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Analysis of Electromyography and Skin Conductance Response during Rubber Hand Illusion

Takuma TsuJr*, Shunsuke HAMASAKI*, Takaki MAEDA™,
Motoichiro KATO™**** Hiroyuki OKA™***, Hiroshi YAMAKAWA™*,
Kaoru TAKAKUSAKI®***** = Atsushi YAMASHITA* and Hajime ASAMA*

Recently, the rubber hand illusion (RHI), which is one of phenomena that the sense of ownership (SOO) is ex-
tended to the objects over the external area, attracts much attention to explain the brain mechanism of self body
recognition of human. However, most previous research have only focused on the conditions for the occurrence
of the RHI. In this study, we measured electromyography (EMG) of the arm and skin conductance response
(SCR) of the end of the finger when the strong hit with a hammer is given to the fake hand in order to examine
whether the RHI is in fact occurred at a certain time during the experiment. As a result, we showed that the
measurement of EMG could satisfy above requirement. Also, it is implied that the measurement of EMG gets
closer to the same tendency of subject’s introspection report than that of SCR.
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Fig.1 Experimental condition for the RHI experiment. Right
hand in the figure is real, which is hidden from the sub-
ject’s sight, and left one is real, which is visible from
the subject
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Fig.2 Experimental condition for the EMG and SCR mea-
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Fig.3 Example of the result of flexor carpi radials muscle
electromyography (EMG). Vertical axis indicates the
potential of EMG and horizontal axis indicates the
time scale
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Fig.4 Example of the result of skin conductance response
(SCR). Vertical axis indicates the potential of the skin
conductance response and horizontal axis indicates the
time scale.
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Fig.5 Overview of the RHI experiment. A subject sits in the
front side of the table and an experimenter stands in
the other side. Subject’s own hand is set at the left
side of the wall, and a fake one is set at the right side
of the wall, and a subject cannot see an own hand di-
rectly. An experimenter gives stimuli to both the real
hand and the fake one synchronously with two paint
brushes. Also, white marker shows flexor carpi radials
muscle.
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Table 1 An example of a table

1. It seems as if I were feeling the touch of the paintbrush
in the location where I saw the rubber hand touched.

2. It seemed as though the touch I felt was caused by the
paintbrush touching the rubber hand.

3. I felt as if the rubber hand were my hand.

4. It seemed as if my (real) hand were drifting towards the
right (toward the rubber hand).

5. It seemed as if I might have more than one hand or arm.

6. It seemed as if the touch I was feeling came from some-
where between my own hand and the rubber hand.

7. I felt as if my (real) hand were turning “rubbery”.

8. It appeared (visually) as if the rubber hand were
drifting towards the left (towards my hand).

9. The rubber hand began to resemble my own (real) hand,
in terms of shape, skin tone, freckles or some other
visual feature.
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Fig.6 Result of introspection report of all the subjects. Ver-

tical axis indicates the ratio of subjects who answered
yes at each question
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Fig. 7 Result of flexor carpi radials muscle electromypgraphy
(EMG) of all the subjects. Vertical axis indicates the
ratio of subjects who pulled a hand before or after
stimulation
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Fig. 8 Result of skin conductance response (SCR) of all the
subjects. Vertical axis indicates the amount of increase
in skin conductance level. Error bars show standard
error of the mean
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Fig.9 Increase of the potential of each subject who answered
yes at the questionnaire No. 3 of the introspection re-
port, I felt as if the rubber hand were my hand”.
Vertical axis indicates the amount of increase in SCR
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(a) Electromyography

(b) Skin conductance response
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Fig.10 Ratio of subjects (a) who pulled a hand in carpi ra-
dials muscle EMG experiment and (b) who elevated
sweat in SCR experiment, among nine subjects who
answered yes at the questionnaire No. 3 of the intro-
spection report, “I felt as if the rubber hand were my
hand”. Dark gray area shows the ratio of subjects
who pulled a hand or elevated SCL, and bright gray
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