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ABSTRACT 

 
 

Background: Lower-extremity motor (LEMF) function is 

considerably reduced following stroke, resulting in 

functional mobility limitations. Exercise is typically used in 

the weeks after a stroke for people with hemiparesis. This 

review aimed to investigate the effect of mirror therapy 

(MT) on LEMF in stroke patients. 

Materials and Methods: The papers in this review were 

chosen by two authors (S.B. and H.A.) independently to 

identify the available data and to evaluate thoroughly 

between 2007 and 2020.  

Results: In this review, eight papers were identified based 

on the pre-determined inclusion and exclusion criteria. The 

results of the study revealed that MT significantly improved 

LEMF and recovery. The improvement in mobility in 

subacute stroke patients is more prominent, particularly 

enhanced walking speed and LEMF in stroke patients.  

Conclusion: When compared to Cg in the stroke patient, 

MT was demonstrated to be a beneficial and risk-free 

intervention for improving walking velocity, balance 

capacity, motor function, passive range of motion (PROM) 

for ankle dorsiflexion and step length. 
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 INTRODUCTION  
Stroke is a chronic disease characterized by the sudden loss of 

blood circulation to an area of the brain, resulting in a 

corresponding loss of neurologic function with no apparent 

reason other than vascular roots, lasting for longer than 24 hours 

and can lead to serious and fatal outcome.1 It is the main cause 

of long-term disability in adults, with over 60% of the survivors 

from stroke suffering from persistent neurologic deficits that 

decrease quality of life.2 Stroke is found to be a significant 

cause of treatment failure and, a major cursor of long-term 

injury in the USA, UK and Australia that can further be 

accentuated and sustained by reduced walking ability.3  

Altschuler et al., stated that the ability to improve lower limb 

function and a range of motion and accuracy of arm motor 

function was tremendously important. 

 

Lower-extremity motor function (LEMF) is substantially 

reduced after a stroke, resulting in functional mobility 

limitations.4 Exercise therapy based on neuromuscular re-

education has long been used in the weeks following a stroke 

for people with hemiparesis. Affected patients would be asked 

to engage in pre-walking functional tasks such as weight shifts 

in sitting or standing-transfer activities.5 

Mirror therapy (MT) or visual mirror feedback is defined as the 

therapy for pain or disability that may improve one side or both 

sides of the patient by focusing on moving the unimpaired 

limb.6  MT has been recommended as a successful intervention 

for the regeneration of the lower limb after stroke.7 MT in its 

typical form is a cost-effective and simplistic adjunct therapy to 

existing stroke therapies.8,9 

Todorov et al., indicated that visual mirror feedback helps 

decrease asymmetric activation between hemispheres and 

facilitate cortical improvement within the primary motor 

cortices of the ipsilateral and contralateral of the brain.10 

The individual view the reflection of the unaffected limb in a 

mirror during MT in their mid-sagittal plane, thus putting their 

affected limb out of the sight behind the mirror. The optical 

perception or mirror feedback shows how a fully functional 

limb successfully triggers the brain to activate the sensorimotor 

regions to enhance motor rehabilitation.11-15  

 

MATERIALS AND METHODS 
The studies included in this review were carefully selected 

independently by two authors (S.B.A.M and H.A.A) on the 

freely available data. The studies were selected by identifying all 

relevant studies by searching through the different databases 

including PubMed, Cochrane Central Database and Google 

Scholar for the published papers, using the keywords to screen 

carefully from  2007- 2020. The details were imported from the 

citation manager of EndNoteX9. The papers were then checked 

and chosen based on their applicability to the purpose of the 

study. Then final screening was carried out.  

The following search words were employed to include all 

relevant studies: "Mirror therapy", “hypertension”, “stroke”, 

“rehabilitation”, and “lower limb”. Initially, 100 articles were 

identified, and after a careful evaluation according to our pre-

defined inclusion and exclusion criteria (Table 1), eight studies 

were finally included in the study.Finally, to date, most of the 

study related to stroke patients using MT has focused more on 

the upper extremity in the last few years.16 Hence, this review 

aims to investigate the effect of  MT on LEMF in stroke patients. 

