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Backeround: Cerebrovascular accident or stroke is a major leading cause of death and long-term disability
worldwide. Upper extremity function impairment after stroke is main problem which effects ability to perform activities
of daily life as well as the patient’s quality of life. An appropriate and effective upper extremity rehabilitation program,
therefore, is very crucial. Objective: The study was designed to determine the effectiveness of mirror therapy (MT)
combined with Occupational Therapy (OT) on upper extremity rehabilitation in stroke. Method: Fifty-six post-stroke
survivors were assigned to either control group (n=28), or an experimental group (n=28). Twelve intervention sessions
were provided for both groups, forty minutes of OT program for control group, and twenty minutes of OT program
plus twenty minutes of MT program for experimental group. The recorded measurements consisted of 1) the Fugl
Meyer subscores for upper extremity 2) Modified Jebsen Taylor Test of hand function 3) sensation assessment and
4) muscle tone assessment. All participants were assessed before intervention, after the last intervention, 1 and 3
months after last intervention. Results: Both groups demonstrated improvement in upper extremity control and
unilateral hand skills, the improvement of these abilities over baseline remained stable longer in experimental group.
No differences were observed in sensation and muscle tone measurement. Conclusions: It was concluded that
mirror therapy program combined with occupational therapy program (MT+OT) is an effective method for improving
upper extremity function in stroke patient.

Keywords: Stroke, Mirror therapy technique, Occupational therapy for upper extremity training
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a51971 2 Demographic and clinical data of study participants according to experimental and control group

Characteristic

Experimental group (n = 28)

Control group (n = 28)

Mean age, years +SD
Gender (n, %)
Male
Female
Type of stroke (n, %)
Hemorrhage
Thrombosis

Median period from stroke onset, months (IOR)

58.3 £13.20 60.5 +£11.48
16 (57.1) 17 (60.7)
12 (42.9) 11 (39.3)

12 (42.9)
16 (57.1)
10 (6.5, 15.5)

14 (50.0)
14 (50.0)
10 (6.0, 16.0)

wan15UsEIiu Fugl-Meyer Assessment (upper extremity motor)
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Mean of total Motor function score (SD) Mean difference score” (95% CI) Group
Group X time
Pre- Post- Follow-up  Follow-up post- Follow-up  Follow-up pvalue
intervention  intervention 1 mo. 3 mo. intervention 1 mo. 3 mo.
Exp. 17.3(14.03) 29.6 (16.37)  31.5(16.64) 32.0(17.77) -1.50 2.32 5.11 < 0.001

(-4.72, 1.72) ~ (-0.90, 5.54) (1.89, 8.33)

Control ~ 12.0(11.47) 25.8(18.28) 23.9(17.62) 21.6(16.91)

* muAuAzLIUALENITIRIUNSAIUANNSIAde Ul SE A ULAe N ST

Wan13Usekiu Modified Jebsen-Taylor test of hand function
Modified Jebsen-Taylor test of hand function Jun1suseiiusinwensiddesiia unilateral hand skills v@9
91anadnsNid1smnITITevaaengy wanslunsei 4
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Modified Jebsen-Taylor test of hand function faun1situyl vidsduaanisituy fanuua 1 Hieuuas 3 iwieu

Mean of Total time use, second (SD) Mean difference score” (95% CI) Group
Group X time
Pre- Post- Follow-up Follow-up post- Follow-up Follow-up pvalue
intervention intervention 1 mo. 3 mo. intervention 1 mo 3 mo
Exp. 749.4 639.6 589.2 574.7 -38.1 -96.3 -111.1 .003
(166.81) (289.49) (298.20) (302.36) (- 104.6,28.3) (- 162.7,-29.9) (- 177.5,-44.7)
Control 788.8 717.2 724.9 725.1
(100.14) (180.39) (158.17) (151.19)

* munuazuuwineensldiioneunsiluy

Han15UseLiii Modified Ashworth Scale
A15UsEdiU Modified Ashworth Scale 1unisuszdliusesuanufamvasnanuiilanvusaziievaseranadasiingiy

MyidevsaeIngu Ineusafivlunisiedouls 9 gUuuY (97971 5)




M19197 5 AZUULRABLATAINLANANTDIALILAEAY YadnaadnsndunaaetwaznauaIuay Tunsusediy Modified
Ashworth Scale faun1situy vidsduanan1situg Aanuna 1 iHsuuag 3 oy

