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Objective: This study aimed to compare gait ability through gait evaluations in indoor and outdoor environments according to the
general characteristics and walking ability of stroke patients.

Design: Crossed-sectional study.

Methods: The subjects of this study were 57 hospitalized stroke patients.The study subjects were asked to select an indoor
environment and an outdoor environment in random order, and the Timed Up and Go Test (TUG), 10-Meter Walk Test (1I0MWT),
Figure-Eight Walk Test (F8WT) and the Functional Gait Assessment (FGA) were used to assess each environment.

Results: The TUG, 10MWT, FSWT time and number of steps, and FGA showed a significant decrease in gait ability in the
outdoor environment compared to the indoor environment (p < 0.05). Although the TUG, 10MWT, and the time required for the
F8WT were statistically higher in the outdoor compared to the indoor environment at points 2, 3, and 4, but not 5 of the functional
ambulatory category (FAC), significant increases in the number of steps of the FSWT were found in the outdoor compared to the
indoor environment for only points 2 and 3 of the FAC (p < 0.05). In the FAC 3 and 4, there was a statistically significant decrease
in the outdoor compared to the indoor environment only in the FGA (p < 0.05).

Conclusions: Therefore, it has been shown that the gait ability of stroke patients is reduced in the outdoor environment compared
to the gait ability in the indoor environment.
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Table 1. General characteristics and medical characteristics

of subjects (N=57)
subjects

Gender (male/female) 40/ 17

Age (years) 58.98 £9.56

Height (cm) 166.05 + 8.67

Weight (kg) 65.70 £ 11.01

Onset (month) 9.37+6.40

Etiology (infarction/hemorrhage) 37/20

Affected side (right/left) 34/23

FAC(2/3/4/5) 15/24/15/3

= "mean =+ standard deviation,
FAC =Functional Ambulatory Category
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71519THp <0.05). 3, Uk 17} uhu] Hejo] w
Ale] ol BAE0R Solsi 2715190 p <0.05).
1227 FAC 2, 3, 4H0lME Ae] 87eln SAdos
fol517] Z7151%rkp <0.05).
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Table 2. Timed up and go test according to indoor and outdoor environments (N=57)
Indoor (sec) Qutdoor (sec) t(z) y/
Total (N = 57) 18.46 9.58% 20.50 11.10 —6.775 <0.001
Onset 0~3(n=8) 1998 + 1546 2248 + 17.60 2.380 0.017
(month) 4~6(m=18) 1529 <+ 6.59 17.07 + 748 —4.656 <0.001
7~ (n;=31) 1991 £ 9.07 2198 + 10.75 —4.481 <0.001
Etiology infarction (n; =37) 17.65 + 7.44 19.63 + 8.74 —5.931 <0.001
hemorrhage (n, =20) 1995 + 1273 2211 += 14.64 3.771 <0.001
Affected right(n; =34) 1896 + 9.39 21.08 <+ 11.11 4.454 <0.001
side left(n, =23) 1771 + 10.01 19.64 + 1127 3.954 <0.001
FAC 2 (n=15) 29.66 + 10.28 3312 £+ 1232 3.408 0.001
3 (np=24) 16.24 + 533 1821 <+ 6.19 3.686 <0.001
4 (n;=15) 1245 + 431 1347 + 5.02 2.726 0.006
5 (ny=3) 1020 + 0.83 1086 <+ 1.11 1.604 0.109

Z*. "mean + standard deviation, FAC =Functional Ambulatory Category.
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Table 3. 10-meter walk test according to indoor and outdoor environments (N=57)
Indoor (sec) Outdoor (sec) t(z) D
Total (N = 57) 1757 <+ 9.01° 19.32 £+ 10.05 —6.932 <0.001
Onset 0~3(n=8) 19.43 £+ 13.55 20.66 + 14.53 2.100 0.036
(month)  4~6(n,=18) 14.66 + 6.30 16.08 + 6.74 3.245 0.001
7~ (m3=31) 18.79 + 8.87 20.86 + 10.22 —5.669 <0.001
Etiology infarction (n; =37) 1724 £+ 7.56 1872 + 8.34 —5.688 <0.001
hemorrhage (n, =20) 1820 £ 11.41 20.44 + 12.81 3.771 <0.001
Affected  right(n; =34) 1824 + 933 20.04 + 1041 4.590 <0.001
side left(n, =23) 16.59 + 8.62 1825 £+ 9.62 3.893 <0.001
FAC 2 (n=15) 2871 + 9.06 31.58 = 10.27 3.351 0.001
3 (np=24) 1510 =+ 4.39 17.06 + 4.63 4.286 <0.001
4 (n3=15) 12.04 =+ 4.46 1271 £ 4098 2.131 0.033
5(my=3) 9.34 + 1.54 9.15 + 0.60 0.000 1.000

<= "mean * standard deviation, FAC =Functional Ambulatory Category.

