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Abstract

This experimental study aimed to investigate the effect of having a virtual avatar experience on health outcomes
in the context of body image and weight regulation. Ninety-three U.S. non-clinical participants (51 men and 42
women) were recruited, who were 18 years and older and had no history of chronic health problems or mental
illnesses. Each experiment consisted of the three data collection phases, including the pre-experiment survey, an
experience session of a virtual self-avatar, and the post-experiment survey. For the development of the virtual
avatar protocol, this study employed 3D body scanning to create a participant’s virtual body model based on
accurate anthropometric data, to simulate a virtual avatar closely matched with the participant’s actual physique.
Overall, the data indicated an increase in perceived body image discrepancy and a decrease in body satisfaction
after participating in a virtual avatar session, and those who showed higher body dissatisfaction exhibited a
stronger intention regulated for weight control. Specifically in gender, the statistical results were generally
intensified in the female group, but the male group showed a stronger intention to be involved in exercising after
virtual avatar experience. The insights gained from this study suggested future directions for research and program
development, and urged that practical applications of the virtual avatar approach must be implemented with
caution when it uses clinical samples, because its risk-benefit assessment has not been sufficiently investigated yet.
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Introduction

Body image is a mental image that we hold of our body (Fallon, 1990). Cash (2004) defined it as “the multifaceted
psychological experience of embodiment, especially but not exclusively one’s physical appearance” (p. 1). That is,
body image involves not only one’s physical body size and shape, but also encompasses one's body-related self-
perceptions and self-attitudes such as thoughts, beliefs, feelings, and behaviors. Here, it is worth noting that the
actual self has a basis in one’s self-perceptions on their body, not the individual's objective standing on a given
attribute. Therefore, it is particularly important to be mindful that people often misperceive the shape and size of
their own body (Vartanian, 2012). For example, women and men both tend to overestimate their weight and body
size (Fallon & Rozin, 1985; Olivardia, Pope, Borowiecki, & Cohane, 2004). Specifically, men’s body image concerns
stem from a perceived lack of muscles, while women are concerned about perceived excess weight (Cafri &
Thompson, 2004; Olivardia et al., 2004). Research have shown that when comparing to idealized images of models
in media, women tend to experience a higher level of body dissatisfaction (Richins, 1991), resulting in a “negative
affective state” expressed with negative emotions and an increase in body image anxiety (Anschutz, Engels, &
Becker, 2008; Stice & Shaw, 1994) Likewise, researchers (Jarry & Kossert, 2007) found that being exposed to the
thin ideal female body that is portrayed in media engendered healthy women with lower self-esteem.
Furthermore, modern society tends to stigmatize people who do not meet the thin ideal, making them internalize
the message (Schwartz & Brownell, 2004), and it often forces them to lose weight as a means to redefine their
negative social and personal body image to meet the hegemonic standard that is almost unattainable for most



people in contemporary Western culture (Kwan & Graves, 2013). Hence, realizing a gap between their self-image
and their ideal body likely leads people to experience body image discrepancy, its negative affective state on
mental health, and behavioral intention for weight regulation.

Researchers (e.g., Riva, 2002, 2005; Rothbaum et al., 2014) suggested virtual technology as a useful tool in helping
patients gain awareness of their need and take action to improve their health condition with a greater sense of
personal efficacy, in a safe and controllable virtual environment, which otherwise is challenging to practice in real
life. Particularly in the context of body image, Kuo, Lee, and Chiou’s study (2016) experimented with the effect of
viewing a weight-reduced avatar on the participant's impulsive eating behavior, and demonstrated the decrease
in temporal discounting and the increase in healthy dietary choices after viewing the ideal future body. Another
study (Serino et al., 2016) investigated the feasibility of virtual body swapping as an effective tool for modifying the
enduring memory of one’s body image. The study, based on 21 female participants’ experiences of virtual body
swapping, revealed evidence that viewing a virtual body with a skinny belly could update one's stored
representation of the body. Additionally, Manzoni and his colleagues (2016) studied the long-term efficacy of a
virtually enhanced cognitive-behavioral therapy (CBT) with 163 female morbidly obese patients, and they found
the virtual CBT, when it was combined with a standard behavioral inpatient program, was significantly more
effective in improving and maintaining the patients’ weight maintenance at a 1-year follow up, than when only the
inpatient program was implemented. However, still unknown is the mechanism of how psychological states
related to body image and body satisfaction interplay with behavioral outcomes.

