
Global Perceived Effect scale 
 
 
 
Please indicate below to which extent your phantom limb pain has changed through the 
treatment: 
 
 
  |_____________|____________|___________|____________|____________|___________| 

             -3       -2            -1   0        +1                +2             +3 
                   vastly                 vastly 

         worse                                    improved 

 

 
 
Figure 1. Teletreatment using augmented reality mirror therapy: Movements of the intact 

limb are filmed by a conventional camera in the tablet and mirrored on the tablet screen. 

Virtual objects can be added to the exercise program. 

 

 
 

 

 

 

 

 

 



Figure 3. Frequency of phantom limb pain measured at baseline and 4 weeks 
 

 

Mirror therapy: Group A and B were analysed together as patients received the same intervention (traditional mirror therapy) 

during the first 4 weeks. Control group: Sensomotor exercises without mirror followed by self-delivered sensomotor 

exercises. 

 

 

Figure 4. Frequency of phantom limb pain measured at baseline, 10 weeks and 6 months 
 

 

Tele:Traditional mirror therapy followed by teletreatment group (Group A); MT: Traditional mirror therapy followed by self-delivered 

mirror therapy group (Group B); Con: Sensomotor exercises without mirror followed by self-delivered sensomotor exercises group (control 

group C). 

 

 



Table 4. Per-protocol analysis* showing the effects of mirror therapy at 4 weeks as 

established with linear mixed models for numerical and generalized estimated equations for 

binary outcomes  

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Data shown as mean (SD), unless stated otherwise. aGroup A and B were analysed together at 4 weeks as patients received the same 
intervention (traditional mirror therapy) during the first 4 weeks; bSensomotor exercises without mirror followed by self-delivered 

sensomotor exercises.cFor numerical outcomes, treatment effect is adjusted for outcome at baseline, age, time post-amputation, reason for 

amputation, perceived length, position, and range of motion of phantom limb. Treatment effect for binary outcomes (frequency and duration 
of phantom limb pain) shown as odds ratio (OR). dNo baseline measurement. pp: per protocol analysis. PLP: Phantom limb pain. CI: 

Confidence interval. *In the mirror therapy group only patients that adhered to the pre-defined framework and followed at least 10 mirror 

therapy sessions were analysed. 

 

 

 

Table 5. Changes in pain medication of patients in the mirror therapy and control group at 

baseline and different follow-up measurements  

 Observed                 Estimated 

 Mirror therapya  

 
Control groupb 

 

Treatment effect  

(95% CI)c 

p Value 

Primary outcomes 

Mean intensity PLP previous week  
Baseline   

4 weeks 

 

 
5·8 (2·3) 

4·0 (2·2) 

 

 
5·8 (2·1) 

5·4 (2·3) 

 

 
 

-1·5 (-2·8 to -0·2) 

 

 
 

0·026 

Frequency of constant PLP; % (n) 
Baseline   

4 weeks 

 
33·3 (12) 

20·0 (7) 

 
21·1 (4) 

10·5 (2) 

 
 

2·4 (0·5-10·5) 

 
 

0·257 

Frequency of PLP improved; % (n)d 
4 weeks 

 
51·4 (18) 

 
31·6 (6) 

 
1·6 (0·5-5·6) 

 
0·444 

Duration of PLP improved; % (n)d 

4 weeks 

 

37·8 (14) 

 

15·8 (3) 

 

2·5 (0·6-10·7) 

 

0·207 

Secondary outcomes     

Neuropathic Pain Symptom Inventory 
 

Baseline   
4 weeks   

 

24·5 (16·7) 
19·3 (15·9) 

 

23·0 (12·6) 
17·5 (15·6) 

 

 
-0·4 (-6·7-5·8) 

 

 
0·895 

Patient Specific Functional Scale 1 

Baseline  
4 weeks 

 

6·9 (2·2) 
4·1 (3·1) 

 

7·1 (2·2) 
4·8 (3·3) 

 

 
-0·7 (-2·6-1·1) 

 

 
0·435 

Patient Specific Functional Scale 2 

Baseline  
4 weeks  

 

6·1 (2·3) 
3·9 (3·1) 

 

