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Supplementary Methods 

S.1 Eating Disorder Questionnaires  

The eating disorder inventory-2 (EDI-2) [1]. A 91-item self-report questionnaire measuring the clinical 
and psychological components of both anorexia and bulimia nervosa on a 6-point Likert scale. The test is 
organized into 12 primary scales: Drive for thinness, Bulimia, body dissatisfaction, low self-esteem, personal 
alienation, interpersonal insecurity, interpersonal alienation, interoceptive deficits, emotional dysregulation, 
perfectionism, asceticism, and maturity fears.  

The body shape questionnaire (BSQ) [2]. A 34-item self-report questionnaires measuring the body shape 
preoccupations typical of bulimia nervosa and anorexia nervosa on a 6-point Likert scale. 

The body uneasiness test (BUT) [3]. A 71-item self-report questionnaire that consists of two parts: BUT*A 
which measures weight phobia, body image concerns, avoidance, compulsive self-monitoring, detachment 
and estrangement feelings toward one's own body (depersonalization); and BUT*B which looks at specific 
worries about particular body parts or bodily behaviours. Items are answered on a 6-point Likert scale.  

The Bulimic Investigatory Test, Edinburgh (BITE) [4]. A 33-item self-report questionnaire measuring 
bulimic behaviours and binge eating symptoms. The test consists of a symptom subscale that assesses the 
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presence of bulimic and binge eating symptoms and a severity subscale that indicates the severity of binge 
eating and purging behaviours based on frequency. Items are answered in a binary yes-no format. 

S.2 Psychometric Questionnaire 

The symptom checklist-90-R (SCL-90-R) [5] is a 90-item self-report questionnaire measuring nine primary 
symptoms dimensions: somatization, obsessive compulsive, interpersonal sensitivity; depression; anxiety; 
hostility; phobic anxiety; paranoid ideation and psychoticism. Additionally, SCL-90 provides three global 
indices of distress (global severity index, positive symptom distress index, positive symptom total). Items are 
answered on a 5-point Likert scale. 

S.3 Self-Reported Embodiment Questionnaire 

As an explicit measure of embodiment, we adapted a self-reported embodiment questionnaire (EQ) 
assessing participants’ degree of explicit embodiment on three subscales: Ownership, Agency, Referral of Touch 
(adapted from previous studies e.g. [6,7]). The Ownership subscales refers to the illusion of feeling the virtual 
body as one’s own. The Agency subscales refers to the sensation of being able to move and/or control the 
virtual body, whereas the Referral of Touch refers to the feeling of being touched by the virtual object. We also 
administered three control items to deviate participants’ attention from the study hypothesis. Participants 
replied to the nine items by expressing their degree of agreement to each statement on a visual analogue scale 
(VAS) presented in VR ranging from “completely agree” (100) and “completely disagree” (0). The order of the 
items (see Table 1) was randomized. 

Table 1. Embodiment questionnaire items assessing participants’ degree of explicit embodiment on four 
subscales. 

Embodiment Questionnaire Items 
Items Subscales 

I felt I was looking at my own body  Ownership 
I felt the virtual body was my own body   Ownership 

I felt I could control the virtual body  Agency 
I felt I could move the virtual body  Agency 

I felt the virtual body obeyed or could obey my will  Agency 
I felt that the touch I received was caused by the ball moving on the virtual body  Referred Touch 

I felt I was receiving the touch where the ball was touching the virtual body  Referred Touch 
I felt I had more than one body Control 

I felt I did not own a body anymore  Control 

Supplementary Results  

Body Temperature Changes 

As we stated on the main text, as an implicit measure of embodiment, we recorded participants’ body 
temperature, taken through an infrared thermometer (IFR 100, microlife, precision: ± 0.2°C, 32.0 ~ 42.2 °C) 
under participants’ right armpit, at baseline and immediately after each block of IMS. Since we wanted to 
exclude participants with altered body temperature (due for example to febrile illness) we also took the body 
temperature before the experimental session started.  

Results from the 2 x 2 x 3 ANOVA run on the body temperature revealed a main effect of IMS [F (1,38) = 
1.80, p = 0.002, η2 = 0.221)] showing a lower body temperature after the synchronous stimulation (34.91 ± 0.14) 
compared to the asynchronous one (35.02 ± 0.13). None of the other main and interaction effects were 
significant (all Fs < 1.27, all ps > 0.287). It is important to say that even if our thermometer had a precision of 
±0.2 °C, the error interested all the conditions in the same measure. However, to be more conservative and 
check that our results were not influenced by the measurement error, we performed an additional analysis 
where we subtracted the temperature measured in the synchronous conditions from those measured in the 
asynchronous ones and derived an index of the effect. We then removed all the differences that were lower 
than ±0.2 °C and performed a t-test against zero (i.e., no differences between synchronous and asynchronous 
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conditions). Results from the t-test against zero (t(10) = 4.998; p = 0.0005) supported our original finding, i.e., 
the two conditions significantly differed. 

Supplementary Discussion 

The fact that changes in body temperature might be interpreted as an implicit index of embodiment is 
currently highly debated [8] in the literature. Indeed, some studies reported body temperature decreases of 
the real body while others reported body temperature increases, and at present, direction of body temperature 
changes occurring during embodiment is not clearly attributable to any factor [8]. However, we think that our 
results on temperature might be different from the results by [9,10] where decrease in body temperature/pain 
perception was interpreted as a phenomenon originated from the dis-ownership of the real hand in favor of 
the embodied one (the rubber hand). Indeed supporting the idea by Tieri et al. [11], our data show that when 
a 1PP is used for creating the full body illusion in virtual reality, participants’ real body representation is 
replaced by the virtual body and no dis-ownership feelings are generated. More evidence is needed to better 
understand how body temperature is modulated by embodiment feelings and probably more sophisticated 
instruments are needed. 
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