While the aforementioned studies employed virtual avatars created using computer-generated imagery (CGl),
recent efforts have made use of three-dimensional (3D) body scanning in developing virtual avatars based on
anthropometric body measurements. For example, Cornelissen, McCarty, Cornelissen, and Tovée (2017) assessed
body size estimation in women with anorexia nervosa (AN), using virtual avatars based on 3D body scan data.
They observed that women with AN who were receiving treatment tended to overestimate their body size in the
experiment, which demonstrated consistency of findings in the studies conducted over the last decades (Cash &
Deagle, 1997; Farrell, Lee, & Shafran, 2005; Gardner & Brown, 2014). On the other hand, another recent study
(Mélbert et al., 2018), adopted 3D body scanning, demonstrated a contradictory result to the previous consensus
in literature about body estimation in patients with AN. Interestingly, the study discovered that women with AN
and the control group without AN both underestimated their body weight. That is, regardless of whether or not
they had AN, all women tended to perceive thinner body avatars as their actual bodies (underestimation).
However, those with AN wanted their desired body to be fatter than their actual body, while the controls showed
the opposite. The authors speculated about the conflicting outcome of their study in that the underestimation
could be explained by the AN patients’ judgements on conceptual representations such as ‘I am thin." However,
these incongruent research findings must be further clarified and validated with additional research.

Given the need in literature, this study investigated how experiencing a virtual self-avatar affects body image
discrepancy (i.e., underestimation or overestimation from the actual body), how it influences body satisfaction,
and further how body image discrepancy and/or body satisfaction leverages a behavioral intention for weight
regulation. It is imperative to research this topic, as an accurate 3D virtual representation of one’s real body may
facilitate a new and powerful experience, beyond traditional mirror body checking or even CGl virtual avatars. To
achieve these research goals, the following hypotheses were formulated:

H1: There is a significant difference in body image discrepancy following a virtual avatar experience.
H2: There is a significant difference in body dissatisfaction following a virtual avatar experience.

H3: Body image discrepancy influenced by a virtual body experience is strongly related to behavioral
intention for weight regulation.

H4: Body satisfaction influenced by a virtual avatar experience is strongly related to behavioral intention for
weight regulation.

Additionally, we adopted gender as a particular predictor variable to gauge the roles of the potential confounding
factor in the effects of virtual avatar experience in people’s body image disparity, body satisfaction, and regulated



intention for weight control. As discussed earlier, the effects of gender on body image and its associated
behavioral parameters are well documented in current literature (e.g.,, Furnham, Badmin, & Sneade, 2002).
However, there is a dearth of information about the influence of the potential confounding factor in the virtual
avatar domain. Considering the emerging stage of this research topic, we further explored the data in light of
gender to gain additional insights.

The subsequent health outcomes (risks vs. benefits) of the proposed virtual avatar approach with human subjects
are unclear. Given the ethical concern, we recruited participants from the non-clinical adult population.
Researchers (Fairburn, Cooper, & Shafran, 2003; Shafran, Lee, Payne, & Fairburn, 2007; Williamson, White, York-
Crowe, & Stewart, 2004) justified the use of non-clinical participants in their studies, in that, regardless of having
body image related complications, overall psychological trends observed in participants were similar, although
presumably the degrees of influence could be intensified when studied with the clinical sample. Moreover, we
considered the use of the non-clinical population to be reasonable, particularly in view of the prevalence of virtual
avatars in the gaming and fashion industries that likely influence people in daily (non-clinical) contexts, thus
offering broader impacts of the outcomes uncovered from this study, beyond clinical settings.

Self-Discrepancy Theory and Body Image

The fundamental premise of this study was based on the Self-Discrepancy Theory (SDT). According to the SDT,
there are three domains of the self, which include the actual, ideal, and ought self. Higgins (1987) explained that
the actual self is one’s representation of attributes that someone (the one or another) believes the one actually
possesses; the ideal self is one’s representation of attributes that someone (the one or another) would ideally like
the one to possess; and the ought self refers to one's representation of attributes that someone (the one or
another) believes the one should or ought to possess (Higgins, 1987, pp. 320-321). Moreover, Higgins introduced
two distinctive standpoints on the self, including one’s own personal standpoint and the standpoint of one’s
significant others (i.e., mother, father, best friend, romantic partner, roommate, teacher). The ideal and actual self-
concept tends to vary by culture (Lynch, Guardia, & Ryan, 2009).

The SDT further suggests that the greater the divergence of attributes between the two self-state representations,
the greater the magnitude of body image disparity, the greater the intensity of emotional discomfort when the
disparity is activated (Higgins, 1987). Additionally, Higgins explained that people try to reach a condition whereby
their self-concept corresponds with their personally relevant self-guides, which direct and motivate people to
reduce the discrepancy from their internalized self-evaluative standards. Previous studies have affirmed that body
image discrepancy is associated with negative body image (Cash & Szymanski, 1995; Dittmar, 2009), body
dissatisfaction (Strauman, Vookles, Berenstein, Chaiken, & Higgins, 1991; Williamson, Gleaves, Watkins, &
Schlundt, 1993), affective emotional states (Barnett, Moore, & Harp, 2017; Bessenoff & Snow, 2006), and
disordered mental health (Higgins, Klein, & Strauman, 1985; Veale, Kinderman, Riley, & Lambrou, 2003). Moreover,
women who have higher body dissatisfaction are more dispositioned to be involved in weight-loss efforts than
their opposite gender counterparts (Bish et al., 2005; Chang & Christakis, 2003). Vartanian (2012), however, argued
that describing such body image discrepancy as ‘body dissatisfaction’ is like skipping a step from the perspective
of the SDT. He elucidated that body image discrepancy is a cognitive process evoked from a perceived discrepancy
between two self-states, and it results in body satisfaction or dissatisfaction. Namely, perceived body image
discrepancy is a realization of a discrepancy between the self-state representations, and body (dis)satisfaction is
an affective state resulted from the realization. However, what is uncertain is what triggers behavioral modification
for healthy weight control, the realization of a discrepancy or evoked emotions from the realization?

