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Specificity of SCC and Embodiment Effect 

Study 1 

As indicated in the main text, we used the 10-item “embodiment of rubber hand” factor 

identified by Longo and colleagues (2008) to quantify the subjective experience of the RHI. 

Although these items loaded onto one factor, a secondary analysis conducted by Longo et al. 

(2008) showed that these items can also be broken down into three sub-components. 

Specifically, five items refer to ownership, the feeling that one owns the prosthetic hand (Table 

S1, items 1-5; e.g., “During the experiment, there were times when it seemed like the rubber 

hand belonged to me.”), three items refer to location, the feeling that the real hand and prosthetic 

hand were in the same location (Table S1, items 6-8; e.g. “During the experiment, there were 

times when it seemed like my hand was in the location where the rubber hand was.”), and two 

items refer to agency, the feeling that one can control the prosthetic hand (Table S1, items 9-10; 

e.g. “During the experiment, there were times when it seemed like I could have moved the 

rubber hand if I had wanted.)  

Given that we observed that low SCC individuals were more susceptible to the RHI in the 

asynchronous condition, we conducted additional exploratory analyses to investigate the 

specificity of this effect. In other words, is SCC related to particular aspects of the embodiment 

experience and not others? We were particularly interested in the ownership and agency 
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components since a sense of body ownership, the sense that my body belong to “me”, and a 

sense of agency, the sense of authorship of a movement or action, are considered two 

fundamental characteristics of the bodily self (Gallagher, 2000; Tsakiris, Schütz-Bosbach, & 

Gallagher, 2007). To examine this question, we calculated the mean of items for each of the 

three sub-components of embodiment in the asynchronous condition and then correlated these 

scores with SCC.  

Results are presented in Table S3.  SCC was significantly negatively associated with 

ownership and marginally associated with location. However, SCC was not related to feelings of 

agency. These results suggest that the association between SCC and embodiment of the 

prosthetic hand in the asynchronous condition was primarily driven by feelings of ownership 

over the prosthetic hand.  

Study 2 

As noted in the main text, we adapted the 10 items that loaded onto Longo et al.’s (2008) 

“embodiment” factor to assess the degree to which participants experienced the body-swap 

illusion. Consistent with Study 1, we calculated ownership (mean of items 1-5 in Table S2), 

location (mean of items 6-8 in Table S2), and agency (mean of items 9-10 in Table S2) scores to 

examine if SCC was associated with a particular aspect of embodiment in the body-swap 

illusion.  

Of note, although the embodiment factor was the focus of the present investigation, in 

Study 2 participants also completed adapted versions the other questionnaire factors identified by 

Longo and colleagues (2008) that assess different aspects of the illusion experience. Specifically, 

the “loss of own body” component reflects feelings of loss of agency over one’s own body (items 
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11-15 in Table S2, e.g., “It seemed like my body had disappeared”), the “movement” component 

assesses feelings of the two bodies moving towards each other (items 16-18 in Table S2, e.g., “It 

seemed like the body I saw was moving towards my body”), and, finally the “affect” component 

measures the extent to which the experience of the body-swap illusion was enjoyable and 

interesting (items 19-21 in Table S2, e.g., “I found that experience interesting”). The mean of 

items for each component served as the index for that aspect of the illusion. We conducted 

additional exploratory correlation analyses to examine if, in addition to embodiment, SCC was 

associated with other aspects of the body-swap experience.  

Results of the correlation analyses are presented in Table S4. Consistent with Study 1, 

SCC was significantly negatively related to the ownership aspect of embodiment indicating that 

low SCC individuals had a stronger impression that the confederate’s body belonged to them. 

SCC was also significantly negatively related to agency suggesting that people with low SCC 

were more likely to feel as though they had control over the confederate’s body. Although body 

ownership is necessary for feelings of agency (there can be no authorship of movement without 

owning a body), research also shows that feelings of agency enhance feelings of ownership 

(Tsakiris et al., 2007). This latter observation may account for the stronger association between 

SCC and body ownership in Study 2 (b = –0.34) compared to Study 1 (b = –0.48). Taken 

together, these results suggest that low SCC individuals have more malleable body ownership 

and agency, two fundamental aspects of the bodily self (Gallagher, 2000). 

Interestingly, SCC was also related to the loss of own body component. This suggests 

that, in addition to being more susceptible to experiencing changes in feelings about the 

confederate’s body (i.e., body ownership and agency aspects), low SCC individuals were also 

more prone to changes in feelings about their own body. In fact, this result suggests that, for low 
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SCC people, the confederate’s body did not simply become incorporated into their own body, but 

instead displaced their own body in some sense. Finally, SCC was associated with movement 

scores suggesting that individuals with a less clear sense of self are more likely to perceive the 

two bodies as moving towards each other. This is consistent with the observation that individuals 

that experience a stronger subjective embodiment of the prosthetic hand in the RHI also 

experience a “proprioceptive drift”—participants tend to misperceive the felt location of their 

own hand toward the prosthetic hand (Longo et al., 2008). 

Discussion 

In sum, our results suggest that the association between SCC and embodiment is driven 

by body ownership and, in Study 2, agency. In Study 1, we observed that low SCC individuals 

were more susceptible to feelings of ownership over the prosthetic hand following asynchronous 

stroking. In Study 2, this effect was conceptually replicated with low SCC people being more 

susceptible to feelings of ownership over the confederate’s body. In addition, low SCC was also 

associated with increased feelings of agency during the body-swap illusion. These findings imply 

that a more flexible sense of body ownership and sense of agency, two critical aspects structuring 

the bodily self (Gallagher, 2000), underpin low SCC people’s more malleable bodily self. 

