Slater, 2009) and has been shown to have wide-ranging effects. For example, characteristics of an avatar embodied by a user have been shown to influence motivation (Hudson and Hurter, 2016), cognitive task performance (Chang et al., 2019), and, more pertinent to this investigation, anxiety and fear (Ferrer-Garcia et al., 2017). Acknowledging the influence of avatar embodiment through XR platforms, future work should investigate the implications of creating and embodying anxiety avatars, either through AR filters akin to what is found on apps like Snapchat, or through avatar embodiment in VR. For example, the recent game Hellblade: Senua’s Sacrifice leverages VR to allow users to embody a character suffering from mental illness. The implications of such embodied experiences are largely unknown, though such trends underscore the relationship between avatar design and mental health in video games.

In sum, there are clear theoretical and practical implications associated with customizing virtual avatars representing one’s anxiety, and the effects are only beginning to be understood. Yet, it is evident that avatar-based e-health solutions warrant further attention, and placement alongside recent HCI developments for health and wellbeing as noted by Blandford (2019).
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In the next section you will be presented with various questions related to your thoughts and feelings
related to anxiety within you. Your answers will be used by the game developer engine to create a custom
game creature that represents anxiety within you.

O 1 understand and am ready to proceed.

If my anxiety were a creature it would live in a:

O Forest
O cave
O swamp
O Desert
O Lake

If my anxiety were a creature, it would be:

O An omnivore
O An herbivore

O Acarnivore

If my anxiety were a creature, it would be:

O Male
O Female

O Neither

Please rate how you would imagine your anxiety to look like in relation to the following body parts:

(1) Small (7) Large
Eyes @] O O O O O O
Hands/Arms @) O O O O @) (@)
Legs/Feet O @) O O O O O
Teeth O O O O @) O O
Body O O O O O O O
Tail O O @] O @) O (@)
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