Methods

Participants and Procedures

We recruited non-clinical participants who were 18 years and older; both genders; and had no history of chronic
health problems or mental illnesses. We adopted convenient sampling and used multiple recruitment methods,
including sending recruitment emails through the researcher university’s e-blast system, visiting college
classrooms, and posting recruitment flyers to bulletin boards in public areas (e.g., libraries, student center, etc.).
Snowball sampling was also allowed via the participants who already participated in the study and were willing to



ask their peers about the research participation opportunity. Interested individuals were guided to contact the
research lab to schedule their visit. Each experiment consisted of the three phases: a) pre-experiment survey, b)
virtual avatar experience, and c) post-experiment survey. Prior to their study participation, participants were asked
to review the informed consent form and sign it if they agreed to participate in the study. The research procedures
were approved by the institutional review board (IRB) of the participating university.

A sample of 93 participants (N = 93) were recruited for this study. Based on a power analysis using G*Power
3.1.9.2,, the desired sample size was 89, based on the parameters for linear multiple regressions (Effective size f?
=.15; Power (1 - B) = 0.95; Critical t(86) = 1.99; two-tailed). Therefore, the sample size of 93 was appropriate. Of
the study participants, 51 were men (54.8%) and 42 were women (45.2%). The average age of men was 24.94 (SD
=7.82; range 19-58), and that of women was 25.02 (5D = 9.48; range 19-64). 76.3% of the participants (N = 71) were
Caucasians, followed by 6.5% Hispanics (N = 6), 2.2% Asians (N = 2), and 2.2% African Americans (N = 2). The average
height and weight of men were 71.06 inches (5 feet 11.06 inches, 180.49 cm, SD = 2.94) and 179.35 pounds (81.35
kg, SD =29.39), and those of women were 65.38inches (5 feet 5.38 inches, 166.07 cm, SD = 3.46) and 141.27 pounds
(64.79 kg, SD = 33.35). The mean Body Mass Indexes (BMIs) were 24.10 (SD = 6.11) and 24.56 (SD = 3.38) for men
and women respectively, which categorized both BMIs in the normal or healthy status according to the Centers
for Disease Control and Prevention (2017). The study participants represented varying university populations such
as faculty, staff, students, post-docs, and their family and friends who characterized diverse demographic
backgrounds in age, gender, ethnicity, and physical profiles. The demographic and physical profiles of the study
participants are detailed in Table 1.

Table 1. Demographic and Physical Profiles.

Characteristics: M (SD) Male Female Combined
(N =51) (N = 42) (N =93)
Age 24.92 25.02 24.97
(7.86) (9.48) (8.58)
Height (inch) 71.06 65.38 68.49
(2.94) (3.46) (4.25)
Weight (Ibs.) 179.35 141.27 162.38
(29.39) (33.35) (36.41)
BMI (kg/m?) 24.10 24.56 24.30
(6.11) (3.38) (5.00)
BMI category Underweight 7(13.7) 2(4.8) 9(9.7)
(%) Healthy weight 28 (54.9) 24 (57.1) 52 (55.9)
Overweight 16 (31.4) 16 (38.1) 32 (34.4)
Obese 0(0.0) 0(0.0) 0(0.0)
Ethnicity (%) Caucasian 39 (76.5) 32(76.2) 71 (76.3)
Hispanic 3(5.9) 3(7.1) 6 (6.5)
African American 1(2.0) 1(2.4) 2(2.2)
Asian 1(2.0) 1(2.4) 2(2.2)

Pre-experiment survey. The pre-experiment survey was developed based on Stunkard’s Figure Rating Scale
(SFRS) (Stunkard, Sorensen, & Schulsinger, 1983). The gender-specific SFRS featured nine body figures, from 1
(thinnest) to 9 (fattest) and a corresponding scale for each gender group (i.e., the female body scale for women
and the male scale for men). Participants were then asked to choose body figure numbers (1-9) on the SFRS scale
that best represented their actual, ideal, and ought body (pre Part A). The following section (pre Part B) was
adopted and modified from the Body Image Ideals Questionnaire (BIQ) (Cash & Szymanski, 1995), which contained
12 items that measured the attributes of one’s body image ideal. Using the modified BIQ scale, the participants
were guided to compare the selected ideal and ought self-images with their own perception of the actual self-
image, based on the following body characteristics - the height, weight, muscle tone or definition, body
proportions, chest size, and overall physical appearance, on a scale ranging from 0 (“very unlike me”) to 3 (“exactly
as | am"). Some of the questions in the modified BIQ scale included “My ideal height is ...” and “My ought muscle
tone or definition is ... ." In the last section of the pre-experiment survey (pre Part C), the participants were asked
to think of one particular significant other (e.g., mother, father, sister, brother, romantic partner, close friend,
relative, society in general) and complete the same BIQ scale as they did in Part B from the significant other’s
standpoint.



