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Abstract: 

Background and objective: Patient-led therapy has the potential to increase 
the amount of therapy patients undertake during stroke rehabilitation and 
to enhance recovery. Our objective was to assess the feasibility and 
acceptability of two patient led therapies during the acute stages of stroke 

care: Mirror therapy for the upper limb and lower limb exercises for the 
lower limb.  
Methods: A blind assessed, multicentre, pragmatic randomised controlled 
trial of patient-led upper limb mirror therapy and patient-led lower leg 
exercises.  
Results: Both interventions proved feasible with >90% retention. No 
serious adverse events were reported. Both groups did less therapy than 
recommended; typically 5-15 minutes for 7 days or less. Participants 
receiving mirror therapy (n=63) tended to do less practise than doing 
lower limb exercises (n=31). Those with neglect did 69% less mirror 
therapy than those without, which was not observed in the exercise group 

(p=0.02). Observed between-group differences were modest but neglect, 
upper limb strength and dexterity showed some improvement in the mirror 
therapy group. No changes were seen in the lower limb group  
Conclusions: Both patient-led mirror therapy and lower limb exercises 
during in-patient stroke care are safe, feasible and acceptable and warrant 
further investigation. 5 to 15 minutes practise for seven days is a realistic 
prescription unless strategies to enhance adherence are included.  
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Abstract 

Background and objective: Patient-led therapy has the potential to increase the amount of 

therapy patients undertake during stroke rehabilitation and to enhance recovery. Our 

objective was to assess the feasibility and acceptability of two patient led therapies during the 

acute stages of stroke care: Mirror therapy for the upper limb and lower limb exercises for the 

lower limb.  

Methods: A blind assessed, multicentre, pragmatic randomised controlled trial of patient-led 

upper limb mirror therapy and patient-led lower leg exercises. 

Results: Both interventions proved feasible with >90% retention. No serious adverse events 

were reported. Both groups did less therapy than recommended; typically 5-15 minutes for 7 

days or less. Participants receiving mirror therapy (n=63) tended to do less practise than 

doing lower limb exercises (n=31). Those with neglect did 69% less mirror therapy than 

those without, which was not observed in the exercise group (p=0.02). Observed between-

group differences were modest but neglect, upper limb strength and dexterity showed some 

improvement in the mirror therapy group. No changes were seen in the lower limb group 

Conclusions: Both patient-led mirror therapy and lower limb exercises during in-patient 

stroke care are safe, feasible and acceptable and warrant further investigation. 5 to 15 minutes 

practise for seven days is a realistic prescription unless strategies to enhance adherence are 

included. 

Clinical Trial Registration Information 

URL: http://www.controlled-trials.com Unique identifier: ISRCTN29533052. 
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Introduction 

Rehabilitation of the upper limb after stroke is a challenge as many survivors suffer 

long-term upper limb deficits and few regain dexterity. Mirror therapy has been suggested as 

a treatment to improve upper limb function
1-3
. It involves the seated patient placing their 

sound arm in front of a table mounted mirror with their weak hand behind it. When the 

patient looks in the mirror, the reflected image of their sound arm moving gives the visual 

illusion they are watching their weak hand move. This illusion is thought to enable the patient 

to move their weak limb more easily although the mechanism is unclear. A recent Cochrane 

Review of mirror therapy for people with stroke
4
 involving 14 studies and 567 participants 

concluded that it can improve upper limb motor function, activities of daily living, neglect 

and pain as an adjunct to normal rehabilitation. However most participants were in the 

chronic stages of stroke and there are limited data on the value of mirror therapy soon after 

stroke. Furthermore details of how the mirror therapy was delivered are often lacking.  

These details are important when it comes to implementation in clinical practice. It is 

well established that most upper limb recovery occurs in the first month after stroke
5
, that 

rehabilitation should start as early as possible
6
 and intensity of the intervention is key to 

regain motor skills
7
. However UK stroke therapy typically involves low intensity, one-to-one 

interactions
8
 and patients rarely receive more than 45 minutes of daily therapy per discipline

6
. 

