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Abstract 

 
 
At present, there are no psychological methods for pain relief affecting pain perception through the modification of 
body-image. However, there are some well-studied neuropsychological phenomena that can be used in order to 
correctly test the possible efficiency of such pain control strategies. In our research we examined the impact of the so 
called Rubber Hand Illusion (RHI) on the subject’s pain experiences. During the RHI one of the participants’ hand is 
hidden out of view, and an artificial hand (rubber hand) is placed in front of the participants in a way that the 
experimenter can simultaneously touch the rubber hand and the unseen real hand to make the participants to see the 
rubber hand being touched and to feel the touch through the real hand. Thus, as a result of the simultaneous visual 
and tactile stimuli the brain starts modifying the body-image, which may cause the participants to feel that the rubber 
hand is their own hand (ownership) and to increasingly ignore the proprioceptive information coming from their 
unseen hand (disownership). A behavioral measure of the RHI is the so called proprioceptive drift, which shows that 
the participants mistakenly perceive the position of their unseen hand to be closer to the rubber hand. According to 
our hypothesis the disownership of the unseen hand may lead to reduced pain perception in the given hand. In order 
to test our hypothesis we measured the proprioceptive drift caused by the RHI, and we also measured the pain-
threshold and the subjective intensity of pain induced by heat stimuli in the participants’ hand affected by the illusion.    
 

Introduction 
 
Pain management has a central inportance in the clinical field and the psychological methods have an important role 
beside the medication. Medication does not applicable in certain cases, on the other hand effectively supplementable 
with psychological methods. There are numerous pain relief treatments such as the distraction,  information 
provision,  reconceptualization and hypnosis. However none of these methods based even on modification of body 
schema. At present there is no pain relieving method which reaches effect by modification of body schema, therefore 
arises the question that through the modification of body chema can be attain any change concerning to pain 
perception? 
 
In the course of RHI the person does not see one’s own hand instead an artificial hand, while both are divided by a 
standing screen. Eliciting of the illusion depends on synchronous and asynchronous stroking of the own and the 
rubber hand. The person starts to feel the rubber hand as his/her own in pursuance of synchronous stroking more and 
more, due to the view of the visual manipulation derived from stroking on rubber hand one’s perceives 
simultaneously with the tactile stroking on unwitnessed real hand and the body-schema alters accordingly to it. 
 
This has the effect person starts to feel the rubber hand as one’s own more and more and neglects the proprioceptive 
information arrived from one’s own hand. The phenomenon of  proprioceptive drift match to this change supervened 
in the body-scheme, which is measurable. 
 
On the basis of our experiment there is a whole new perspective emerged in the psychological pain alleviation. Till 
now there was only one experiment, in which used the method of out-of-body (n=15) and a trend was shown to raise 
of pain threshold, but there was not significant results (Hansel  et al, 2011). 
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Methods and tools 

 
Measurement of proprioceptive drift: a ruler, a 8 questions 
questionnaire applied randomly. 
 
Administration and  measurement of heat stimulus: Medoc 
Pathway standarded pain estimator appliance, VAS test. 
 
Synchronous and asynchronous stroking: two pieces of 
brushes and a metronome, which is in the ear of the 
investigator (with an ear-phone) ensures a standard beat 
adjusted afore for the stroking. 

      Results 
Proprioceptive drift. Mean proprioceptive drift (in 
cm) measured after synchronous and asynchronous 
stroking *(p = 0,029). Value zero represents the 
perceived position of the participant’s left index 
finger in the baseline condition. Horizontal bars 
represent standard error to the mean. 

                                                                 The experiment 
 

 
Participants: 
26 healthy, right-handed volunteers (14 females, 12 males, mean age 21.5). 
 
Experimental setup: 
Participants wearing a green laboratory coat sat on a chair, and their arms rested on a table with the palm facing 
down. The left index finger was placed on the thermode of a Medoc Pathway thermal stimulator. At the right hand 
there was a computer mouse (response panel), by the means of which the subjects could terminate receiving heat 
stimuli. The experimenter stood opposite the participant. Three experimental conditions were used in our study: 
baseline, illusion condition (synchronus stroking) and control condition (asynchronus stroking). In the illusion and the 
control conditions a realistic looking prosthetic left hand was placed to the right of the participants’ real left hand.  
 