Virtual avatar experience. This study employed a particular virtual technology - 3D body scanning that creates
a virtual body surface model based on accurate anthropometric dimensions of one's body using non-invasive
depth sensors (refer to Figure 1). Upon the completion of the pre-survey, participants were guided to the 3D body
scanning room, where a full-body scanner was located ([TC]?, KX-16). Prior to 3D body scanning, their height and
weight were measured using a stadiometer (Seca®) and digital weight scale (Tanita®, TBF-310GS), and entered
into the 3D scan data file. For body scanning, participants were scanned wearing their own undergarments;
women wore their own bra and underpants, and men wore underpants only. The 3D body scan data was then
converted into a virtual avatar using the virtual body modeling software (ImageTwin™), integral to the operational
system of 3D body scanning. The study participants were allowed to participate in the avatar creation process
when their avatar skin and hairstyle were selected from a set of standard textures to match with their actual body.
The total time for 3D body scanning and avatar creation per participant was appropriately 10-15 minutes including
clothes changing time. After scanning, a researcher showed the participants their 3D surface body model (i.e.,
avatar) on the computer screen, located adjacent to the scanner, and demonstrated the viewing techniques of the
3D surface model (e.g., zoom-in, zoom-out, and rotation) using a mouse. Once a participant became comfortable
with the viewing techniques, the researcher exited the room to allow the participant to freely examine his/her own
virtual avatar in an undisrupted, private setting. When they were done examining their virtual avatar, they exited
the room. The viewing time varied between seconds and minutes.
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Figure 1. Creation of a virtual avatar using 3D body scan data (Left: a raw 3D scan image, Center:
body measurement data, Right: a virtual avatar created based on the measurement data).

Post-experiment survey. After participating in the virtual avatar experience, the participants completed the post-
survey that consisted of the three sub-sections. The first section of the post-survey was similar to that of the pre-
survey, in that, showing the same SFRS figure scale, the participants rated their perception of the actual self after
experiencing their virtual avatar (post Part A), to gauge body image discrepancy pre- vs. post-experiment based
on the ratings of the perceived actual self-images The second section (post Part B) contained 10 five-point scale
items, modified from the Body Satisfaction Scale (BSS) (Garner, Olmstead, & Polivy, 1983). The modified BSS scale
measured the degree of the participants’ satisfaction with their specific body measurement components, including
the height, waist, stomach, thighs, buttocks, hips, legs, body proportion, and overall physical appearance. The last
set of questions contained three five-point scale items that measured the participants' regulated intention toward
weight management, i.e., whether they are willing to put effort into weight loss, physical exercises, and nutritional
diets. The time commitment for the entire experiment, including the two surveys and virtual body checking, was
approximately 45 min - one hour per participant.



Data Analysis

Descriptive and inferential statistics were analyzed using IBM SPSS 24.0. To measure internal consistency of the
survey scales, reliability tests were performed. The alpha coefficients for pre-experiment survey Part B and Part C
were .89 and .94, and those for post-experiment survey Part B and Part C were .87 and .81 respectively. The
reliability of SFRS (pre- and post- Part A) was not calculated because it was a single-item scale per question. The
results of the reliability tests suggested the survey scales used in this study had high internal consistency, which
indicated each scale measured the same construct across the survey items.

Independent samples t-tests and repeated-measures ANOVA, as well as descriptive analyses, were employed to
understand the overall trends of body image and body image discrepancy in the domains and standpoints of the
self. For hypotheses testing, we used within-subjects, paired samples t-tests to compare between the scores of
the actual self-state at the pre- vs. post-experiment; and independent samples tests and one-way ANOVA to
compare mean scores in body image discrepancy and body dissatisfaction by gender. Additionally, we performed
linear regression analyses to predict the strengths of the relationships between the study variables: i.e., between
body image discrepancy (A post SFRS actual self - pre SFRS actual self) and weight regulation intention; and
between body dissatisfaction and weight regulation intention. Specifically the regression analyses were conducted
to infer whether and how the independent variables (body image discrepancy and body dissatisfaction) affect
behavioral intention for weight regulation. All results were interpreted at the 95% confidence interval.