6·2 (2·7) 
4·4 (3·0) 

 

 
-0·7 (-2·9-1·5) 

 

 
0·540 

Patient Specific Functional Scale 3 

Baseline  
4 weeks  

 

6·9 (2·4) 
3·1 (3·0) 

 

5·8 (2·2) 
5·1 (2·9) 

 

 
-2·36 (-4·7-0·0) 

 

 
0·047 

Pain Disability Index 

Baseline  
4 weeks  

 

30·1 (16·4) 
18·8 (16·3) 

 

32·0 (20·1) 
24·8 (18·5) 

 

 
-6·7 (-17·1-3·8) 

 

 
0·205 

Disturbance in sleep 

Baseline   
4 weeks  

 

6·6 (2·8) 
4·0 (3·3) 

 

5·0 (3·3) 
4·1 (3·4) 

 

 
-1·1 (-3·0-0·9) 

 

 
0·274 

Disturbance in mood 

Baseline  
4 weeks  

 

5·4 (3·0) 
3·3 (3·0) 

 

5·3 (3·3) 
3·8 (3·3) 

 

 
-0·6 (-2·4-1·2) 

 

 
0·497 

Pain Specific Self-Efficacy Scale 
Baseline  

4 weeks  

 
40·0 (11·7) 

46·2 (11·5) 

 
40·0 (14·0) 

43·0 (12·9) 

 
 

6·3 (0·2-12·5) 

 
 

0·044 

Global Perceived Effect Scaled 
4 weeks  

 
1·3 (1·1) 

 
0·9 (1·4) 

 
0·9 (0·1-1·8) 

 
0·037 

 Opioids (MED)* Anti-epileptics* 

 

 

Change in 

medication 

intake 

Opioids, % (n) Number of different types of 

medication used, % (n) 

 Mirror 
therapy 

Control Mirror 
therapya 

Controlb  Mirror 
therapy 

Control Mirror 
therapy 

Control 

Baseline  

% (n) 

Total daily dose, 

 

100 (16) 

65.8 (47.8) 

 

100 (10) 

59.8 (70.5) 

 

100 (23) 

** 

 

100 (12) 

** 

     



 

*Data shown only for patients taking pain medication at baseline and completed follow-up measurement at 6 

months (N=35 for mirror therapy group, and N=12 for control group). **Total daily dose not shown for Anti-

epileptics as different types of medication were used within this group. MED: Morphine Equivalent Daily 

Dosage. aGroup A and B were analysed together as patients received the same intervention (traditional mirror 

therapy) during the first 4 weeks. bSensomotor exercises without mirror followed by self-delivered sensomotor 

exercises.  

 

 

 

Table 8. Per-protocol analysis showing the effects of teletreatment and traditional mirror 

therapy at 10 weeks and 6 months as established with linear mixed models for numerical and 

generalized estimated equations for binary outcomes 

mean (SD) 

4 weeks  

% (n) 

Total daily dose, 

mean (SD) 

10 weeks  

% (n) 

Total daily dose, 
mean (SD) 

6 months  

% (n) 
Total daily dose, 

mean (SD) 

 
75.0 (12) 

54.5 (54.4) 

 
 

62.5 (10) 

40.5 (42.2) 
 

 

56.3 (9) 
48.3 (69.8) 

 
80.0 (8) 

46.3 (57.8) 

 
 

60.0 (6) 

33.2 (49.0) 
 

 

60.0 (6) 
40.8 (54.9) 

 
82.6 (19) 

** 

 
 

87.0 (20) 

** 
 

 

73.9 (17) 
** 

 
91.7 (11) 

** 

 
 

83.3 (10) 

** 
 

 

75.0 (9) 
** 

 
No change 

Less 

More 
 

No change 

Less 
More 

 

No change 
Less 

More 

 
41.2 (7) 

41.2 (7) 

17.6 (3) 
 

33.3 (6) 

55.6 (10) 
11.1 (2) 

 

22.2 (4) 
61.1 (11) 

16.7 (3) 

 
41.7 (5) 

41.7 (5) 

16.7 (2) 
 

25.0 (3) 

41.7 (5) 
33.3 (4) 

 

27.3 (3) 
63.6 (7) 

