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Abstract

Objective: To investigate levels of satisfaction with robot-assisted gait training in patients with
stroke, and to investigate the satisfaction according to the patient's demographic characteristics,
type of robot, and functional level.

Methods: One-hundred-and-ninety-nine stroke patients who received robot-assisted gait
training completed a purpose-designed survey. Data on the characteristics of patients, type of
robot, number of robot training sessions, and duration of each robot session were collected.
Functional Ambulation Category (FAC), Berg Balance Scale (BBS), Modified Barthel Index (MBI),
and Mini-Mental State Examination (MMSE) were measured at baseline.

Results: Patients showed high satisfaction in most items in the satisfaction survey for the robot-
assisted gait training in patients with stroke. However, it showed the lowest level of satisfaction
in the item whether the robot-assisted gait training was more effective than conventional
physiotherapy. In addition, significantly higher satisfaction was observed in some items in
women, when the disease duration was less than 3 months, and when the MBI score was low.
When walking ability was high, significantly low satisfaction was observed in some items. No
differences in satisfaction were observed according to age, type of robot, and level of balance
and cognitive function.

Conclusion: Overall, robot-assisted gait training showed high satisfaction in patients with
stroke. In some items, women, patients with short disease duration and low activities of daily
living function showed high satisfaction, and patients with high walking ability showed low
satisfaction. Therefore, various factors need to be considered in robot-assisted gait training in
patients with stroke.
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of functional ambulation category (FAC), Berg balance
scale (BBS), modified barthel index (MBI), mini—mental
state examination (MMSE)S Z43}c} k4] A& =&
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A) Morning Walk

B) Lokomat

C) Exowalk

Fig. 1. Robotic devices used in this study.

Source: A) http://www.curexo.com/english/medical/sub02.php?
PHPSESSID=4e0a3da9a46¢cc7077fb18aa41dc6el 11, B) https://
www.itero.si/en/vzorcna-stran/about-us/, C) http://hmhis.com/,

D) https://www.itero.si/en/vzorcna-stran/about-us/
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Table 1. Demographics and Baseline Characteristics of Patients

Characteristics No. of cases
Gender, n (%)

Female 61 (30.65)
Male 138 (69.35)
Age (years) 62.03 +14.38

Stroke etiology, n (%)

Infarction 144 (72.36)

Hemorrhage 44 (22.11)

Infarction + hemorrhage 2 (1.01)

Unknown* 10 (5.03)
Side of weakness, n (%)

Left 88 (44.22)

Right 104 (52.26)

Both 7 (3.52)
Duration from stroke (months) 3.14+5.46
Type of robot, n (%)

End-effector robot (Morning Walk) 139 (69.85)

Exoskeletons

Lokomat' 22 (11.06)
Exowalk’ 25 (12.56)

Overground gait training robot (Andago) 14 (7.04)
Sessions per week 3.89+1.41
Total sessions 15.33+£17.90
Duration of each robot session (min) 22.37+6.62
FAC 1.72+1.41
BBS* 26.91+17.07
MBI 50.83 £23.53
MMSE’ 24.07 +£5.72

FAC: Functional Ambulation Category, BBS: Berg Balance Scale,
MBI: Modified Barthel Index, MMSE: Mini-Mental State Examination
* Unknown due to data loss

"1 patient received gait training using both Lokomat and Exowalk.
#10 patients were not measured due to institutional conditions.

*1 patient were not measured due to aphasia.
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Fig. 2. Satisfaction with each item of the survey for robot-assisted gait training (n=199).
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Table 2. Comparison of Satisfaction According to Patient Characteristics

Gender Age (years) Duration from stroke (months)

Items’

Female (n=61) Male (n=138) <65 (n=110) >65 (n=289) <3 (n=149) >3 (n=50)
1 3.57+0.56 3.43+£0.69 3.45+0.67 3.51 £0.64 3.51+0.68 3.38+0.57
2 3.52+£0.65 332+0.76 335+£0.74 3.42+0.74 3.43+0.74 3.24+0.72
3 3.48 £0.65 3.30+£0.74 3.33+£0.69 3.39+0.75 3.40 +£0.75 3.24+0.59*
4 3.43+£0.67 3.21+0.73* 3.24+0.75 3.33+£0.67 334+0.71 3.10+0.74*
5 3.25+0.70 3.14+£0.75 3.14+0.72 3.22+0.75 321+£0.77 3.08 £0.63
6 3.49 £ 0.60 3.41+0.71 3.43 +£0.70 3.45 +0.66 3.45+0.71 3.40=+0.57
7 3.56£0.59 3.45+£0.67 3.47 £0.66 3.49 £0.64 3.52+£0.67 3.38+£0.57
8 3.07+£0.79 2.89£0.86 2.86 £ 0.86 3.05+£0.81 2.95+0.88 2.94+0.74
9 3.57+0.56 3.40 £ 0.69 3.44+£0.67 3.47+£0.64 3.49 +0.68 3.34+0.59

"1: Has robot-assisted gait training helped rehabilitation?, 2: Did robot-assisted gait training increase the motivation for rehabilitation
treatment?, 3: Did robot-assisted gait training help improve concentration in the rehabilitation program?, 4: Was the robot-assisted gait
training time appropriate?, 5: Was the number of robot-assisted gait training sessions appropriate?, 6: Are you willing to continue with

robot-assisted gait training?, 7: Would you recommend robot-assisted gait training to someone with a similar disease?, 8: Has robot-
assisted gait training been more helpful for rehabilitation than conventional physiotherapy?, 9: Overall, were you satisfied with the

robot-assisted gait training?
*p < 0.05 (Mann—Whitney test)
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Table 3. Comparison of Satisfaction According to Type of Robot