Procedure: 
The experimental phase consisted of three blocks corresponding to the three experimental conditions (baseline, 
illusion, control). The sequence of all three blocks was randomized. Both the illusion and the control block started 
with a 2 minutes stroking period (induction phase), during which the fingers of the rubber hand and of the unseen 
left hand were at the same time stroked by two brushes either synchronously to induce the RHI or asynchronously. 
After the induction phase the proprioceptive drift was measured, and the participants reported their perceptual 
experiences associated with stroking by answering a questionnaire. Finally, following a 1 minute stroking period (top 
up phase) the pain threshold measurements were performed. The predetermined pattern and the frequency (0.9 Hz) 
of stroking were the same in both conditions due to the use of a metronome that governed the experimenter 
through an earphone. In the baseline block only the prorioceptive drift and the pain-threshold were measured 
without placing a rubber hand and a standing screen on the table and without applying brush strokes. There were 5 
min pauses between the experimental blocks containing hand-movement tasks in order to restore the sense of 
ownership toward the left hand.  

 

Questionnaire. Mean level of agreement with the questionnaire 
statements. Asterisks denote statistically significant difference  
(p < .05). Horizontal bars represent standard error to the mean. 

The questionnaire assessed the 
subjective strength of the rubber 
hand illusion.  

Discussion 
 

In the experiment of Hansel et al (2011, n=15) no significant results were obtained, only a trend showed that the 
mechanistic pain threshold was higher in the synchronous (experimental) condition than in the asynchronous 
(control) condition as a result of the out-of-body illusion affecting the body scheme. 
 
The present study is the first part of a series of experiments, in which we examine whether the modification of the 
body-scheme has an effect on pain experience or not. We have shown a significant increase (Paired-Samples T test 
was employed for analysis, n=26) in thermal pain threshold in the synchronous condition, compared to the 
asynchronous condition (p<0,05). Additionally we have found significant differences between the conditions in the 
answers given to 5 items of the questionnaire measuring the subjective experiences related to the Rubber Hand 
Illusion, and also in the proprioceptive drift (synchronous and asynchronous: p<0,05). These results show that: 1. 
the illusion was successfully elicited (proprioceptive drift), 2. the participants subjectively felt that the illusion was 
elicited, and 3. the illusion had a significant effect on thermal pain threshold. 
 
Therefore, our study has clearly shown that the RHI can significantly affect the thermal pain threshold. However, 
we could not reveal unambiguously what was the main cause of this effect: the ownership, the disownership, or 
both. It is because the sense of ownership toward the rubber hand results in that the participants see the rubber 
hand as their own hand, and it is known from the literature that the the view of one’s own body reduces pain 
(Longo et al, 2009).  
 

Guiding program of heat stimulator 

The VAS test 

1.    . . .it seemed like I was feeling the touch     

            of the paintbrush in the location where I   

            saw the rubber hand being touched. 

strongly disagree-------------------strongly agree       

  

  0 – 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

2.         . . .it seemed like the touch 

I felt was caused by the paintbrush 

touching the rubber hand. 

  

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

3.         . . .it seemed like the rubber 

hand was my hand. 

  

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10   

  

4.         . . .it seemed like the rubber 

hand was part of my body. 

  

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

  

5.      . .it seemed like I was unable to move my                   

           hand.   

    

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10   

  

6.      . .it seemed like I couldn’t really tell 

           where my hand was. 

  

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

  

7.        . .it seemed like my hand had disappeared.    

  0– 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

  

8.     . . .it seemed like my hand was out of my  

          control. 

  

  0 – 1 – 2 – 3 – 4 – 5 – 6 –7 – 8 – 9 -- 10    

    

Mean increases of pain thresholds (0C) for the two 
experimental conditions *(p = 0,034). Horizontal bars 
represent standard error to the mean. 
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Mean level of agreement with the questionnaire : ownership 
synchronous-asynchronous: *p=0,005; disownership 
synchronous-asynchronous: p=0,072  
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