Of note, although low SCC individuals were more likely to experience feelings of agency 

in the body-swap illusion in Study 2, in Study 1, there was no association between SCC and 

agency over the prosthetic hand in the asynchronous condition. This pattern of results makes 

sense given the paradigms of these two bodily illusions and the underlying processes thought to 

give rise to the sense of body ownership versus the sense of agency. As explained in the main 

text, multisensory integration processes are sufficient to induce a sense of body ownership 

(Ehrsson, 2012; Kilteni, Maselli, Kording, & Slater, 2015); however, the sense of agency is 
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dependent on a match between the expected sensory consequences of an action and the actual 

sensory consequences of an action (Frith, Blakemore, & Wolpert, 2000) and/or a match between 

the intention to act and the perception of action goals (Wegner, Sparrow, & Winerman, 2004). In 

other words, feelings of agency rely on action whereas feelings of body ownership do not. Thus, 

in Study 1, it follows that SCC was unrelated to feelings of control over the prosthetic hand 

given that the participant’s hand and the prosthetic hand remained immobile. By contrast, in 

Study 2, because the body-swap illusion relies, at least in part, on the matching of movements 

between the participant and confederate, it is not surprising that SCC was associated with 

perceptions of control over the confederate’s body (i.e., sense of agency). Moreover, these results 

are consistent with work showing that the sense of body ownership and the sense of agency are 

dissociable aspects of the bodily self (Kalckert & Ehrsson, 2012).  
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Table S1. Descriptive statistics for Rubber Hand Illusion Embodiment Questionnaire items.  

 Synchronous  Asynchronous 

Item (“It seemed like…”) Median Mean SD  Median Mean SD 

1. I was looking directly at my own 
hand, rather than at a rubber hand. (O) 

5 3.79 2.28 
 2 2.73 1.89 

2. The rubber hand was part of my body. 
(O) 

5 4.04 2.07 
 2 2.61 1.58 

3. the rubber hand belonged to me. (O) 5 3.99 1.99  2 2.49 1.58 

4. the rubber hand was my hand. (O) 5 4.10 2.14  2 2.43 1.68 

5. the rubber hand began to resemble my 
real hand. (O) 5 4.68 1.84 

 3 3.25 1.75 

6. my hand was in the location where the 
rubber hand was. (L) 4 3.81 1.96 

 2 2.85 1.67 

7. the rubber hand was in the location 
where my hand was. (L) 

3 3.39 1.98 
 2 2.50 1.53 

8. the touch I felt was caused by the 
paintbrush touching the rubber hand (L). 

5 4.15 2.08 
 2 2.64 1.79 

9. I could have moved the rubber hand if 
I had wanted. (A) 

3 3.19 1.93 
 2 2.28 1.53 

10. I was in control of the rubber hand. 
(A) 

3 2.93 1.84  2 1.98 1.21 

Note: O = Ownership item; L = Location item; A = Agency item 
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Table S2. Descriptive statistics for Body-Swap Embodiment Questionnaire items. 

Item (“It seemed like…”) 
Longo et al. (2008) 

Dimension 
Median Mean SD 

1. I was looking directly at my own body, 
rather than at someone else’s body. 

Embodiment (Ownership) 5 4.09 1.71 

2. The body I saw began to resemble my 
real body. 

Embodiment (Ownership) 5 4.41 1.67 

3. The body I saw belonged to me. Embodiment (Ownership) 5 4.21 1.49 
4. The body I saw was my body. Embodiment (Ownership) 4 4.06 1.52 
5. The body parts I saw were part of my 
body. 

Embodiment (Ownership) 5 4.94 1.28 

6. My body was in the location where the 
body I saw was. 

Embodiment (Location) 5 4.85 1.74 

7. The body I saw was in the location 
where my body was. 

Embodiment (Location) 5 5.00 1.71 

8. The touch I felt was caused by the 
objects touching the body I saw. 

Embodiment (Location) 5 4.32 1.65 

9. I could have moved the body I saw if I 
had wanted. 

Embodiment (Agency) 4 3.77 1.62 

10. I was in control of the body I saw. Embodiment (Agency) 3 3.27 1.56 
11. I was unable to move my body. Loss of own hand 2.5 2.34 1.93 
12. I could have moved my body if I had 
wanted. 

Loss of own hand 5 4.94 1.43 

13. I couldn't really tell where my body 
was. 

Loss of own hand 4 3.65 2.12 

14. My body had disappeared. Loss of own hand 2 2.74 2.18 
15. My body was out of my control. Loss of own hand 3 2.77 1.99 
16. My body was moving towards the 
body I saw. 

Movement 3 2.85 1.79 

17. The body I saw was moving towards 
my body. 

Movement 3 2.74 1.69 

18. I had two bodies. Movement 1.5 2.32 2.21 
19. I found that experience enjoyable. Affect 6 5.41 1.31 
20. I found that experience interesting. Affect 7 6.53 0.75 
21. The touch of the objects in my hands 
was pleasant. 

Affect 5 5.12 1.27 
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Table S3. Scale psychometrics and correlation analyses between self-concept clarity and 
embodiment sub-components in the asynchronous condition of the rubber hand illusion in Study 
1.   

Subscale ω r p 
embodiment 0.93 -.24 0.023 
     ownership 0.94 -.28 0.013 
     location 0.77 -.22 0.055 
     agency 0.78 -.10 0.401 
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Table S4. Scale psychometrics and correlation analyses between self-concept clarity and each 
Body-Swap Embodiment Questionnaire subscale in Study 2. 

Subscale ω r p-value 
embodiment 0.91 -.472 0.005 
     ownership 0.96 -.436 0.010 
     location 0.99 -.192 0.275 
     agency 0.98 -.460 0.006 
loss 0.95 -.534 0.001 
movement 0.99 -.496 0.003 
affect 0.94 -.260 0.138 
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