Results

Overall Trends of Perceived Body Image and Body Image Discrepancy

Before testing the hypotheses, we overviewed perceived self-images and gaps between the self-images
experienced by the study participants. The results were organized in the following two perspectives - the self and
the significant others. Viewing the data through the different standpoints particularly helped us gain a
comprehensive understanding of perceived self-images and body image discrepancy based on how the
participants thought of their own body and how they believed their significant others would think of their body.
Although this part of the analyses did not directly contribute to the hypothesis testing, it was important to be
sensible, because one's body image is constructed by their own psychological judgment as well as through social
interactions. Namely, the results of this part described the baseline stance of the participants’ body image and
body image discrepancy before having an experience of their virtual self-avatar.

Through the lens of the self. As Figure 2 illustrates, on the 9-point SFRS scale being 1 (thinnest) to 9 (fattest), the
participants rated their actual self with the highest score (xX'= 4.34, SD = 1.54), followed by the ought self (x=3.73,
SD =1.08) and the ideal self (x= 3.68, SD = 1.02). The result of the mean comparison was significant at the 95%
confidence level (p =.000). To interpret, on the SFRS scale, the participants scored their actual self the fattest and
the ideal self the thinnest (although the difference between the ideal and ought self was marginal). Overall, the
male participants rated their self-images at 4.62 (actual, SD = 1.34), 4.17 (ideal, SD = 0.79), and 4.31 (ought, SD =
0.79), while the female participants rated them at 3.98 (actual, SD = 1.68), 3.05 (ideal, SD = 0.93), and 3.05 (ought,
SD = 0.98). That is, the male participants generally perceived their self-images in all three domains (actual, ideal
and ought) bigger than the female participants, which could be commonly understood, because male bodies are
typically larger than female bodies.

Furthermore, to determine gender differences in body image discrepancy within subjects, repeated-measures
ANOVA was performed. The test results showed a significant gender difference in the self-state scores at p = <.05
(Wilks' Lambda =.729, F(2, 88) = 16.377, p = .000). More specifically, the post-hoc tests for the repeated measures
ANOVA (Figure 2) revealed that the mean intervals (A actual - ideal and A actual - ought) of female participants
was 0.93 (5D = 1.11), which indicated a statistical significance in body image discrepancy at p <.05 (p = .041).
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Figure 2. SFRS figure scores of self-images (actual, ideal, and ought)
compared by gender, based on the participants’ own standpoint.

This result can be inferred that the female participants experienced discrepancy between their self-images,
especially between their actual self and their ideal self and between their actual self and their ought self, to a
statistically meaningful degree. That is, they perceived that their actual body image was noticeably different from
what they believed met the cultural beauty ideal or what they felt they ought to look like. However, the male
participants’ self-images showed no significant discrepancy in any mean intervals, meaning that the SFRS ratings
on their actual, ideal, and ought self image were close enough, so they were within a similar range.
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Figure 3. Comparison of BIQ scores by the self and the self-selected
significant other.

Through the lens of significant others. On the modified BIQ scale (0 = very unlike me, 3 = exactly as | am), the
participants showed the lowest body image discrepancy in their ought height (x = 2.51, SD = 0.69), while they
showed the highest body image discrepancy in their ideal muscle tone or definition (x'= 1.70, SD = 0.65). These
results can be explained that the participants reported, among the scale items listed in Figure 3, their ought height
(that the participant believes he or she should or ought to possess) would be the closest to their actual physical
body, while their ideal muscle tone or definition (that the participant would ideally like to possess) was the furthest
from their perceived actual physical body. The significant other most frequently selected was a romantic partner
(49% men, 42.9% women), followed by mother (11.8% men, 26.2% women) and society in general (11.8% men,
16.7% women). Overall, the participants’ body image perceptions based on their significant other's standpoint
showed a similar trend to the perceptions based on their own standpoint. To compare the mean differences
between the ratings based on their own and their significant other's standpoint, paired samples t-tests were



performed. The results showed strong mean differences in all items at p <.05. This indicates that the participants
believed their significant other possessed more positive approval of their body than they did themselves. However,
no statistically significant gender difference was found in this inquiry. That is, both gender groups showed a similar
trend with respect to this finding.

The Effect of Virtual Avatar Experience

Body image discrepancy (H1). After experiencing their virtual avatar, the participants rated their actual self again
using the same SFRS scale as the one they used for the pre-survey (Figure 4). To evaluate the effect of the virtual
avatar experience on perceived body image, paired samples t-tests were performed between the scores on the
actual self between the pre-avatar experience and post-avatar experience at the 95% confidence level. Data
showed that overall, the scores of the actual self had increased after the virtual avatar experience, as much as
0.51, since the mean at pre-experiment was 4.33 (5D = 1.54) and that at the post experiment was 4.84 (SD = 1.18).
The mean increase was statistically significant (t = 5.987, p = .000). These results signified that after experiencing
their virtual avatar, the participants rated their actual body image larger than they did before the experience,
which supported H1.