Mean of Ashworth score (SD) Mean difference score” (95% CI) Group
Group Pre- Post- Follow-up Follow-up post- Follow-up  Follow-up x time
intervention  intervention 1 mo. 3 mo. intervention 1 mo. 3 mo. p-value
Shoulder flexion
Exp. 0.25 (0.44) 0.14 (0.36)  0.14(0.36) 0.14 (0.36) -0.16 -0.16 -0.16 0.302
Control 0.32(048)  0.11(031) 0.11(031) 0.11(031)  (0-23,-0.09) (023,-009) (-0.23,-0.09)
Shoulder abduction
Exp. 0.32(0.48) 0.21(0.42)  0.14(0.36) 0.14 (0.36) -0.11 -0.14 -0.14 0.548
Control 0.18(039)  0.07(026) 0.07(0.26) 0.07 (0.26) ~ (0.18,-0.04) (021,-007) (-0.21,-0.07)
Elbow flexion
Exp. 0.32(0.48) 0.21(0.42)  0.18(0.39) 0.18 (0.39) -0.14 -0.14 -0.14 0.678
Control 029 (0.46)  0.11(0.31) 0.14(0.36) 0.14(0.36) ~ (021,-0.07) (021,-007) (-0.21,-0.07)
Elbow extension
Exp. 0.21(0.42) 0.14 (0.36)  0.14(0.36) 0.18 (0.39) -0.04 -0.09 -0.07 0.396
Control 021(042)  021(050) 0.11(031) 0.11(0.31)  (0.12,0.05) (-0.17,0.00) (-0.16,001)
Forearm pronation
Exp. 0.25 (0.44) 0.25(0.44)  0.21(0.42) 0.21(0.42) -0.05 -0.07 -0.07 0.364
Control 0.18(0.39)  0.07(026) 007(026) 0.07(0.26) ~ (0-11,0.01) (0.13,-0.01) (-0.13,-0.01)
Forearm supination
Exp. 0.29 (0.46) 0.32(0.48)  0.25(0.44) 0.25(0.44) 0.05 -0.02 -0.02 0.960
Control 0.18(039)  0.25(065 0.18(0.55) 0.18 (055  (0.025,0.13) (:0.10, 0.06) (-0.10, 0.06)

Wrist extension

Exp. 029 (0.46)  0.36(0.68)  0.32(0.61) 0.29 (0.60) 0.02 -0.02 -0.04
Control 018(039)  0.14(036) 0.11(031) 0.11(031) (-0.054,009) (-0.09,0.05) (-0.11,0.04)
Fingers flexion

Exp. 014(036)  0.14(0.36)  0.11(0.31) 0.14 (0.36) -0.04 -0.04 -0.02
Control 0.11(0.31)  0.04(0.19) 007(0.26) 0.07(0.26)  (0.09,0.02) (-0.09,0.02) (-0.07,0.03)
Fingers extension

Exp. 0.04(0.19)  0.04(0.19)  0.04(0.19) 0.04 (0.19) 0.11 0.11 0.11

Control 0.11(031) 00 0(0) 00 (0.03,0.19)  (0.03,0.19) (0.03, 0.19)

# 9 = o o & P &
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Mean of Ashworth score (SD) Mean difference score” (95% CI) Group
Group Pre- Post- Follow-up Follow-up post- Follow-up  Follow-up x time
intervention intervention 1 mo. 3 mo. intervention 1 mo. 3 mo. p-value
Pain
Exp. 1.86 (0.36) 1.86 (0.36) 1.86 (0.36) 1.89(0.31) -0.02 0 0.02 0.747
Control 1.68 (0.61) 1.64 (0.62) 1.68 (0.61) 1.68(0.61) (-0.06, 0.03)  (-0.04, 0.04) (-0.03, 0.06)
Light touch
Exp. 1.79 (0.50) 1.82(0.48) 1.82(0.48) 1.82(0.48) 0.04 0.04 0.04 1.000
Control 1.61 (0.69) 1.64 (0.62) 1.64 (0.62) 1.64 (0.62) (-0.02,0.10)  (-0.02, 0.10) (-0.02, 0.10)
Pressure
Exp. 1.79 (0.50) 1.82(0.48) 1.82(0.48) 1.82(0.48) 0.04 0.05 0.05 0.738
Control 1.61 (0.69) 1.64 (0.62) 1.68 (0.61) 1.68(0.61) (-0.01,0.08)  (0.01,0.10) (0.01, 0.10)
Temperature
Exp. 1.79 (0.57) 1.82(0.48) 1.82(0.48) 1.82(0.48) 0.02 0.02 0.02 0.375
Control 1.68 (0.61) 1.68 (0.61) 1.68 (0.61) 1.68(0.61) (-0.01, 0.04) (-0.01, 0.04) (-0.01, 0.04)
Proprioception
Exp. 1.96 (0.19) 1.96 (0.19) 1.96 (0.19) 1.96 (0.19) 0.04 0 0.04 0.375

Control 1.79 (0.57) 1.86 (0.45) 1.79 (0.57)  1.86 (0.45) (-0.02, 0.09) (-0.06, 0.06) (-0.02, 0.09)
Kinesthesia
Exp. 1.96 (0.19) 1.96 (0.19) 1.96 (0.19) 196 (0.19)

Control 1.86 (0.45) 1.86 (0.45) 1.86 (0.45) 1.86 (0.45)
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