
 

Whole body ownership is not just the sum of
each part of the body
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Experimental participant (left), the corresponding normal placement stimulus
(center), the scrambled body stimulus (right). Credit: Toyohashi University of
Technology

A research team recently investigated the difference between the sense
of ownership of the whole body and the sense of ownership of body
parts using scrambled body stimulation. Only the observer's hands and
feet were presented, and their spatial arrangement was randomized. It
was found that observing the scrambled body stimulus while moving the
whole body produces a sense of possession of the body part with respect
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to the hands and feet, but cannot sense possession of the whole body.
This result suggests that spatial arrangement is important for the illusion
of whole-body ownership. In addition, a person's bodily self-
consciousness may be affected by the spatial arrangement of one's own
body. The results of this study were published in the open access journal 
Scientific Reports in 24th March 2020.

It was conducted by Ryota Kondo (Ph.D. candidate), Yamato Tani
(Graduate student), and Professor Michiteru Kitazaki from Toyohashi
University of Technology; Associate Professor Maki Sugimoto from
Keio University; and Professor Masahiko Inami from the University of
Tokyo.

Whole-body ownership is an important phenomenon to examine bodily
self-consciousness. However, differences between ownership in body
parts and ownership in the whole body are not completely understood as
there is no effective method to separate these senses of ownership.

Therefore, the research team aimed to develop a method to separate the
ownership of body parts from the ownership of whole body. Based on
their previous study (Kondo et al., Scientific Reports, 2018) on
transparent body stimulation, the team conducted a scrambled body
stimulation that randomly rearranges the positions of hands and feet.
Then, in order to compare it with the stimulus of the same arrangement
as the normal body, synchronization with the physical movement was
controlled.

In experiment 1, 16 volunteers observed limb-only stimuli from a third-
person perspective (2 meters behind the stimuli) on a head-mounted
display. As a result, when vision and physical movement were
synchronized, scrambled body stimulation produced only body part
ownership (It felt as if the virtual limbs were of their body), whereas
normal placement body stimulation produced both body part ownership
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and whole-body ownership (it felt as if the space between the limbs was
their body). Similar results were obtained in experiment 2, in which 16
participants observed the stimulus from a first-person perspective. Thus,
humans can have ownership of body parts even if the body parts are
scrambled, but cannot have the whole-body ownership. However, there
was no significant difference in any of the skin conductance response
measurement experiments for threat stimuli in experiment 3, conducted
on 20 participants.

These results suggest that a spatial placement is necessary for whole-
body ownership, but not necessarily for body-part ownership. Therefore,
a person's bodily self-consciousness might be restricted by the spatial
arrangement of normal body parts. However, the limitation of this study
was that there was no difference in skin conductance (physiological)
response to a threat stimulus.

Scrambled body stimulation provides a method to systematically
examine the sense of ownership of the whole body and body parts.
Moreover, it helps explore the limitations of the illusion of how much
we can change our body scheme while retaining whole-body ownership.

  More information: Kondo, R., Tani, Y., Sugimoto, M., Inami, M., and
Kitazaki, M. (2020). Scrambled body differentiates body part ownership
from the full body illusion. Scientific Reports, 10, DOI:
10.1038/s41598-020-62121-9 , 
www.nature.com/articles/s41598-020-62121-9
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