Likewise, the statistical trend was valid in each gender group (refer to Figure 4). That is, the actual self-image score
increased as much as 0.32 (SD = 0.78) in the male participants and as much as 0.73 (5D = 0.82) in the female
participants. The differences in the actual self scores measured at pre-experience and post-experience were
statistically significant in both genders (for men, x'=-0.323, t = -2.886, p = .006); for women, X' = -0.738, t = -5.828,
p = .000). Further, the discrepancy in the actual self-image scores, pre- vs. post-virtual avatar experience, was
compared by gender. The result of an independent-samples t-test showed a strong gender difference (t = -2.466.
df = 88, p = .016). To explain, the female participants perceived their body significantly larger after having an
experience of their virtual avatar, than the male participants did.
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Figure 4. Differences in body image discrepancy pre- vs. post-experiment.

Body dissatisfaction (H2). The BSS scale items were designed to measure comparative evaluations of body
satisfaction, in relation to the participants’ presupposition of their body before the virtual avatar experience. Given,
the mean scores of the BSS, ranging 2.65 - 3.27 (out of 5), exhibited that the participants had moderately negative
body satisfaction after participating in a virtual avatar experience (Table 2). Overall, the participants showed
negative evaluations on their height, buttocks, and hips after viewing their virtual avatar. The result leads us to
interpret that the participants became more negative about their body, especially on their height, buttocks and
hips after having the experience of their virtual avatar, which supported H2.

Significant gender difference was found in all 10 BSS items measured. That is, the results of independent-samples
t-tests showed that after viewing their virtual avatar, the female participants became significantly more dissatisfied
with their body than the male participants did. In other words, after virtual avatar experience, the female
participants thought their height looked shorter than they thought; their body in seven different areas (i.e., weight,
waist, stomach, thighs, buttocks, hips and legs) looked bigger than they thought; their body proportions and
overall physical appearance looked worse than they thought, compared to the male participants, at p <.05 (Table



2). The results from the body dissatisfaction evaluation showed a strong gender effect on body image discrepancy
post virtual experiment.

Table 2. Body Dissatisfaction Scores After Virtual Avatar Experience.

BSS Scale Item Overall Men Women t Sig.
(SD) (SD) (SD) (2-tailed)

| became more satisfied with my body+ 3.27 (.91) 2.94(.90) 3.67(.75) -4.147 .000**
My height looks shorter than | thought 2.65(1.06) 2.37(77) 2.98(1.26) -2.837 .006**
My waist looks bigger than | thought 3.14(1.12)  2.61(.96) 3.79(95) -5.911 .000**
My stomach looks bigger than | thought 3.18(1.06) 2.69(.95) 3.79(87) -5.772 .000**
My thighs look larger than | thought 3.14(1.19) 2.88(1.19) 3.45(1.13) -2.346 .021*
My buttocks look bigger than | thought 2.73(1.14) 2.41(1.04) 3.12(1.15) -3.105 .003**
My hips look bigger than | thought 2.83(1.11) 2.43(.92) 3.31(1.14) -4.114 .000**
My legs look bigger than | thought 3.01(1.22) 2.73(1.15) 3.36(1.23) -2.558 .012*
My body proportions look better than | thought+ 3.065(.95) 2.73(.83) 3.48(.94) -4.089 .000**
My overall physical appearance look better than | thoughty 3.13(95) 2.75(87) 3.60(.83) -4.798 .000**

Note: T reversed items; ** p <.01, * p <.05.

Figure 5 visually summarizes the relationships between the overall trend and each of the gender data. With the
line graph indicating the overall trend of the gender-combined data, it illustrates that all bars showing the female
data are positioned above the line graph, while those showing the male data are below the overall line. This visual
representation indicates that the female participants experienced higher body dissatisfaction with all body parts
measured than the combined average, as well as the male participants’ scores, after examining their virtual avatar.
That is, the female participants’ body satisfaction was negatively affected by having the experience of virtual avatar
viewing, but the male participants showed neutral or moderately positive evaluations on their body after the
experience.

BSS Score

e Men  mmmm Women e Qverall

Figure 5. Gender comparison of body dissatisfaction scores
after virtual avatar experience.

Weight regulation intention (H3 and H4). In order to understand the causal relationships of how the regulated
behavioral intention is related with body image discrepancy and body dissatisfaction experienced by the
participants after viewing their virtual avatar. We used regression analyses to determine the relationships between
each of the independent variables, either body image discrepancy or body dissatisfaction, and the regulated
intension for weight-related behavioral changes after virtual avatar experience.

Because body image discrepancy was presented in a single dataset, univariate regression analyses were
performed defining body image discrepancy as an independent variable and each of the 3-item scale measures
for regulated intentions (to lose weight, exercise, and do a nutritional diet) as a dependent variable. The results of
the univariate regression analyses indicated that there was no significant relationship between the degree of body



image discrepancy and weight regulation intention (p = .554, .518, and .748; the intention to lose weight, to
exercise, and to do a nutritional diet respectively). These findings signified that no causal relationship was
predicted with weight regulation intention even when a strong body image discrepancy was perceived after virtual
avatar experience. Therefore, H3 was rejected. The regression results were consistent with gender at the 95%
confidence interval.

