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Clinical Outcomes of Robot-assisted Arm Rehabilitation in Stroke

Patients

Jungsoo Kim, O.T., Si-Woon Park, M.D., Yongseok Lee, M.D. and Hyojin Seo, O.T.

Myongji Choonhey Rehabilitation Hospital

Objective: We conducted a retrospective data analysis to review the results of robot-assisted arm rehabilitation in post

stroke patients during past 2 years and find out positive influences of the outcomes.

Method: We measured improvements of arm function longitudinally in a group of sixty-four stroke patients, who partici-

pated in the robot-assisted arm therapy from January 2012 to December 2013. Treatment session lasted 30 to 40 minutes,

2to 5 times a week. For at least more than one month, we used the InMotion2.0 (Interactive Motion Technologies, Watertown,
MA, USA) and measured outcomes with the Fugl-Meyer assessment-upper extremity (FMA-UE), Korea-modified Barthel

index (K-MBI) and InMotion robot arm evaluation index. Also, analysis on the subgroup was carried out.
Results: Following the robot-assisted arm rehabilitation, FMA-UE, K-MBI and InMotion robot arm evaluation index

were significantly improved compared to baseline. Mean FMA-UE and K-MBI gain were 4.22 +0.76, 7.63 + 1.18 in each.

However, in the subgroup analysis, the group with less intensity treatment (640 repetition) did not show any significant

improvement.

Conclusion: This is an observational study showing improvements in arm function following robot-assisted arm re-

habilitation compared to baseline, which was significant only in the subgroup who received the intervention longer and
more intensity. (Brain & NeuroRehabilitation 2015; 8: 46-52)
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Fig. 1. Person with stroke engaged in robotic therapy using InMotion 2.0.
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(1) Fugl-Meyer motor function assessment (FMA)
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(3) InMotion robot arm evaluation
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Fig. 2. Result of InMotion robot arm evaluation.
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Table 1. Baseline Characteristics of the Study Participants (N = 64)

Characteristics Value*

Age (years) 51.34 £ 14.51

10~29 4(6.3)

30~39 11(17.2)

40 ~49 11(17.2)

50~59 20 (31.3)

60 ~69 10 (15.6)

70~89 8 (12.5)
Sex

Male 50 (78.1)

Female 14(21.9)
Stroke Type

Ischemic 24 (37.5)

Hemorrhagic 40 (62.5)
Impairment type

Rt. hemiplegia 25(39.1)

Lt. hemiplegia 34 (53.1)

Quadriplegia 5(7.8)
Initial assessment scores

FMA-UE 15.02 + 15.60

K-MBI 60.94 +£19.42

MMSE-K 23.29+6.88

*mean + SD or n (%). FMA-UE: Fugl-Meyer assessment-upper extremity,
K-MBI: Korea-modified Barthel index, MMSE-K: mini mental state examina-
tion-Korea.
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Table 2. Duration, Frequency-adjusted Means of Overall Clinical Outcome Variables between Pre- and Post-treatment of Robot-assisted Arm Rehabilitation

Pre-treatment

Post-treatment

p
Mean + SD Mean + SD
FMA-UE 14.73 £2.06 18.74 +£2.38 0.001*
K-MBI 60.46 +2.51 67.85+2.91 0.001*
InMotion Robot Arm Evaluation
Smoothness 0.37+0.01 0.49 +0.02 0.003*
Reach error 0.08 +£0.01 0.03+0.01 0.001*
Mean velocity 0.09+0.01 0.10+0.01 0.002*
Max velocity 0.16 +0.01 0.21+0.01 0.004*
Path error 0.03+0.01 0.02+0.01 0.002*
FMA-UE: Fugl-Meyer assessment-upper extremity, K-MBI: Korea-modified Barthel index.
Table 3. Comparison of Clinical Outcomes of FMA-UE Subgroups between Pre- and Post-treatment of Robot-assisted Arm Rehabilitation
Pre-treatment Post-treatment
n p
Mean + SD Mean + SD
Severity FMA (UE) =25 12 41.11+13.45 48.56 £ 15.25 0.009*
FMA (UE) <25 52 8.15+5.32 11.51+6.81 0.001*
Cognition function MMSE-K =25 40 17.06 £ 16.67 22.19+18.45 0.001*
MMSE-K <25 24 9.50 +£9.42 12.00 + 11.57 0.009%*
Chronicity Time since onset >6 27 9.52+6.45 11.19£7.26 0.010*
Time since onset <6 37 17.38 £ 17.95 23.24+19.84 0.001*
Intensity Repeats per times = 1024 54 15.19 £ 15.50 19.81+17.53 0.001*
Repeats per times = 640 10 8.25+7.83 9.63 +8.86 0.218
Frequency Times per week =3 38 1493 £ 15.16 19.00 + 17.85 0.001*
Times per week <3 26 12.80 +14.29 16.95 +15.49 0.001*
Duration Therapy duration =3 mos 28 1091 +12.20 15.77+15.50 0.001*
Therapy duration <3 mos 36 16.57 £ 16.19 20.07+17.81 0.001*
FMA-UE: Fugl-Meyer assessment-upper extremity, MMSE-K: mini mental state examination-Korea.
Table 4. Comparison of Clinical Outcomes of K-MBI Subgroups between Pre- and Post-treatment of Robot-assisted Arm Rehabilitation
Pre-treatment Post-treatment
n p
Mean + SD Mean + SD
Severity FMA (UE) =25 12 59.11+ 14.54 70.33 + 17.57 0.004*
FMA (UE) <25 52 60.63 +20.47 67.29 +£21.35 0.001*
Cognition function MMSE-K =25 40 66.58 £ 15.36 75.13£15.72 0.001*
MMSE-K <24 24 49.06 £21.40 55.11+£22.72 0.001*
Chronicity Time since onset >6 27 61.19 £22.90 63.90 £22.90 0.006*
Time since onset <6 37 59.76 + 16.86 70.69 + 18.63 0.001*
Intensity Repeats per times = 1024 54 63.52 £18.03 71.52£18.78 0.001*
Repeats per times = 640 10 43.75 £ 18.94 48.50 £ 19.79 0.027*
Frequency Times per week =3 38 63.17 £ 18.51 70.87 £19.35 0.001*
Times per week <3 26 56.15 +20.44 63.30 +£22.03 0.001*
Duration Therapy duration =3 mos 28 55.14£21.13 64.73 £23.19 0.001*
Therapy duration <3 mos 36 64.76 £ 17.24 70.29 £ 18.35 0.001*

FMA-UE: Fugl-Meyer assessment-upper extremity, K-MBI: Korea-modified Barthel index, MMSE-K: mini mental state examination-Korea.
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Table 5. Univariate-Logistic Regression Analysis for the Group that Shown Clinically Important Changes in FMA-UE (= 5)

FMA-UE =5
B p OR (95% CI)
Severity FMA-UE =25 —0.76 0.29 0.54 (0.12~2.03)
Cognition function MMSE-K =25 —0.13 0.83 0.91(0.34~2.92)
Chronicity Time since onset >6 mos 1.72 0.01 5.21(1.43~19.42)*
Intensity Repeats per times=1024 —0.83 0.35 0.43 (0.14~2.53)
Frequency Times per week =3 0.74 0.24 2.02 (0.63 ~6.42)
Duration Therapy duration =3 mos —1.12 0.66 0.33(0.12~1.13)

FMA-UE: Fugl-Meyer assessment-upper extremity, K-MBI: Korea-modified Barthel index, MMSE-K: mini mental state examination-Korea, 8: estimated co-

efficient, CI: confidence interval, OR: odds ratio.
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