
Supplementary materials

Supplementary figure 1

Left- and right-hand results of phantom touch intensity ratings across different locations on the hand 

and the forearm. Box colors represent the relevant parts of the hand as depicted on the right; horizontal

line is the median; gray dots represent individual data points; whiskers represent 1.5 times the 

interquartile range.
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Supplementary Table 1

Individual subjects’ ratings of PTI intensity, subject data, specific verbal descriptions and their 

classifications.
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1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1
Like touching 

soap bubbles/static
Tingling

2 3 2 3 5 0 0 0 4 2 3 6 3 3 3 1 1 0 Tingling / tickling Tingling

3 1 1 1 1 1 1 1 1 1 1
Thought I am 

using stimulator
Tingling

4 1 1 1 1 1 0 Tingling (formigamento) Tingling

5 2 2 2 4 0 0
Warm feeling, 

like wood texture
Warm

6 4 2 2 3 3 3 2 2 0 0 1 0 Tingling (formigamento) Tingling

7 3 5 3 0 6 7 6 0 6 6 6 0 1 0 Tingling (formigamento) Tingling

8 2 1 1 1 2 1 1 1 0 Tickle Tingling

9 3 5 5 0 0 5 0 0 0 0 0 0 0 1 1
Like wind going 

through the hand
Airflow

10 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 Tingling

11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12 5 4 7 2 0 3 5 5 6 7 1 1 5 7 1 1 1 Like bubble of soap Foam

13 4 6 6 5 8 8 8 5 6 6 0 4 7 7 0 1 0
Like air coming 

through the hand
Airflow

14 3 3 4 2 3 3 3 2 2 2 1 2 2 2 0 1 0
Like air coming 

through the hand
Airflow

15 4 6 5 1 7 7 7 1 5 7 7 5 5 7 8 3 1 1 0 It is like a little wind Airflow

16 4 6 4 2 6 3 1 0 2 2 0 2 3 2 0 4 1 1 0
Like the stick touch,
 it is soft like velvet

Velvet

17 3 2 2 2 0 1 1 2 3 1 1 1 0 1 1 1 1 1 0
Slihtly cold feeling, 

as if the hairs on palm 
and forearm raises

Tingling

18 3 2 1 4 4 3 1 3 3 2 1 3 3 3 1 3 1 1
mostly prickling, 

on pinky fingers and 
forearm warm feeling

Tingling

19 1 1 1 1 2 1 0 0 3 1 1 1 0 1 0 0 1 1
on hand: tickle; 

on forearm: weak pressure
Tingling

20 6 5 7 3 3 4 3 1 7 7 5 3 5 7 6 3 1 0
on hand: like striking the hair; 

fingertips had warm feeling
Tingling

21 2 2 4 2 1 4 1 2 4 5 5 0 2 2 3 0 1 1 sensation: tickle Tingling

22 5 5 4 2 1 3 2 3 7 3 7 4 5 3 2 0 1 1 0Cold (left hand; supine right forearm; prone right hand); Feeling the stick touch (right palm, fingers, fingertips - supine)Cold

23 3 5 5 0 2 5 4 0 6 3 3 1 4 4 5 1 1 1 1Tingly; Fingertips - Throbing (no pain); Palm left - little cold, Light breeze (like someone is blowing), like is twiching, muscle; Figertip - Tingly a little cold; back hand - Pressure; left forearm -Breeze - a little cold; left arm Feeld like there is something on fingertips - light breeze, like a warning; Back hand and fingers - throbbing (specially thumb)Tingling

24 0 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0 1 1 Tingling

25 1 0 1 0 1 2 0 0 2 1 2 0 1 1 2 1 1 1 0(Supine l) When touching the palm, felt like somene touched the finger; Air flow; (Prone l) When touching the forearm, could feel the flow stopping when getting closer to the coat; (Prone r) fingers - tinglyAirflow

26 4 2 3 0 0 0 0 0 8 7 4 6 3 6 1 5 1 1 0Warm feeling (left); Cold feeling (right)Warm

27 3 0 3 3 2 3 4 2 0 0 3 1 0 3 0 0 1 0 0 0

28 2 1 1 0 1 1 2 1 2 1 1 1 1 1 1 0 1 1 0"Feeling the hand itself" (supine - l; prone palm, fingers - r); "Something passing on" (prone - l); "The feeling of getting my nails done" (prone fingertips - l); "Feeling my arm" (prone forearm - l); Blood flow (supine palm, finger, only the thumb on the fingertips - r); like a pen passing on the skin (supine forearm - r); tingling (prone fingertips - r)Other

29 3 4 3 0 0 8 5 0 0 0 0 0 0 0 3 0 0 1 1Touch of something; "Felt something very real touching my fingers" (prone l fingers)Touch

30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 6 8 6 8 8 4 7 5 7 8 4 2 4 3 5 4 1 0 1 Touch Touch

32 6 5 6 3 5 5 6 3 5 5 5 2 4 4 5 2 1 1 0 Pressure Pressure

33 4 2 4 0 1 2 3 0 2 3 4 0 3 1 4 0 1 1 0 Tingly Tingling

34 1 1 1 0 0 0 1 0 2 1 1 0 0 0 0 0 1 1 0Touch; Tingly (right supine fingertips); Pressure (left prone fingertips)Tingling

35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

36 3 5 3 1 0 3 3 1 2 3 4 1 0 3 4 1 1 1 1warm, pressure, tingly (right supine forearm)Tingling
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Supplement 1

Control experiment

Methods

Subjects

Thirty-two volunteers (fifteen males), all right-handed participated in the experiment. Fourteen

of these subjects also participated in the main VR experiment (the order of main vs. control

experiments was randomized and counterbalanced across subjects). All of the subjects were

naiive to the experimental  hypotheses and had none or little prior  experience with VR. All

procedures were approved by the local ethics committee of the Ruhr-University Bochum and

were performed in accordance with the declaration of Helsinki. Subjects provided an informed

consent prior to the beginning of the experiment.

Procedures

The procedures mirrored those from the main experiment except from that the subjects were 

not using a virtual reality headset and, instead of a virtual stick, they held a small laser pointer 

in their right hand. The laser pointer could project a small (ca. 5mm diameter) point of red light 

onto the skin of participant’s left hand. There were two conditions: “Laser on”, in which we 

asked the subjects to stroke their hand with the laser point of light and “Laser off”, in which we 

asked the subjects to move the pointer as if they were stroking their hand with the point of 

light. These conditions aimed to test subjects’ tendency to 1) report “tingling” in the case a 

visual stimulation was delivered to the hand previously demonstrated to produce thermal 

sensation [1] or 2) report tactile stimulation in the case no visual stimulation was delivered to 

the hand but hand was merely attended, in a way similar to reported by Cataldo et al. [2]. The 

condition order was counter-balanced and randomized across participants. 

Results
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In the “Laser on” condition, 29 out of 32 subjects reported having either a thermal or a tactile 

illusion, in accordance with previous studies. Of these, 13 reported feeling “warmth” and 4 

“tingling” where the laser spot illuminated their skin (See Supplementary Figure 2). In contrast, 

in the “Laser off” condition, 14 out of 32 subjects reported feeling any sensation, without a 

clearly dominant quality with just 3 subjects reporting “tingling” (Supplementary Figure 2). 

Results of the proportion test indicated that there is a significant difference between “Laser off” 

and “Laser on” in number of reported perceptions Z = 3.99, p < .001.
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Supplementary Figure 2

Frequencies of verbal descriptions of the skin sensations in the control experiment for “Laser On” and 

“Laser Off” conditions.
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