Consequently intensively-supervised interventions are infeasible. The challenge to improve 

upper limb rehabilitation is to develop interventions that can be used in the acute stages of 

rehabilitation, which enable patients to work intensively without direct therapist supervision.   

We undertook a pragmatic phase II feasibility trial of patient-led mirror therapy 

during inpatient stroke care to gather information to inform a possible Phase III trial. 
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Specifically we assessed completion rates, adverse events, patient adherence and gathered 

preliminary data concerning any impact on impairment and activity.  

 

Methods  

Design: A pragmatic assessor-blinded multi-centre controlled trial with stratified 

imbalanced randomisation (allocation ratio 2:1) was approved by the National Ethics Service 

and University Committees. Participants were recruited through the North-West Stroke Local 

Research Network from in-patient stroke rehabilitation services in 12 hospitals across North-

West England. Eligible participants had experienced a stroke at least one week previously 

with no pre-morbid conditions limiting upper or lower limb function, sufficient cognitive and 

communication skills to give informed consent, and upper and lower limb weakness that 

limited activity.  

As there were no previously reported data for patient-led mirror therapy during acute 

stroke a formal power calculation was not appropriate. Instead, we recruited sufficient 

numbers to enable a sufficiently precise estimate of the variability (standard deviation) of 

study endpoints for future sample size calculations and sufficient replications of the protocol 

to assess feasibility. At least 55 participants recruited to the mirror therapy would enable 

these objectives including a 10% drop-out. As randomisation to a control may be problematic 

and to allow initial evaluation of effect, we also included a control group using a 2:1 

allocation ratio (mirror: control).  

Following informed consent, participants undertook baseline assessments before 

randomisation using an independent web-based randomisation service so that allocation was 

concealed. The strata for randomisation were defined by upper limb weakness (Motricity 
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Index <48 or 48+) and the presence of neglect (<44 on the Star Cancellation Test). Random 

block sizes preserved allocation concealment. A blinded assessor repeated the assessments at 

the end of the treatment period (4 weeks) and at follow up (4 weeks after the end of 

treatment).  

 

Interventions: All participants received usual care and were randomised to also 

receive either patient-led mirror therapy or attentional control (patient-led lower limb 

exercise without a mirror). Lower limb exercises were selected as the control to ensure both 

groups received similar attention from the trial and clinical teams, thereby balancing placebo 

effects. As the effects of exercise are specific to the areas exercised, exercising the lower 

limb would not affect the upper limb, and vice versa. Additionally, this allowed us to make a 

preliminary evaluation of a patient-led exercise as an intervention for lower limb deficits.  

The mirror therapy intervention was based on that used by Michielsen et al
9 
(Figure 1) 

but as the interventions needed to be ‘fit-for-purpose’ for acute care settings, the trial team 

worked with consultation groups of stroke survivors and stroke therapists throughout the trial 

to ensure the treatment and trial protocols were feasible and acceptable for the patients and to 

fit within every-day clinical practice. It is well-established that exercise needs to be feasible 

yet challenging to improve strength and motor control, so the therapies were individualised to 

each patient to accommodate the wide range of abilities. For each intervention there were 

four levels of exercises. For the mirror therapy the fingers, wrist and elbow movements, 

reaching, and at the highest level, functional activities were exercised. The lower limb 

exercises involved the ankles, knees and hips.  

• Level 1 involved flexion, extension, abduction and adduction movements with limb fully 

supported. 
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•  Level 2 involved multi-planar multiple  joint movements, some against gravity 

• Level 3 involved movements against gravity 

• Level 4 involved functional activities.  

The most appropriate exercises were selected for each patient and instructions (with 

aphasia-friendly photos and written instruction) on how to perform them were put in free-

standing ring binder folder which the patient kept to act as an aide-memoire (Figure 2). As 

the patient progressed, the redundant exercises were removed and new ones were added.   