9.1 (1) 

 
69.0 (20) 

27.6 (8) 

3.4 (1) 
 

48.3 (14) 

44.8 (13) 
6.9 (2) 

 

48.3 (14) 
51.7 (15) 

0 (0) 

 
75.0 (12) 

25.0 (4) 

0 (0) 
 

43.8 (7) 

50.0 (8) 
6.3 (1) 

 

53.3 (8) 
46.7 (7) 

0 (0) 

                                           Observed                                            Estimated   

 Group Aa Group Bb 

 

Group Cc Treatment 

effect (95% 

CI)d 

 

Group A vs. B 

p 

Value 

Treatment effect 

(95% CI)d 

 

Group A vs. C 

p 

Value 

Treatment 

effect 

(95% CI)d 

 

Group B vs. C 

p  

Value 

Primary 

outcomes 

Mean intensity 
PLPe previous 

week 

Baseline   
10 weeks  

6 months  

 

 

 
6·2 (1·9) 

4·7 (2·1) 

4·4 (2·6) 

 

 

 
5·5 (2·7) 

3·5 (3·2) 

2·8 (3·0) 

 

 

 
5·8 (2·1) 

4·1 (2·6) 

4·5 (2·8) 

 

 

 
 

-0·0 (-2·3-2·3) 

-1·1 (-3·4-1·2) 

 

 

 
 

0·977 

0·343 

 

 

 
 

-0·2 (-2·0-2·4) 

0·6 (-1·7-2·8) 

 

 

 
 

0·843 

0·616 

 

 

 
 

0·3 (-1·9-2·4) 

1·7 (-0·4-3·8) 

 

 

 
 

0·815 

0·121 

Frequency of 
constant PLP; % 

(n) 

Baseline   
10 weeks  

6 months  

 
 

50·0 (7) 

26·7 (4) 
30·8 (4) 

 
 

18·8 (3) 

11·8 (2) 
12·5 (2) 

 
 

25·0 (4) 

6·3 (1) 
12·5 (2) 

 
 

 

1·2 (0·1-15·0) 
0·7 (0·1-5·0) 

 
 

 

0·875 
0·734 

 
 

 

1·9 (0·1-35·9) 
0·7 (0·1-5·2) 

 
 

 

0·655 
0·699 

 
 

 

1·6 (0·1-36·0) 
0·9 (0·1-8·6) 

 
 

 

0·771 
0·954 

Frequency of PLP 
improved; % (n)m 

10 weeks  

6 months  

 
 

46·7 (7) 

53·8 (7) 

 
 

58·8 (10) 

68·8 (11) 

 
 

57·9 (11) 

47·1 (8) 

 
 

0·5 (0·1-2·2) 

0·8 (0·2-3·4) 

 
 

0·379 

0·770 

 
 

0·5 (0·1-2·6) 

2·0 (0·5-9·1) 

 
 

0·434 

0·347 

 
 

1·0 (0·2-4·6) 

2·5 (0·5-11·8) 

 
 

0·979 

0·234 

Duration of PLP 
improved; % (n)m 

10 weeks  

6 months 

 
 

40·0 (6) 

53·8 (7) 

 
 

50·0 (9) 

64·7 (11) 

 
 

31·6 (6) 

27·8 (5) 

 
 

0·4 (0·1-1·7) 

0·2 (0·1-1·0) 

 
 

0·211 

0·056 

 
 

0·6 (0·1-2·9) 

1·7 (0·3-8·7) 

 
 

0·498 

0·519 

 
 

1·5 (0·3-6·5) 

7·0 (1·4-35·9) 

 
 

0·609 

0·020 

Secondary 

outcomes 

         

NPSIf 

Baseline   
   10 weeks  

    6 months 

 

30·1 (17·4) 
22·5 (13·0) 

19·8 (13·2) 

 

19·4 (16·2) 
14·9 (15·5) 

14·1 (21·3) 

 

23·0 (12·6) 
18·0 (10·4) 

15·4 

(12·9) 

 

 
5·0 (-7·7-17·6) 

5·5 (-6·9-17·9) 

 

 
0·437 

0·382 

 

 
3·5 (-8·3-15·3) 