 

Table1: Inclusion and exclusion criteria used for this review 

 

 

Study 

characteristics 

 

Inclusion criteria 

 

Exclusion criteria 

Period  
2007- 2020 Studies outside these 

dates 

Type of studies 

Original studies 

from 

Non-peer-reviewed 

or non-original 

research 

Editorials, opinions, 

and discussions 

Publication 

type 

Full-text articles 

available 

Available in 

English 

Studies without full-

texts 

In a language other 

than English 

Participants Stroke patients 

have pain in the 

lower limb 

Patients having any 

other diseases. And 

study about upper 

limb  

Study design  RCT 

Experimental 

study 

Systematic review 

Meta-analysis 

Another study  
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RESULTS 
The results of the current study revealed that MT improved 

LEMF and motor recovery significantly. The increase in mobility 

in subacute stroke patients is more noticeable, as it improves 

walking speed and motor recovery in stroke patients. In addition,  

MT  not only improve ambulation and  LEMF, but it also 

improves balance and gait in the paretic lower limb post-stroke 

as showed in (Table 2). 

 

 

 

 

 

 

 

 

 

Table 2: Studies included in the review with general characteristics and key findings 

 

References 

Number of 

patients/ 

Time of the 

intervention 

Method Result Summary findings 

1 (6) -40 patients 

-4 weeks 

intervention with 6 

months follow up 

-RCT 

-30 minutes a day of the 

MT intervention 

containing nonparetic 

ankle and dorsiflexion or 

sham therapy. 

-In addition to the 

rehabilitation program, 5 

days per week, 2 - 5 

hours a day, for 4 weeks 

-There were significant differences 

between groups after the 

intervention, 

FIM motor score (mean, 21.4 in 

MT group vs 12.5 Cg). 

-The Brunnstrom stages (mean, 1.7 

in the MT group vs mean 0.8 in 

Cg). 

MT and a conventional 

rehabilitation program improved 

LEMF and motor recovery in 

stroke patients. 

2. (17) -22 patients. 

-2 weeks of 

intervention 

\RCT 

-MT group underwent 30 

minutes of functional 

synergy movements of 

the non-paretic lower 

extremity 

-control group underwent 

sham therapy for 30 

minutes. 

-Both groups were 

subjected to a 

conventional stroke 

rehabilitation regime. 

-Al together 90 minutes 

session per day, 6 days a 

week. 

-MT group indicated significant 

differences in FAC. 

-Conventional and MT groups 

presented a significant 

improvement in FMA and BBA. 

MT and traditional care offer 

similar to improve in lower limb 

motor regeneration and balance. 

 

 

3. (18) -69 patients 

-4 weeks of 

intervention 

-RCT 

-Three groups: Cg, MT, 

and MT+neuromuscular 

electrical stimulation. 

-All groups conducted 

interventions for 

0.5hours/day and 5 

days/week. 

-There were significant 

improvements between patients in 

the MT and control group. 

-Brunnstrom stage (10-meter walk 

test and passive range of motion, 

MT plus neuromuscular electrical 

stimulation group exhibited better 

results than those in the MT group 

in the 10-meter walk test) 

Compared to the control group 

patients, the MT+neuromuscular 

electrical stimulation group 

revealed a substantial decline in 

the spasticity 

 

4. (19) -30 patients. 

-4 weeks of 

intervention 

-RCT 

-2 groups: MT and Cg. 

-MT underwent 

traditional treatment for 

5d/wk 2-5h/d, and 30 

minutes 

-MT group showed significant 

improvement in 

1.passive ankle range of motion. 

2.walking speed (mean + 0.083 in 

MT group vs - 0.025 in Cg). 

3.Brunnstrom stages (mean + 0.69 

in MT group vs. + 0.36 in Cg). 