For each participant a ‘local clinician’ was identified to take day-to-day responsibility for 

supervising the interventions. The trial therapists initially taught each participant and local 

clinician how to do the interventions through instruction and demonstrations and selected the 

initial exercises with them. Participants were asked to undertake up to 30 minutes of daily 

practice. It was unlikely that 30 minutes of concentrated practice would be tolerable and so 

ways in which the practice could be undertaken “a little and often” and fitted into the routine 

of the rehabilitation unit (e.g. identifying times in the day/ timetable for the patient to 

practice) were negotiated. The local clinician checked on, and encouraged the patient’s 

practice, dealt with any problems and progressed the exercises as necessary. They also 

encouraged the participants to complete the practice log sheet and completed a log of their 

own input.  Patients who were discharged before the end of the 4 week treatment were 

encouraged to continue with their allocated intervention. The trial therapist rang or visited the 

patient twice a week to monitor adherence and the patient’s progression on to more advanced 

exercises, as necessary. Wherever possible a carer or relative was also taught about the 

treatment and encouraged to assist the patient as necessary and able. 

Outcome Measures: We measured the upper limb to assess the mirror therapy and the 

lower limb to assess the lower-limb exercises as follows: 

Page 7 of 29

http://mc.manuscriptcentral.com/nnr

Neurorehabilitation & Neural Repair

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

  Patient led therapy in acute stroke  

 

7 

 

• Upper and lower limb weakness (Motricity Index
10
 and grip strength

11
) 

• Upper and lower limb sensation (Rivermead Assessment of Sensory Perception, 

RASP
12
) 

• Spasticity of biceps and gastrocnemius for the upper and lower limb respectively 

(Modified Ashworth Scale
13
)  

• Neglect (Star Cancellation test
14
) 

Specifically for the upper limb we measured dexterity (Box and Block
15
) and activity (Action 

Research Arm Test
15
). For lower limbs, we also measured mobility (Rivermead Mobility 

Index
16
) and balance (Brunel Balance Assessment

17
). We monitored participants’ adherence 

using a daily self-reported exercise log. Adverse events were monitored during the treatment 

phase and reported using standardised forms. We also intended to record activity in everyday 

life (Motor Activity Log) but human error led to uninterpretable data. 

 

Analysis: In addition to descriptive analyses, we undertook exploratory comparisons 

of outcome using t-tests and 95% confidence intervals for the difference in mean change from 

baseline to 4 and 8 weeks. To explore whether potential responders could be identified, 

plausible exploratory subgroup analyses of neglect, sensory impairment, weakness and 

balance at each time point were undertaken. Patients were excluded from a given analysis if 

their corresponding measurement was missing; in other respects we employed an intention to 

treat analysis. Multiple linear regression identified factors influencing treatment adherence. 

Treatment time was log transformed to satisfy the assumptions of the regression model. The 

included predictors were age, side of weakness, time since stroke, treatment group, neglect 

and sensation. 
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Results  

Ninety-four participants were recruited; 63 and 31 to the mirror therapy and lower 

limb exercises respectively. Retention rate was high (90%), detailed in Figure 3. 

Demographic, clinical characteristics and baseline assessments are shown in Tables 1 and 2. 

The cohort was representative of patients in inpatient stroke care with a wide range of 

abilities and no major differences between groups. No serious adverse events were reported. 

There were eight reports of short-lived upper and lower limb aches or limb tightness.  

