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| Abstract |

PURPOSE: This study investigates the therapeutic effect of
a prototype of a hand rehabilitation device based on magnetic
forces.

METHODS: Using an electromagnet and permanent
magnets, we developed an end effector type device that
induces various movements of the finger in accordance with
the magnetic field direction. A total of 26 subacute stroke
patients were enrolled and assigned to two groups in this
randomized controlled trial. The intervention group received
30 minutes hand rehabilitation therapy per day for 4 weeks,
using the device developed by us. Conventional physical
therapies were conducted equally twice a day, 30 minutes per
session, during the same period in both groups.
RESULTS: After 4 weeks, rate of the Wolf Motor Function
Test as a primary outcome measure showed significant
improvement in the intervention group as compared to control
group(p = .036). Scores of the Manual Function Test and
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Fugl-Meyer Assessment of upper limb were also significantly
increased in the intervention group as compared to control
group(p = .038 and p = .042, respectively). Moreover, the
Korean version of Modified Barthel Index tended to improve
after subjecting to physical therapy in both groups.

CONCLUSION: Our results indicate that the novel hand
rehabilitation device developed using a magnetic force,
improves the hand motor functions and activities of daily life

in subacute stroke patients.
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Fig. 1. Hand rehabilitation device using a magnetic force.
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Table 1. Baseline Characteristics of the Participants

Intervention Group

Control Group

(= 13) (= 13) p-value

Age Years 67.14 + 1031 65.54 + 10.10 450

Sex Male 6 (46) 7 (54) 695
Female 7 (54) 6 (46)

Stroke type Ischemic 8 (62) 9 (69) .695
Hemorrhagic 5 (38) 4 (31)

Dominant hand Right 12 (92) 13 (100) 975
Left 1 (8) 0 (0)

Affected side Right 4 (31) 5 (38) 835
Left 9 (69) 8 (62)

Period after onset Days 30.80 + 6.24 31.14 £ 7.13 432

NIHSS 1042 + 4.03 10.90 + 4.63 .520

K-MMSE 24.61 + 4.13 25.03 £ 521 330

Spasticity MTS > 1 5 (38) 4 (31) 695
MTS = 0 8 (62) 9 (69)

Continuous values are presented as mean =+ standard deviation and categorical values as number (%).
NIHSS, National Institute of Health Stroke Scale; K-MMSE, Korean version of Mini Mental Status Examination; MTS, Modified

Tardieu Scale.
*p < .05

t: Elbow, wrist, and finger flexor muscles of the affected side were evaluated. Even if a single muscle showed spasticity, it was

determined positive.
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(A)

Wolf Mator Function Test (Rate)

(8)

Wolf Motor Function Test (Time

Fig. 2. Change of WMFT rate and time after the 4-week intervention. (A) The WMFT rate significantly increased in both
the intervention and control groups. (B) The WMFT time also significantly decreased in both groups. Compared to
control group, patients in the intervention group showed a more remarkable improvement of WMFT rate and time.

Table 2. Comparison of Outcome Measures between the Intervention Group and the Control Group

Intervention Group Control Group p-value'
Pre Post' Pre Postt
MFT 2250 + 291 3931 + 3.54° 23.13 £ 3.12 3171 + 343 038"
FMA (upper limb) 23.82 + 2.93 33.03 + 3.44° 2294 + 251 26.83 + 3.00° 042"
K-MBI 46 + 7 68 + 10 47 + 8 60 + 10" 487

Values are presented as mean + standard deviation.

MFT, Manual Function Test; FMA, Fugl-Meyer Assessment; K-MBI, Korean version of Modified Barthel Index.

*p < .05
t: analyzed by paired t-test
. analyzed by independent t-test
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