MT combined with a traditional 

rehabilitation program in stroke 

patients enhance walking speed 

and lower extremity motor 

recovery in stroke patients 
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DISCUSSION  

Stroke is regarded as one of the leading causes of high 

dysfunction in the home and community.24 A significant concern 

is the recovery of compromised post-stroke lower limb function, 

and over 30% of patients with chronic stroke experienced an 

ongoing struggle with independent ambulation. This review 

investigates the effect of MT on LEMF in stroke patients. 

Findings from our included studies showed that MT had a 

significant improvement on the LEMF and motor recovery in 

stroke patients,6 with enhancement in the walking speed and 

improved balance and gait in paretic lower limb post-stroke in 

the experimental group compared to the control group.25 

Furthermore, Kim et al., illustrated that MT helps improve the 

effects of stroke on gait ability and improve LEMF. 26 MT also 

yields greater enhancement in ambulation in post-stroke patients.  

It is concluded from our study results that MT provided a 

substantial decline in spasticity and, is beneficial in improving 

motor recovery as a home-based program.22 Previous studies 

have emphasized these similar findings that MT is an important 

technique that can benefit post-stroke patients because it 

significantly improves balance capacity, speed, PROM and step 

length compared to control interventions.27 Middleton et al., 

concluded in a recent study that MT for the lower extremity has  

 

5. (20) -35 patients 

-6 weeks 

intervention 

The AOTA group 

underwent observation 

therapy using video for 

15 minutes a day and 

physical training as the 

observed ones for 15 

minutes per day. 

-The MTA group 

conducted MT for 15 

minutes a day and 

physical training without 

a mirror for 15 minutes a 

day. 

-The AOT group 

received action 

observation-only, 

without physical training, 

for 30 minutes/day. 

-All groups received 

conventional physical 

therapy 2/week for 30 

minutes/ day. 

-Result showed 

1. Improvement in balance and 

gait function was noted. 

2. Significantly improved subjects' 

static balance in the (AOTA) 

groups. 

3. The AOT and  (MTA)  groups 

significantly improved subjects' 

gait ability. 

 

The study showed that activation 

of mirror neurons combined with 

a traditional stroke 

physiotherapy program was able 

to improve LEMF and motor 

recovery in stroke patients 

 

6. (21) -42 patients. 

-12 weeks of 

intervention 

 

-RCT 

-Cg conducted a 

traditional rehabilitation 

program for 4 wk, 60-

120 minutes/day for 5 

days a wk. 

-MT group conducted 

MT for 30 minutes in 

addition to the traditional 

therapy. 

-There was a significant 

improvement in the 

- Berg balance scale 

- motricity index 

- a six-minute walking test 

-  functional ambulation category 

and 

-  modified Ashworth scale 

 

These findings showed that in 

addition to the traditional 

rehabilitation program, MT 

yielded greater enhancement in 

the ambulation and LEMF, 

which is sustained for a limited 

period following treatment 

7. (22) -30 patients 

-4 weeks of 

intervention 

 

-RCT 

-2 groups: Conventional 

therapy and MT+ 

conventional therapy 

group. 

-Both groups received 

conventional treatment 

for 40 minutes/ day, 6 

days/week. 

-MT+ Conventional 

Therapy group 

performed  an additional 

exercise ( non-affected 

extremity, against the 

reflecting surface of the 

mirror). 

-There were significant changes in 

the FMA scores in the Cg and 

Experimental group. 

-There was a significant 

improvement in the conventional 

and MT group in the FMA-LE 

score. 