1801 treatment sessions were recorded. Eighty-two participants (87%) recorded at 

least one session; 51 (81%) in the mirror therapy and 30 (97%) in the lower limb exercises 

group. It is not known whether participants who did not complete the exercise logs did not do 

any exercise or just did not complete the log. The mean (SD) number of days when the 

patient-led therapies were performed was 14 (sd 10, range 1- 41) days; 12.9 days (sd =9.3) 

for the mirror group, and 15.2 days (sd =9.5) for the lower limb group, but this difference was 

not significant (p=0.294 95%CI = -6.64, 2.04). Twenty-one (26%) patients continued to 

exercise and record beyond the designated 28 day period but most practised for 7 days or 

fewer (n=29, 35%). This was slightly higher in the mirror therapy group (n= 20, 39%) than 

the lower limb exercises (n=10, 30%). Only two (1%) mirror therapy participants exercised 

for the recommended 28 days while five (15%) lower limb exercise participants achieved 

this. The most common duration of exercise was 5-15 minutes (n=1054, 59%) per session. 

Only 1% (n=21) of mirror therapy sessions and 3% (n=40) of lower limb exercise sessions 

lasted for the recommended 30 minutes. 

Linear regression suggested participants with neglect in the mirror therapy group 

practised less than those without neglect. After adjusting for the other factors, mirror therapy 

group participants with neglect achieved only 31% (p = 0.02, 95%CI: 12, 82%) of the 
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practice time of those without neglect. There was an interaction between treatment group and 

neglect (p=0.052) indicating that this disadvantage was not present in the lower limb exercise 

group. 

Outcome assessments at 4 and 8 weeks are shown in Tables 2, 3 and 4, and as 

standardised mean differences in Figure 4. Neglect, upper limb weakness and dexterity 

showed some improvement for the mirror therapy group compared to the control at the end of 

treatment, which was sustained at follow up. The mirror therapy group showed less 

improvement in upper limb sensation and activity than the control group. All between-group 

differences were small relative to the variability of the endpoints. There was no evidence of 

differences in the lower limb outcome measures (Table 4, figure 4).  

The exploratory subgroup analyses suggested that people with neglect who received 

mirror therapy had less neglect at follow up than those whom received the lower limb 

exercises. The mean change (in Star Cancellation Test) was 23.5 (sd 11.3) and 10.0 (sd 8.0) 

stars respectively and the difference in means was 13.5 stars (p = 0.03, 95% CI 1.7, 25.2). All 

other explorations were non-significant.  

 

Discussion 

This study shows that patient-led mirror therapy and lower limb exercises are safe, 

feasible and acceptable to patients during inpatient stroke care. Few participants achieved the 

recommended 30 minutes of daily practise for 28 days. Most practised for 5-15 minutes for 7 

days. The presence of neglect neglected on the amount of patient-led mirror undertaken. 

Differences between groups were small but neglect, upper limb strength and dexterity 

showed some greater improvement the mirror therapy group than the controls, while 

sensation and upper limb activity improved less than the control group. 
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As an unpowered trial, significant results would not be expected. However our sample 

size was larger than most previous trials, some of which have reported positive results
4
. The 

current trial differs from previous reports in several other methodological details. This is the 

first trial to specifically involve people in the acute stages of stroke. A definitive study in this 

population may require a large sample size as any ‘signal’ from the mirror therapy may be 

subsumed by the ‘noise’ of spontaneous recovery and standard care. Using the data from this 

trial, we calculate that a sample size of 250 patients would be required to detect clinically 

meaningful differences in a phase III trial.  

Another methodological difference with previous studies is that most appear to 

involve direct supervision from trial therapists
4
. We used patient-led mirror therapy with 

light-touch supervision from the clinical therapy team. This provides a pragmatic indication 

of the potential impact of mirror therapy in every-day clinical life but meant that we had little 

control over clinicians’ and participants’ fidelity to the treatment protocol. There is a growing 

recognition that this is a neglected, but crucial, element of complex intervention trials
18
. Clear 

strategies to ensure fidelity is maintained and monitored in future trials are needed.  