3·3 (-8·9-15·5) 

 

 
0·556 

0·594 

 

 
-1·5 (-13·2-

10·3) 

-2·2 (-13·7-9·3) 

 

 
0·804 

0·707 

PSFSg 1 

Baseline  

10 weeks  
6 months  

 

7·5 (1·9) 

4·4 (2·8) 
2·9 (2·3) 

 

6·6 (2·5) 

3·2 (3·2) 
2·5 (3·2) 

 

7·1 (2·2) 

5·1 (3·8) 
5·1 (3·6) 

 

 

-0·5 (-2·9-2·0) 
0·1 (-2·3-2·5) 

 

 

0·709 
0·937 

 

 

1·3 (-1·0-3·5) 
2·8 (0·4-5·1) 

 

 

0·266 
0·023 

 

 

1·7 (-0·5-4·0) 
2·7 (0·4-4·9) 

 

 

0·131 
0·023 

PSFS 2 

Baseline  
10 weeks  

 

6·7 (2·0) 
3·8 (2·8) 

 

5·6 (2·6) 
3·2 (2·8) 

 

6·2 (2·7) 
4·9 (3·4) 

 

 
0·5 (-2·2-3·2) 

 

 
0·724 

 

 
2·2 (-0·3-4·8) 

 

 
0·081 

 

 
1·8 (-0·8-4·3) 

 

 
0·178 



 

 
Data shown as mean (SD), unless stated otherwise. aTraditional mirror therapy followed by teletreatment group bTraditional mirror therapy followed by self-delivered 

mirror therapy group; cSensomotor exercises without mirror followed by self-delivered sensomotor exercises group (control group).dFor numerical outcomes treatment 

effect is adjusted for outcome at baseline, age, time post-amputation, reason for amputation, perceived length, position, and range of motion of phantom limb. Treatment 
effect for binary outcomes (frequency and duration of PLP) shown as odds ratio (OR). ePLP: Phantom limb pain; fNPSI: Neuropathic Pain Symptom Inventory; gPSFS: 

Patient Specific Functional Scale; hPDI: Pain Disability Index; iPSEQ: Pain Self-Efficacy Questionnaire; jGPE: Global Perceived Effect Scale; kEQ5D-5L: 5-dimensional 

Euroqol questionnaire; mNo baseline measurement. 
 

 

 

 

 

6 months  2·6 (2·7) 2·6 (3·5) 4·5 (3·5) 0·8 (-2·0-3·5) 0·575 2·7 (0·0-5·3) 0·048 1·9 (-0·7-4·5) 0·151 

PSFS 3 

Baseline  
10 weeks  

6 months  

 

7·0 (2·3) 
3·0 (2·9) 

2·3 (2·7) 

 

6·8 (2·2) 
2·3 (2·4) 

1·4 (2·2) 

 

5·8 (2·2) 
5·0 (2·2) 

4·8 (3·4) 

 

 
-1·0 (-3·7-1·8) 

-0·8 (-3·6-2·0) 

 

 
0·483 

0·586 

 

 
3·1 (0·7-5·5) 

4·0 (1·4-6·5) 

 

 
0·012 

0·003 

 

 
4·1 (1·4-6·7) 

4·7 (2·1-7·3) 

 

 
0·003 

0·001 

PDIh 
Baseline  

10 weeks  

6 months  

 
32·4 

(15·6) 

24·9 
(13·3) 

21·5 

(14·0) 

 
29·1 (17·1) 

  9·1 (9·9) 

10·8 (18·3) 

 
32·0 

(20·1) 

19·1 
(16·9) 

21·2 

(20·0) 

 
 

-12·5 (-27·5-

2·6) 
-10·8 (-25·5-

3·9) 

 
 

0·104 

0·148 

 
 

-3·8 (-17·0-9·5) 

2·6 (-11·1-16·4) 

 
 

0·577 

0·704 

 
 

8·7 (-5·5-22·9) 

13·4 (-0·3-
27·2) 

 
 

0·225 

0·056 

Disturbance in 

sleep 
Baseline   

10 weeks  

6 months 

 

7·0 (2·4) 
4·0 (2·6) 

3·1 (2·5) 

 