Incorporating MT as an assistant 

to conventional therapy can 

improve motor recovery as a 

home-based program. 
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significant improvement for gait speed and a small positive 

outcome of MT for motor recovery and mobility in post-stroke 

patients.24 It is generally known that increasing the inflow of 

signals from sensory modalities in different ways can improve 

brain plasticity. 25 It was reported that sensory methods such as 

visual and auditory feedback can help to mediate feedback 

information obtained from movement.26 The mechanism of MT 

creates mirror illusions that generate neuro-transitory signals to 

the brain which in turn stimulate motor and sensory activity, this 

act provides certain positive feedback to the central nervous 

system thus, stimulating Musculoskeletal muscle reflexes such 

as LEMF and recovery.27,28 In stroke patients, MT provides 

visual input of normal movement of the affected limb, which 

may compensate for a lack of proprioceptive input that 

culminates in brain waves and activities. 29Another hypothesis is 

that the mirror neuron system is involved.30 However, the exact 

mechanisms of MT in stroke patients are unknown.12 

Garry et al., explained that among chronic post-stroke 

hemiparetic patients, MT facilitated the lower limb's motor 

recovery and decreased gait deviations.31 Another study 

identified that MT greatly improves activities of daily living and 

reduces pain perception in poststroke patients. Besides, MT 

combined with conventional rehabilitation therapy for 4 weeks 

could be the most effective treatment method for improving 

lifestyle, motor-function, and pain sensitivity in post-stroke 

patients.32 The mechanism is that presenting a physiologic 

image of the afflicted region might help to normalize central 

sensory processing,33 which in turn would lead to wide 

stimulation of attention and cognitive centers, bilateral motor 

cortices, certain areas within the mirror neuron center as well as 

reducing the intracortical inhibition to the affected hemisphere.34 

Nevertheless, MT may be recommended for post-stroke 

patients, but more studies on MT are needed to confirm these 

beneficial effects. 

Balance impairments have been demonstrated to impede the 

capacity of people with stroke to improve their balance, 

especially while walking, hence, tolerable sitting exercise is 

encouraged to improve gait and balance. This would eventually 

enhance the patient's quality of life and reduce the need for 

frequent supervisory support while walking could be an 

accessible way for patients to enhance their walking without 

supervision.35 

Further research is required to investigate the long-term benefits 

of MT on spasticity and functional activities in spastic patients 

as well as additional studies should be conducted to address the 

issue of appropriate treatment dose and adequate recovery phase 

in connection to treatment administration. 

CONCLUSION  

In comparison to Cg, MT was demonstrated to be a beneficial 

and risk-free intervention for improving walking velocity, 

balancing capacity, LEMF, PROM, step length, and reducing 

motor impairment in the lower limbs in post-stroke patients. 

 

Author’s contribution 

S.B.A.M; H.B.AA: literature review, interpreted the data, 

developed   the   design   and methodology, writing of the 

manuscript, comprehended   the   study, performed revisions, 

supervision. A.M.S; A.A.M: conceived the idea of the study, 

performed revisions, and writing of the manuscript.  A.Y.A; 

M.M.A: conceived the idea of the study, literature   review,   

developed   the   design   and methodology, data collection 

and coordination, and interpreted the data. S.I.M; H.M.M; 

A.H.M:  comprehended the study and participated in drafting 

the manuscript, literature review, developed   the   design   

and methodology, supervise the draft making, data collection 

and coordination. 

Funding  

No funding received 

Institutional ethical board approval 

Not applicable 

   Informed Consent 

    The written consent was obtained from the patient in this case 

   Conflict of Interest  

    The authors report no conflict of interest 

REFERENCES  

1. Lakhan SE, Kirchgessner A, Hofer M. Inflammatory 

mechanisms in ischemic stroke: therapeutic approaches. J 

Transl Med. 2009;7:97. 

2. Jongbloed L. Prediction of function after stroke: a critical 

review. Stroke. 1986;17(4):765-76. 

3. Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, 

Deo R, et al. Heart Disease and Stroke Statistics-2017 

Update: A Report From the American Heart Association. 

Circulation. 2017;135(10):e146-e603. 

4. Yan T, Hui-Chan CW, Li LS. Functional electrical 

stimulation improves motor recovery of the lower extremity 

and walking ability of subjects with first acute stroke: a 

randomized placebo-controlled trial. Stroke. 2005;36(1):80-

5. 