Participants’ adherence to the intervention was less than expected, but perhaps not 

surprising as it was largely up to the patient when to practise. In the process evaluation 

accompanying this trial, some participants described how adherence tailed off as they became 

bored or demotivated by lack of obvious improvement. Others, particularly those with more 

severe strokes, struggled to complete the mirror therapy without additional help. Thus an 

insufficient dose of therapy may be a factor. Adherence has rarely been reported to date in 

mirror therapy trials and is generally assumed to be high, given that most trials use directly 

supervised therapy. Future trials should comment on adherence. Our therapy delivery was 

based on Michielsen and colleagues
8
, who used patient-led mirror therapy for people with 

chronic stroke at home, with telephone support and weekly face-to-face contact from trial 
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therapists. They had excellent (self-reported) adherence. It may be that participants found 

mirror therapy easier to undertake at home, than the cramped and busy environment of acute 

stroke care, particularly while they are still very fatigued and over-whelmed by the emotional 

shock of the stroke. This point was highlighted by some of our participants who continued the 

mirror therapy after discharge from hospital. Additionally, a few of our participants raised 

concerns that patient-led therapy may interfere with ‘main-stream’ rehabilitation. 

Michielsen’s
9
 participants had completed their rehabilitation so participation was a welcome 

opportunity to access further therapy. This could have increased motivation and adherence.  

The choice of control is another methodological difference from previous trials. Most 

trials chose other upper limb therapies (most commonly exercises without a mirror or a sham 

mirror) as the control. This provides information about whether the mirror provides an 

additional benefit to exercise alone, but does not indicate the potential advantage of adding 

mirror therapy to standard clinical care. As this was our primary interest, we chose an 

attentional control which did not involve the upper limb. As evaluation of mirror therapy 

moves from efficacy to clinical effectiveness, clinically relevant control interventions are 

needed.      

Surprisingly, although participants with neglect undertook less mirror therapy than 

others, there was still a positive effect. Two recent trials have also reported a positive impact 

of mirror therapy on neglect (as secondary outcomes)
19,20

. This raises an interesting question 

about the potential mechanism of mirror therapy. Trials of intensive upper limb exercises 

with mirror therapy are based on motor learning theory in which intensive practice of 

functional tasks is key to restoring movement and function
21
. It is hypothesised that the 

mirror therapy promotes the neuroplasticity that underlies this process, possibly through 

visually guided motor imagery and the mirror neuron system. Imaging studies of healthy 

individuals demonstrate promotion of motor cortical activity and cortico-spinal excitation 
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with mirror therapy
1-3
 (although a more recent fMRI study could not confirm this

22
, and it has 

been assumed to occur in stroke survivors. However, the first imaging based evaluation of 

mirror therapy involving movements of both hands in people following stroke
23
 found 

increased activity in the precuneus and the posterior cingulate cortex (which are associated 

with body perception and spatial attention) but not in the motor cortex or mirror neuron 

system, suggesting a perceptual rather than motor effect. A more recent study supports these 

findings finding that mirror therapy primarily affects the sensorimotor cortex in stroke 

survivors
24
.  

It is noteworthy that mirror therapy in complex regional pain syndrome (in which 

neglect-like symptoms may be found
25
) is thought to act in a similar way on the dysfunctional 

somoatosensory processing that underlies the condition, possibly by reversing learned disuse 

and dissociation by training sustained attention to the affected limbs and/or reconciling 

sensory-motor incongruence
26,27

. A similar perception-based mechanism may be possible in 

stroke, particularly those with neglect. Further work is needed to understand the mechanisms 

of mirror therapy so the most appropriate patients can be targeted and treatment protocols 

developed 

 

Conclusion: Patient led mirror therapy and lower limb exercises are safe, feasible and 

acceptable during acute stroke care and warrant further investigation. 5 to 15 minutes practise 

for seven days is a realistic prescription unless strategies to enhance adherence are included. 
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Table 1: Baseline demographic and clinical characteristics 

 

Characteristic  Total group  

(n=94) 

Mirror therapy 

(n=62) 

Lower limb 

exercises  (n=31) 

Age (years) Median range) 

Mean (sd) 

66 (26 to 92) 

64 (14) 

66 (26 to 88) 

64 (15) 

65 (40 to 91) 

64 (13) 

Sex Male 60 (65%) 37 (60%) 23 (74%) 