On the other hand, the body satisfaction scale that we used in this study contained 12-items. Thus, multivariate
regression analyses were performed to understand the causal effect of body dissatisfaction with regulated
intention for weight-related behavioral changes. The result showed a strong linear relationship of body
dissatisfaction with regulated intention for weight loss (R? = .252, F = 3.114, df = 9, p = .003). That is, the extent to
which the participants indicated dissatisfaction with their body after the virtual avatar experience predicted their
regulated intention to lose weight. However, the analyses did not notice significant relationships between body
dissatisfaction and the other two intentions for weight-related behaviors, including the intention to exercise
(p = .187) or the intention to have a nutritional diet (p = .375). Therefore, H4 was partially supported.

Additionally, we ran multivariate regression analysis in each sub group. As for gender, the same trend was not
found. To explain, in the gender-split data, no significance was observed in the regulated intention for weight loss
between the male and female participants (p =.141, .267 respectively). That is, overall body dissatisfaction strongly
predicted regulated intention to lose weight, but the result was consistent across the gender groups. Interestingly
the male participants, however, showed a strong intention to be involved in exercising (p = .004), but it was not
observed in the female data (p = .289). Both the male and the female groups did not show a strong relationship
between body dissatisfaction and intention for a nutritional diet (for males, p = .227; for females, p = .071).
Although the significance was lower than .05, the data hinted that women might be more motivated to be on a
nutritional diet than men after seeing their own avatar. However, the data of this study did not prove that, which
suggests a further investigation with a larger sample.

Discussion

The findings of this study uncovered the effect of virtual avatar experience on body image discrepancy, body
satisfaction, and weight regulation intention. Overall, data indicated an increase in body image discrepancy and a
decrease in body satisfaction, after participating in a virtual avatar session, and those who showed higher body
dissatisfaction exhibited a higher intention to be involved in behavioral change for healthy body weight. However,
the increased body image discrepancy itself did not trigger a regulated intention for weight loss after virtual avatar
experience.

Specifically in gender, this study demonstrated interesting differences between men and women in the explained
variables. First, there was a strong gender difference in body image discrepancy and perceived body
dissatisfaction, after experiencing their own virtual avatar. That is, after the virtual avatar experience, the female
participants rated their body significantly larger and displayed much higher dissatisfaction with their body than
the male participants did. In other words, the experience of virtual body experience negatively affected the female
participants’ body size perception and the emotional state about their body (i.e., body dissatisfaction) much
stronger in women than in men.

Another key finding of this study was that the gender effect of virtual avatar experience on weight regulation
intention was also valid through body dissatisfaction, but not through body image discrepancy. This trend was
consistent with the gender-combined data described earlier. Both male and female participants showed intentions
to lose weight after having a virtual avatar experience. The finding explained that the study participants’ motivation
toward healthy weight management was activated by dissatisfied perception of their body image, but it was not
necessarily different by gender. Namely, when the participants, regardless of gender, experienced their body
dissatisfaction altered in the negative direction after viewing their virtual avatar, they indicated their strong
willingness to change their behavior toward healthy weight management. On the other hand, it was interesting
that the male group exhibited a stronger intention to be involved in exercise than the female group, while the
female group showed a relative preference to participate in a nutritional diet, compared to the male group.
However, the relationship on a diet was not yet confirmed by statistical significance.



From the theoretical perspective, the findings supported Higgins' (1987) argument in the SDT that people are
regulated to reduce the self-discrepancy that causes emotional discomfort from their internalized self-evaluative
standards. In this particular study, the self-discrepancy was measured by the difference between the perceived
actual body sizes before and after viewing one's own virtual avatar. Higgins, Bond, Klein, and Strauman (1986)
determined that when an individual experiences high discrepancy in their value, the person tends to become
emotionally vulnerable. Body dissatisfaction is negative perceptions and feelings that a person possesses about
their body (McGuinness & Taylor, 2016), and various factors contribute to the adverse emotions about the body
including body shape, appearance, attitudes toward weight gain, and cultural beauty ideal (Slade, 1994; Slevic &
Tiggemann, 2011). Namely, in this study, the emotions evoked from having an experience of a virtual avatar were
expressed in the form of body dissatisfaction. Further, the regulated intention for weight control predicted
behavioral change to mediate negative feelings about the body by closing the discrepancy between their physical
body and the sociocultural standards. Therefore, our findings validated the principles of the SDT, and added
further insights to the theoretical framework with empirical data in the context of body image and virtual
technology.