5. Pelicioni PHS, Tijsma M, Lord SR, Menant J. Prefrontal 

cortical activation measured by fNIRS during walking: 

effects of age, disease and secondary task. PeerJ. 

2019;7:e6833. 

6. Sütbeyaz S, Yavuzer G, Sezer N, Koseoglu BF. Mirror 

therapy enhances lower-extremity motor recovery and motor 

functioning after stroke: a randomized controlled trial. Arch 

Phys Med Rehabil. 2007;88(5):555-9. 

7. Hendricks HT, van Limbeek J, Geurts AC, Zwarts MJ. 

Motor recovery after stroke: a systematic review of the 

literature. Arch Phys Med Rehabil. 2002;83(11):1629-37. 



Altamash J Dent Med 
AJDM / VOL 2, Issue 1: January-June 2023 

 Al Mhanna et al  

 

8. Thieme H, Morkisch N, Mehrholz J, Pohl M, Behrens J, 

Borgetto B, et al. Mirror therapy for improving motor 

function after stroke. Cochrane Database Syst Rev. 

2018;7(7):Cd008449. 

9. Fritzsch C, Wang J, Dos Santos LF, Mauritz KH, Brunetti 

M, Dohle C. Different effects of the mirror illusion on motor 

and somatosensory processing. Restor Neurol Neurosci. 

2014;32(2):269-80. 

10. Todorov A, Harris LT, Fiske ST. Toward socially inspired 

social neuroscience. Brain Res. 2006;1079(1):76-85. 

11. Altschuler EL, Wisdom SB, Stone L, Foster C, Galasko D, 

Llewellyn DM, et al. Rehabilitation of hemiparesis after 

stroke with a mirror. Lancet. 1999;353(9169):2035-6. 

12. Ramachandran VS, Rogers-Ramachandran D. Synaesthesia 

in phantom limbs induced with mirrors. Proc Biol Sci. 

1996;263(1369):377-86. 

13. Rosen B, Lundborg G. Training with a mirror in 

rehabilitation of the hand. Scand J Plast Reconstr Surg Hand 

Surg. 2005;39(2):104-8. 

14. Tantawy SA, Kamel DM. The effect of kinesio taping with 

exercise compared with exercise alone on pain, range of 

motion, and disability of the shoulder in postmastectomy 

females: a randomized control trial. J Phys Ther Sci. 

2016;28(12):3300-5. 

15. Mohan U, Babu SK, Kumar KV, Suresh BV, Misri ZK, 

Chakrapani M. Effectiveness of mirror therapy on lower 

extremity motor recovery, balance and mobility in patients 

with acute stroke: A randomized sham-controlled pilot trial. 

Ann Indian Acad Neurol. 2013;16(4):634-9. 

16. Xu Q, Guo F, Salem HMA, Chen H, Huang X. Effects of 

mirror therapy combined with neuromuscular electrical 

stimulation on motor recovery of lower limbs and walking 

ability of patients with stroke: a randomized controlled 

study. Clin Rehabil. 2017;31(12):1583-91. 

17. Salem HMA, Salem HMA. The effects of mirror therapy on 

clinical improvement in hemiplegic lower extremity 

rehabilitation in subjects with chronic stroke. Int J Biomed 

Biol Eng. 2015;9(2):99-104. 

18. Lee HJ, Kim YM, Lee DK. The effects of action observation 

training and mirror therapy on gait and balance in stroke 

patients. J Phys Ther Sci. 2017;29(3):523-6. 

19. Ikizler May H, Ozdolap Ş, Mengi A, Sarıkaya S. The effect 

of mirror therapy on lower extremity motor function and 

ambulation in post-stroke patients: A prospective, 

randomized-controlled study. Turk J Phys Med Rehabil. 

2020;66(2):154-60. 