Time since stroke  

(days) 

Median (range) 

Mean (sd) 

19 (7 to 133) 

28.8 (22) 

18 (7 to 76) 

26 (18) 

29 (7 to 133) 

35 (27) 

Stroke type Ischaemic 76 (82%) 50 (81%) 26 (84%) 

Side of weakness Dominant 35 (38%) 25 (40%) 10 (32%) 

Side of weakness  Right 38 (41%) 27 (44%) 11 (35%) 
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Table 2: Baseline assessments of the recruited participants 

Assessment  Total group 

(n=94) 

Mirror therapy 

(n=62) 

Lower leg exercises  

(n=31) 

Upper limb 

Neglect (Star Cancellation) Median (range) 

Mean (SD) 

 

47 (14) 

55 (9-56) 

47 (15) 

54 (8 to 56) 

48 (12) 

Weakness (Motricity Index) Median (range) 

Mean (SD) 

43 (1 to 93) 

40 (30) 

44 (1-93) 

40 (32) 

43 (1 to 85) 

39 (29) 

Weakness (Grip strength) Median (range) 

Mean (SD) 

0 (0 to 20) 

3 (6) 

0 (0-20) 

4 (7) 

0 (0 to 12) 

2 (3) 

Sensation  

(Rivermead Assessment of Sensory Perception) 

Median (range) 

Mean (SD) 

19  (0 to 24) 

16 (9) 

22 (0-24) 

17 (9) 

16 (0 to 24) 

14 (8) 
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Spasticity  

(Modified Ashworth Scale of biceps) 

Median (IQR) 

Mean (SD) 

0 (0 to 2) 

1 (1) 

0 (0-1) 

1 (1) 

0 (0 to 2) 

1 (1) 

Dexterity (Box & Block) Median (range) 

Mean (SD) 

0 (0 to 36) 

5 (9) 

0 (0-36) 

5 (9) 

0 (0 to 29) 

4 (9) 

Actvity (Action Research Arm Test) Median (range) 

Mean (SD) 

0 (0 to 57) 

12 (17) 

0 (0-57) 

13 (18) 

0 (0 to  48) 

10 (15) 

Lower limb 

Weakness (Motricity Index) Median (range) 

Mean (SD) 

54  (1 to 92) 

50 (27) 

59 (1-92) 

52 (27) 

48 (1 to 92) 

46 (28) 

Sensation  

(Rivermead Assessment of Sensory Perception) 

Median (range) 

Mean (SD) 

19 (0 to 24) 

16 (8) 

20 (0-24) 

17 (8) 

19 (0 to 24) 

15 (9) 
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Spasticity  

(Modified Ashworth Scale of tibialis anterior) 

Median (IQR) 

Mean (SD) 

0 (0 to 2) 

1 (1) 

0 (0-1) 

1 (1) 

0 (0 to 2) 

1 (1) 

Balance (Brunel Balance Assessment) Median (IQR) 

Mean (SD) 

4 (0 to 12) 

4 (3) 

4 (3- 5) 

4 (3) 

3 (1 to 4) 

4 (3) 

Mobility (Rivermead Mobility Index) Median (range) 

Mean (SD) 

1 (0 to 14) 

3 (3) 

1 (0-14) 

3 (3) 

1 (0 to 7) 

2 (3) 
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Table 3: Change in upper limb outcomes at end of intervention and follow-up  

Measure Mirror therapy 

mean (SD) 

Lower limb exercises mean (SD) Difference 

(95% CI) 

P value 

At the end of the intervention (4 weeks) 

Neglect (Star Cancellation) 4.4 (10.8) 2  (7.4) 2.4 (-2.1, 6.8) 0.30 

Weakness (Motricity Index) 9.1 (18.3) 6.8 (16.8) 2.4 (-5.8, 10.6) 0.57 

Weakness (Grip strength)  1.7 (4.9) 2.8 (5.7) -1.0 (-3.4, 1.4) 0.41 

Sensation (Rivermead Assessment of Sensory Perception) 0.3 (7.7) 2.4 (6.2) -2.1 (-5.4, 1.2) 0.21 

