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Purpose This study was to determine the effect of Upper limb robot therapy (ULRT) on upper limb function in stroke
patients. Methods The subjects of this study were 3 male hemiplegic patients who voluntarily consented to participate in
the study. They were received general training and ULRT during 30 minutes for each session, 5 times a week for a
TM
month. Upper limb function was evaluated by InMotion rehabilitation robot program and manual function test. Results
The results of evaluation in 3 patients showed significant differences in Robot Initiation, Robot Power and Motion Jerk
between pre and post test. Conclusion This study suggested that ULRT was effective in improvement of muscle power,
flexibility and function of the upper limb.
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I. Introduction

The employ of robotics in rehabilitation is a comparatively novel approach that transfers scientific con-

The tissue in cerebral cortex can be damaged partially
by stroke and other neurological injuries so that not
only sensorimotor areas but also motor programs can
be disturbed: a result is an impairment of arm and
hand motor function.1) A robot can control and quantify the intensity of practice and objectively adjust
changes in movement kinematics and forces. In addition, providing novel options for treatment, this technology might give an insight of our understanding of
the mechanisms which is important in the recovery of
motor function after stroke like neural reorganization
and motor learning processes.2) The improvement
process of upper limb function is often slower than
the recovery process of lower limb function. 3) As a
matter of fact, constraint induced or forced-use treatments, in which the partially paralyzed upper extremity is the center of attention of motor activity,
have led to main improvements in motor power both
in the acute and chronic treatment period after stroke.

cepts to clinical practice for supporting disabled
people.

4)

Robot-assisted devices usually have in some

degree the following apparatus: power providing system, mechanical system, robot manipulators, actuators,
sensors, data processing unit, computer program, control system, and software. To supply arm exercise for
patients, an end-effector of robot-assisted device in
which the robot controls the manipulators by giving
force on the patient’s hand is used. In spite of the increasing popularity of robot therapy (RT) for stroke
treatment, characteristics of the patients who might get
an advantage the most from this treatment stay
understudied.5) Practices such as initiation movement
and controlled reaching to the target with RT would
have subjects get better ability adjusting muscle power
from the start and controlling sway all the way to the
target so that subjects would improve function of upper extremity after the intervention.
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Figure 1. Reaching to a target

Figure 2. Drawing a line

II. Materials and Methods

extremity in the movement. TD is the distance a subject moves the hand beyond the target. LD is the extent of deviation from the direct line between the start
and the target. And upper limb function was evaluated by InMotionTM with rehabilitation robot program
and manual function test (MFT)6) in pre and post
intervention. All data were analyzed using SPSS version 18 (Statistical Package for the Social Science).
Wilcoxon signed ranked test was used to determine
variations in the group. All data were presented as
mean with standard deviation (SD). A α=.05 and 0.1
level of significance was used for all statistical tests.

The subjects in this study were 3 right hemiplegic patients from Chungnam university hospital in Daejoen.
They are all males and the mean age (± standard deviation) is 59.33 (± 15.17) years old. The mean time
(± standard deviation) since stroke is 19.33 (± 0.57)
months. The inclusion criteria were patients with hemiplegia after a stroke; at least 6 months since onset;
able to communicate and must understand the instructions given. All subjects provided written informed consent to take part in the study prior to its
initiation. This study followed the principles of the
Declaration of Helsinki. Subjects were received Upper
Limb Robot Therapy (ULRT, InMotionTM) for 30 minutes for each session, 5 times a week for a month
from November 3 to 28, 2014. Figure 1 and 2 show
how to use this divice. There were five different supports from ULRT such as robot initiation (RI), robot
power (RP), motion jerk (MJ), target distance (TD),
line distance (LD). RI is the frequency the robot initiates a movement first than a subject. RP is an
amount of support from ULRT when moving from the
start to the target. MJ is the extent of sway of upper

III. Results
MFT was improved by 2.33 points in the post test and
significant differences are shown in RI (by 3.5), RP
(by 51.75) and MJ (by 69.25) between pre and post
ULRT test. MJ and LD (by 1.58) were increased and
RI, RP and TD (by 2.58) were decreased between pre
and post ULRT test. Table 1 and Figure 3 show the
results.

Table 1. Variations of function between pre and post test
MFT

RI
a

(N=3)

RP
a

Pre-test

4.00±4.00

3.58±3.44

Post-test

6.33±5.85a

0.08±0.14*

124.91±49.44

MJ
a

73.16±19.23*

TD
a

LD

130.08±30.10

a

3.75±0.90

11.08±2.89a

199.33±43.19*

2.58±0.87a

12.66±3.05a

*p＜0.05, a; mean±SD, SD; Standard Deviation; MFT, Manual Functional Test RI, Robot Initiation; RP, Robot Power; MJ, Motion Jerk; TD, Target
Distance; LD, Line Distance
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Figure 3. Variations of function between pre and post test

IV. Discussion
RT uses key factors of motor learning for treatment,
including greatly intensive, task-specific, reproducible,
and interactive performance. Cumulative research
proof and systematic reviews support the effectiveness
of ULRT for influencing motor and functional outcomes in patients with hemiplegia after a stroke.7) In
this study, first of all, initiation of movement reaching
to the target was initiated more by subjects after the
intervention significantly. Moreover, the extent of support from the robot when the subjects were reaching
out was diminished as well. With those results, we
considered that subjects regained ability to recruit
proper muscles and relative muscle power in order
not only to stabilize shoulder joint but also move the
arm straight forward when reaching the upper extremity out to the target. Therefore, the distance passing beyond the target was reduced with controlled
movement of the upper limb. However, when the
subjects were reaching their arm out, there were more
increased perturbations in the affected arm which
were shown in the data of MJ and LD. It happened
because of a lack of agonist and antagonist coordination of the arm. Even though the subjects became not
relying on the support from the robot when initiating
movement and during reaching out, they still showed
less rhythmical and accurate arm motion. Nonetheless,
MFT was improved after ULRT intervention. Even
though the extent of improvement in MFT was small
but it is important that ULRT gave effectiveness on
shoulder and hand function in some degree. In previous study, an augmented therapeutic effect of robot-assisted therapy consisting of repetitive, con-

tinuous, functional movements in three-dimensional
space was significantly shown in the values of grip
power, wolf motor function test, and box and block
test in robot-assisted therapy group in comparison
with gains in control group and it improved the upper
8)
With the
limb function of the patients with stroke.
results in this study, we found out the ULRT intervention can be one of ways to apply for male-patients
with hemiplegia in order to increase not only muscle
strength and flexibility but also the upper limb
function. Therefore, the further study needs to gather
as many subjects as possible to generalize the results
statistically.
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