6·1 (3·2) 
3·0 (3·2) 

2·2 (3·0) 

 

5·00 (3·3) 
4·6 (3·6) 

4·4 (3·7) 

 

 
-0·4 (-2·8-2·0) 

-0·4 (-2·8-2·1) 

 

 
0·745 

0·771 

 

 
3·0 (0·7-5·3) 

3·7 (1·3-6·1) 

 

 
0·012 

0·003 

 

 
3·4 (1·1-5·5) 

4·1 (1·8-6·3) 

 

 
0·004 

0·001 

Disturbance in 

mood 

Baseline  
10 weeks  

6 months  

 

5·5 (2·8) 

3·5 (2·7) 
3·0 (2·8) 

 

5·8 (3·4) 

2·6 (3·1) 
1·9 (3·0) 

 

5·3 (3·4) 

3·4 (3·1) 
3·6 (2·9) 

 

 

-0·9 (-3·3-1·6) 
-1·6 (-4·1-0·8) 

 

 

0·495 
0·190 

 

 

0·5 (-1·8-2·8) 
1·2 (-1·2-3·6) 

 

 

0·662 
0·331 

 

 

1·4 (-0·9-3·6) 
2·8 (0·5-5·1) 

 

 

0·238 
0·016 

PSEQi 
Baseline  

10 weeks  

6 months  

 
38·1 

(12·1) 

44·6 
(10·0) 

46·8 

(11·8) 

 
41·8 (11·6) 

49·4 (13·5) 

45·6 (16·5) 

 
40·0 

(14·0) 

44·8 
(13·6) 

45·6 

(13·6) 

 
 

1·9 (-8·3-12·1) 

-2·3 (-12·3-7·8) 

 
 

0·713 

0·656 

 
 

-3·1 (-12·7-6·4) 

-5·5 (-15·5-4·6) 

 
 

0·517 

0·284 

 
 

-5·0 (-14·6-4·6) 

-3·2 (-12·8-6·4) 

 
 

0·302 

0·510 

GPEj,m 

10 weeks  

6 months  

 

1·2 (1·0) 

1·8 (0·9) 

 

1·9 (1·2) 

1·4 (1·9) 

 

1·0 (1·2) 

0·8 (1·3) 

 

0·7 (-0·3-1·7) 

0·2 (-0·8-1·1) 

 

0·150 

0·770 

 

0·0 (-1·0-0·9) 

-0·7 (-1·7-0·3) 

 

0·929 

0·152 

 

-0·8 (-1·6-0·1) 

-0·9 (-1·8-0·1) 

 

0·092 

0·068 
EQ5D-5Lk 

Index value 

Baseline 
10 weeks 

6 months 

 

 

0·7 (0·2) 
0·7 (0·2) 

0·9 (0·1) 

 

 

0·5 (0·3) 
0·8 (0·3) 

0·7 (0·4) 

 

 

0·4 (0·3) 
0·7 (0·3) 

0·7 (0·3) 

 

 

 
0·1 (-0·4-0·1) 

0·0 (-0·2-0·2) 

 

 

 
0·197 

0·965 

 

 

 
0·2 (-0·1-0·4) 

0·0 (-0·2-0·3) 

 

 

 
0·144 

0·733 

 

 

 
0·0 (-0·2-0·2) 

0·0 (-0·2-0·2) 

 

 

 
0·947 

0·684 

EQ5D-5L 
Visual analogue 

scale 

Baseline 
10 weeks 

6 months 

 
 

61·2 

(13·1) 
73·3 

(15·5) 

79·6 
(15·4) 

 
 

59·2 (20·9) 

69·1 (18·1) 
64·5 (26·5) 

 
 

54·4 

(22·7) 
63·2 

(20·8) 

61·4 
(22·6) 

 
 

 

-5·1 (-19·9-9·8) 
-8·5 (-23·2-6·2) 

 
 

 

0·500 
0·254 

 
 

 

-1·5 (-15·5-12·6) 
-13·2 (-27·8-1·4) 

 
 

 

0·837 
0·076 

 
 

 

3·6 (-10·2-
17·4) 

-4·7 (-18·4-9·1) 

 
 

 

0·606 
0·504 