Spasticity (Modified Ashworth Scale of biceps) -0.0 (1.0) -0.3 (1.1) 0.2 (-0.3, 0.7) 0.36 

Dexterity (Box & Block Test) 8.2 (12.7) 6.0 (11.1) 2.2 (-3.3,7.8) 0.42 

Activity (Action Research Arm Test) 6.9 (13.9) 8.3 (12.1) -1.4 (-7.6, 4.7) 0.64 

At the end of follow up (8 weeks) 
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Neglect (Star Cancellation) 5.9 (11.3) 3.2 (5.4) 2.7 (-1.9, 7.4) 0.24 

Weakness (Motricity Index) 12.9 (20.8) 10.5 (19.9) 2.3 (-7.2, 12.0) 0.63 

Weakness (Grip strength)  2.3 (6.8) 3.6 (5.4) -1.3 (-4.4, 1.7) 0.40 

Sensation (Rivermead Assessment of Sensory Perception) 2.4 (6.5) 3.3 (7.4) -0.9 (-4.1, 2.3) 0.56 

Spasticity (Modified Ashworth Scale of biceps) -0.1 (1.1) 0.1 (1.6) -0.2 (-0.8, 0.4) 0.51 

Dexterity (Box & Block Test) 9.3 (14.9) 7.0 (12.3) 2.4 (-4.3, 9.0) 0.48 

Activity (Action Research Arm Test) 8.5 (14.5) 8.8 (13.8) -0.3 (-7.0, 6.4) 0.93 
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Table 4: Change in lower limb outcomes at end of intervention and follow-up.  

Measure Lower limb exercises  (n=29) Control  (n=57)  Difference 

(95% CI)  

P value 

At the end of the intervention (4 weeks) 

Weakness (Motricity Index) 13.5 (15.4) 10.5 (16.4) 3.0 (-4.5, 10.4) 0.43 

Spasticity (Modified Ashworth Scale of gastrocnemius) 0.1 (2.0) -0.5 (1.6) 0.6 (-0.1, 1.4) 0.11 

Sensation (Rivermead Assessment of Sensory Perception) 1.7 (9.1) 0.4 (8.0) 1.3 (-2.5, 5.1) 0.51 

Mobility (Rivermead Mobility Index) 2.4 (2.8) 3.1 (2.9) - 0.7 (-2.0, 0.7) 0.32 

Balance (Brunel Balance Assessment) 1.9 (1.9) 2.4 (3.1) -0.4 (-1.7, 0.8) 0.48 

At the end of follow up (8 weeks) 

Motricity Index (Motricity Index) 20.3 (12.5) 16.6 (15.0) 3.7 (-3.1, 10.4) 0.28 

Sensation (Rivermead Assessment of Sensory Perception) 1.9 (10.6) 1.7 (6.7) 0.2 (-3.6, 4.0) 0.93 
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Spasticity (Modified Ashworth Scale of gastrocnemius) 0.1 (1.8) -0.3 (1.7) 0.4 (-0.4, 1.2) 0.29 

Mobility (Rivermead Mobility Index) 3.0 (2.7) 3.5 (3.0) -0.4 (-1.8, 0.9) 0.52 

Balance (Brunel Balance Assessment) 3.7 (4.1) 4.1 (3.7) -0.4 (-2.2, 1.4) 0.65 
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Figure 1. The mirror in use 
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Figure 2. The exercise booklets: a) example of the exercise sheets and b) the free 

standing folder 
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Figure 3. Consort Flow Diagram 
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Figure 4: Standardised mean differences for upper limb outcomes (mirror therapy minus control) at A) 4 weeks and B) 8 weeks.  Lower 

limb outcomes (lower limb exercises minus mirror therapy) at C) 4 weeks and D) 8 weeks.  
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