We may also look at the study findings from a motivational regulation angle. In this study, the participants were
offered a private avatar experience session, in which they could control their viewing pace and mode (e.g., zoom-
in and out, rotation, etc.). Another advantage of the virtual procedure was to avoid the need for personal
interactions with clinicians, counselors, or other personnel in which an individual patient is often placed at
healthcare services. Hence, the private setting was not only intended to facilitate a more self-controlled viewing
environment, but also catalyze the internalization process by eliminating interpersonal interactions with
healthcare personnel who often serve as an external driver for the patient’s regulation of health behavior change
(i.e., extrinsic motivation) (Park, 2016). We recognize that the sociocultural standards of the body ideal is deeply
embedded in contemporary Western society; therefore, it makes literally impossible for an individual in western
culture to experience a complete sense of intrinsic motivation for behavioral change, when it comes down to body
image. In other words, the motivational regulation for health-related behavior that we found in this study could
not be the outcome of an intrinsically internalized motivation, because it is inevitable that the evoked emotions
and regulated behavioral intention from body dissatisfaction are influenced by the cultural norms and standards
of society that we live in.

According to the Organismic Integration Theory (OIT), a sub-theory of self-determination, people’s motivation can
be measured by the degree to which an activity or behavior is self-determined (Ryan & Deci, 2002). Largely, the
locus of causality of the behavior can be categorized between extrinsic and intrinsic motivation. More specifically,
within extrinsic motivation, there are distinctive forms of instrumentality on a spectrum of motivational states
from not-self determined (external regulation) to partially self-determined (introjected, identified, and integrated
regulation) to self-determined (intrinsic regulation). The completely self-determined motivation, also known as
intrinsic motivation, is the purest form of motivation and the behavior is in line with an individual's self values. On
the other hand, the external regulation is considered the least autonomous, and the external rewards are not
internalized at all. Among the partially self-determined regulations, the intention for weight regulation observed
in this study could be understood as identified regulation, the most autonomous type of external regulation. To
further explain, although the regulated intention for weight control was not the result of complete autonomy, it
was still autonomously regulated based on their personally believed values, goals, and needs. In a study that
applied this motivation concept in health promotion (Ryan, Williams, Patrick, & Deci, 2009), the researchers
determined that the more internalized extrinsic motivation, the more autonomous the person will be when
enacting the behavior. Given, the intention for behavioral change regulated from experiencing their own avatar,
which is internally regulated, has potential to sustain their behavior over time. This topic was beyond the present
study's scope and thus is left for future research.

As a cautionary measure, we recruited the non-clinical group for this study. Considering the increased body image
discrepancy and body dissatisfaction after the virtual avatar experience, the selection of the samples was deemed
appropriate for this exploratory phase of the study. On a positive note, our previous study (Park, 2018) affirmed
that, irrespective of their emotional responses (positive or negative) to viewing their virtual avatars, people showed
their willingness to participate in a future session of virtual avatar viewing. Furthermore, many researchers (e.g.,
Kuo et al., 2016; Manzoni et al., 2016; Riva, 2002, 2005; Rothbaum et al., 2014, Serino et al., 2016) have evinced
potential positive benefits of using virtual technology in clinical settings. However, in order to practice this virtual
avatar approach with clinical samples, additional research must be preceded to identify contributing factors to the



negative trends in body image and body satisfaction and find creative solutions to mitigate the issues. It is
imperative to ensure that adequate subject protection is guaranteed and privacy is secured in the clinical trial
environment.

Another limitation of the present study was to use the study participants who represented the U.S. adult
population. In order to substantiate the study findings, we will need to recruit the participants with a wider range
of demographic profiles such as age, ethnicity, sexual orientation, etc. It will also be useful to conduct a cross-
cultural study to compare the results across various cultures, in which the hegemonic body ideals are different.
Additionally in this study, we offered one session of virtual avatar experience. It will be beneficial to evaluate
longitudinal effects of the virtual avatar experience, when virtual avatars are experienced over time, on the
psychological and behavioral measures related to body image. While we recognize that continuous research is
essential to validate the outcomes of the virtual avatar approach in diverse contexts with various populations, we
believe that this study discovered potential consequences of having people experience their own virtual avatars
developed based on their actual body physique. That is, the negative affective responses that our study
participants indicated must be carefully examined to find creative solutions to mitigate the potential adverse effect
of the virtual avatar approach in its real-world applications. For example, game developers must be mindful of
potential negative outcomes of using virtual avatars in online computer games, because adolescents who are the
dominant users yet vulnerable to the development of poor body image are known to have unhealthy behavioral
problems than those who do not play computer games (Shokouhi-Moghaddam et al., 2013; Zamani, Kheradmand,
Cheshmi, Abedi, & Hedayati, 2010). On the other hand, if the motivational intention for weight regulation is
properly used, it could generate positive outcomes in people who can shift their virtual avatar experience to
behavioral changes for healthy lifestyles.

In conclusion, virtual technology has offered us new opportunities. At the same time, it has challenged us to find
ways to use the technology to make positive impacts in our lives. There are still many unknowns and incongruence
in current literature as we observed in Cornelissen et al.'s (2017) study vs. Molbert et al.'s (2018) study. We feel the
finding of this study shed little light on the scientific communities that are curious and interested in using virtual
technology in an optimized way.
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