Type of robot
Ttems' End-effector robots Exoskeletons Overground gait training
(Morning walk) (n = 139) Lokomat (n =22) Exowalk (n = 25) robot (Andago) (n= 14)
1 3.54+0.61 3.41£0.73 3.36 +0.76 3.21 £0.80
2 3.47+0.70 3.14£0.83 3.24+£0.78 3.14£0.77
3 3.42 +0.69 3.23+0.81 3.28 +0.74 3.14+0.77
4 3.34+0.72 3.18 £ 0.80 3.12+0.67 3.14 £ 0.66
5 3.23+0.74 3.05+0.84 3.04+0.73 3.14+0.53
6 3.47 £0.65 3.41+0.73 3.40 £ 0.76 3.29+0.73
7 3.54£0.59 3.414+0.73 3.40+0.82 3.21+£0.70
8 2.95+0.85 2.86+0.77 2.88+0.93 3.21+£0.70
9 3.53+0.61 3.324+0.72 3.36+0.70 3.14£0.86

"1: Has robot-assisted gait training helped rehabilitation?, 2: Did robot-assisted gait training increase the motivation for rehabilitation
treatment?, 3: Did robot-assisted gait training help improve concentration in the rehabilitation program?, 4: Was the robot-assisted gait
training time appropriate?, 5: Was the number of robot-assisted gait training sessions appropriate?, 6: Are you willing to continue with
robot-assisted gait training?, 7: Would you recommend robot-assisted gait training to someone with a similar disease?, 8: Has robot-
assisted gait training been more helpful for rehabilitation than conventional physiotherapy?, 9: Overall, were you satisfied with the
robot-assisted gait training?

Table 4. Comparison of Satisfaction According to Level of Physical and Cognitive Function

FAC BBS MBI MMSE

.
Items™ 1-3 4-5 0-20 21-40 41-56 0-50 51-100 <24 > 24

(n=40) (@=133) (=26 (@=72) (=70) (@M=47) (=95 (=104) (n=70) (n=128)

3.53+0.51 3.53+0.66 3.15+£0.78" 3.42+0.73 3.54=£0.56 3.51+0.72 3.51+£0.63 3.44+0.69 3.39+£0.71 3.52+0.63
3.28+0.72 3.46+0.71 3.15+0.83 3.29+0.80 3.44+0.65 3.47+0.78 3.42+0.71 3.35+0.76 3.30+0.77 3.42+0.72
3.35£0.62 3.42+0.70 3.04£0.87 3.36+0.77 3.41£0.63 3.30+0.78 3.48+£0.67 3.23+0.74" 3.31£0.79 3.38+0.68
3.33+£0.73 3.32+£0.71 2.96+0.66 3.21+0.77 3.33£0.68 3.19+0.71 3.31+0.70 3.24+0.73 3.31+0.69 3.25+0.73
3.13+£0.76 3.28+£0.69 2.73£0.78 3.07+0.79 3.29+0.62 3.11£0.79 3.22+0.74 3.13+0.73 3.30+£0.69 3.10+£0.75
3.43+0.59 3.48+0.66 3.23£0.86 3.33+0.73 3.56+0.56 3.45+0.77 3.47+0.63 3.41+0.73 3.37+0.68 3.48+0.66
3.45+0.55 3.53£0.65 3.31+0.79 3.44+0.69 3.49+0.63 3.51+0.66 3.49+0.63 3.48+0.68 3.40+0.69 3.52+0.63
2.98+0.83 2.98+0.83 2.69+0.88 2.82+0.84 2.96+0.84 3.19+0.82 2.94+0.83 2.95+0.85 2.94+0.80 2.95+0.87
3.43+0.55 3.51£0.64 3.20+0.85 3.39+0.72 3.50+0.61 3.49+0.66 3.50+0.59 3.40+0.71 3.40+0.67 3.49+0.64

O 00 3 O W A WD =

FAC: Functional Ambulation Category, BBS: Berg Balance Scale, MBI: Modified Barthel Index, MMSE: Mini-Mental State Examination
"1: Has robot-assisted gait training helped rehabilitation?, 2: Did robot-assisted gait training increase the motivation for rehabilitation
treatment?, 3: Did robot-assisted gait training help improve concentration in the rehabilitation program?, 4: Was the robot-assisted gait
training time appropriate?, 5: Was the number of robot-assisted gait training sessions appropriate?, 6: Are you willing to continue with
robot-assisted gait training?, 7: Would you recommend robot-assisted gait training to someone with a similar disease?, 8: Has robot-
assisted gait training been more helpful for rehabilitation than conventional physiotherapy?, 9: Overall, were you satisfied with the
robot-assisted gait training?

p < 0.05 (Mann—Whitney test)

8 |



Geriatric Rehabilitation 2021;11(2):80-88

OIFZ 2l 691 : S SHxjoll T 5Hx| K 2 x=0| VEE |

Table 5. Changes in Functional Ambulation Category and Berg Balance Scale

Pre Post Difference p-value

(Post - Pre)
FAC (n=199) 1.72+1.41 3.03 +£1.36 1.30+1.13 <0.001
BBS (n=179)" 26.10 £ 16.87 38.37 £ 15.33 1227 £ 11.14 <0.001

FAC: Functional ambulation category, BBS: Berg Balance Scale
'20 patients were not measured due to institutional conditions.
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