20. Deshpande M, Fulzele A. Effect of home-based mirror 

therapy on lower limb function in patients with stroke: A 

randomized controlled trial. Panacea J Med Sci. 

2020;10(1):13-17. 

21. Vaidya P. Comparison between proprioceptive 

neuromuscular facilitation versus mirror therapy enhances 

gait and balance in paretic lower limb after acute stroke. Int J 

Physiol Nutr Phys Educ. 2020;5(2):156-160. 

22. McCabe CS, Haigh RC, Ring EF, Halligan PW, Wall PD, 

Blake DR. A controlled pilot study of the utility of mirror 

visual feedback in the treatment of complex regional pain 

syndrome (type 1). Rheumatology (Oxford). 2003;42(1):97-

101. 

23. Deconinck FJ, Smorenburg AR, Benham A, Ledebt A, 

Feltham MG, Savelsbergh GJ. Reflections on mirror therapy: 

a systematic review of the effect of mirror visual feedback 

on the brain. Neurorehabil Neural Repair. 2015;29(4):349-

61. 

24. Middleton A, Braun CH, Lewek MD, Fritz SL. Balance 

impairment limits ability to increase walking speed in 

individuals with chronic stroke. Disabil Rehabil. 

2017;39(5):497-502. 

25. Organization WH. The global burden of disease: 2004 

update. World Health Organization; 2008. 

26. Ji SG, Kim MK. The effects of mirror therapy on the gait of 

subacute stroke patients: a randomized controlled trial. Clin 

Rehabil. 2015;29(4):348-54. 

27. Broderick P, Horgan F, Blake C, Ehrensberger M, Simpson 

D, Monaghan K. Mirror therapy for improving lower limb 

motor function and mobility after stroke: A systematic 

review and meta-analysis. Gait Posture. 2018;63:208-20. 

28. Louie DR, Lim SB, Eng JJ. The Efficacy of Lower 

Extremity Mirror Therapy for Improving Balance, Gait, and 

Motor Function Poststroke: A Systematic Review and Meta-

Analysis. J Stroke Cerebrovasc Dis. 2019;28(1):107-20. 

29. Hamdy S, Rothwell JC, Aziz Q, Singh KD, Thompson DG. 

Long-term reorganization of human motor cortex driven by 

short-term sensory stimulation. Nat Neurosci. 1998;1(1):64-

8. 

30. Moreland JD, Thomson MA, Fuoco AR. Electromyographic 

biofeedback to improve lower extremity function after 

stroke: a meta-analysis. Arch Phys Med Rehabil. 

1998;79(2):134-40. 

31. Garry MI, Loftus A, Summers JJ. Mirror, mirror on the wall: 

viewing a mirror reflection of unilateral hand movements 

facilitates ipsilateral M1 excitability. Exp Brain Res. 

2005;163(1):118-22. 

32. Luft AR, Forrester L, Macko RF, McCombe-Waller S, 

Whitall J, Villagra F, et al. Brain activation of lower 

extremity movement in chronically impaired stroke 

survivors. Neuroimage. 2005;26(1):184-94. 

33. Wu CY, Huang PC, Chen YT, Lin KC, Yang HW. Effects of 

mirror therapy on motor and sensory recovery in chronic 

stroke: a randomized controlled trial. Arch Phys Med 

Rehabil. 2013;94(6):1023-30. 



Altamash J Dent Med 
AJDM / VOL 2, Issue 1: January-June 2023 

 Al Mhanna et al  

 
34 

34. Arya KN, Pandian S, Kumar V. Effect of activity-based 

mirror therapy on lower limb motor-recovery and gait in 

stroke: A randomised controlled trial. Neuropsychol Rehabil. 

2019;29(8):1193-210. 

35. Yang Y, Zhao Q, Zhang Y, Wu Q, Jiang X, Cheng G. Effect 

of Mirror Therapy on Recovery of Stroke Survivors: A 

Systematic Review and Network Meta-analysis. 

Neuroscience. 2018;390:318-36. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