Table 4. Figure-eight walk test according to indoor and outdoor environments (N=57)
Indoor Outdoor t(z) P
Time (sec) 16.84 + 9.56a 18.61 + 10.81 —5.084 <0.001
Total (N = 57)
step (number) 19.04 = 8.70 2047 + 895 4.688 <0.001
Onset 0~3(n;=8) Time (sec) 20.82 + 15.82 22.62 + 18.24 1.540 0.123
(month) step (number)  20.71 + 7.54 2275 + 8.85 1.752 0.080
4~6(n,=18) Time (sec) 1489 + 7.67 16.86 + 8.54 3.375 0.001
step (number) 17.59 + 9.15 19.18 + 9.32 2.847 0.004
7~ (n3=31) Time (sec) 16.94 + 8.51 18.59 + 9.63 4.096 <0.001
step (number) 19.45 + 8.85 20.63 + 8.92 3.286 0.001
Etiology infarction (n;=37)  Time (sec) 16.38 + 7.85 18.04 + 9.04 —3.403 0.002
step (number) 19.55 + 8.81 20.76 + 8.93 —3.442 0.001
hemorrhage (n,=20) Time (sec) 17.67 + 12.31 19.67 + 13.69 3.622 <0.001
step (number)  18.10 =+ 8.64 19.95 £ 9.19 3.442 0.001
Affected right (n;=34) Time (sec) 1698 + 8.97 19.07 + 10.36 4.351 <0.001
side step (number)  19.17 + 8.94 20.78 + 9.28 3.648 <0.001
left (n, =23) Time (sec) 16.62 £+ 10.59 1793 + 11.64 3.102 0.002
step (number)  18.86 + 8.52 20.01 + 8.62 2.878 0.004
FAC 2 (n;=15) Time (sec) 27.57 + 10.87 3093 + 12.61 2.613 0.009
step (number)  26.64 + 9.09 28.02 + 9.04 2.930 0.003
3 (n2=24) Time (sec) 1495 + 5.61 16.36 + 5.76 —3.304 0.003
step (number) 1822 =+ 7.56 20.10 £ 7.95 3.105 0.002
4 (n;=15) Time (sec) 10.71 £ 3.52 11.71 £ 3.65 2.840 0.005
step (number) 1327 + 5.06 1422 + 5.36 1.605 0.108
5 (my=3) Time (sec) 887 + 1.53 9.51 = 1.39 1.604 0.109
step (number) 16.44 + 1.17 17.00 + 0.88 1.633 0.102

<= "mean + standard deviation, FAC =Functional Ambulatory Category.
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Table 5. Functional gait assessment according to indoor and outdoor environments (N=57)
Indoor Outdoor t(z) D

Total (N =57) 1821 =+ 7.33" 1640 =+ 7.10 6.524 <0.001
Onset 0~3(n; =8) 18.10 =+ 9.17 1530 <+ 8.05 —1.841 0.066
(month) 4 ¢ (n,=18) 2020 + 7.07 19.10 = 681 ~2.980  0.003

7 ~(m;=31) 17.10 £ 6.96 1510 + 6.81 —3.859 <0.001
Etiology infarction (n; =37) 1770 =+ 7.52 1620 + 7.11 —3.845 <0.001

hemorrhage (n, =20) 1920 =+ 7.04 1690 =+ 7.25 —3.431 0.001
Affected Right (n; =34) 1790 =+ 7.00 1620 + 6.87 —3.734 <0.001
side Left (n, =23) 1870 + 7.91 1670 + 7.57 —3.545  <0.001
FAC 2 (n;=15) 10.70 + 4.86 950 £+ 4.88 —2.699 0.007

3 (n,=24) 18.80 £ 6.90 16.50 <+ 6.48 —3.424  0.001

4 (n;=15) 23.50 + 3.78 22.10 £ 4.01 —2.443 0.015

5 (ny=3) 2400 =+ 1.73 22.00 =+ 1.00 —1.342 0.180

3+ "mean + standard deviation, FAC = Functional Ambulatory Category.
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Table 6. Timed stairs up and down according to indoor and outdoor environments (N=57)
Indoor Outdoor t(z) p
Total (N=45) st?irs up and down (score) 2.00 £ 0.72a 1.90 + 0.73 —1.342 0.180
Time (sec) 19.21 £ 25.71 21.10 = 27.81 4.673 <0.001
Onset 0~3 stairs up and down (score) 2.00 + 0.89 2.00 + 0.89 0.000 1.000
(month)  (n;=6) Time (sec) 1832 + 10.83 19.96 + 11.29 2201  0.028
4~6 stairs up and down (score)  2.10 + 0.75 211 £ 0.71 —1.000 0.317
(n2=17) Time (sec) 19.19 + 26.68 20.77 + 27.98 2.817  0.005
7~ stairs up and down (score) 1.90 + 0.68 1.80 + 0.73 —1.414 0.157
(n3=22) Time (sec) 19.47 + 28.53 21.67 £ 31.50 3.100  0.002
Etiology infarction stairs up and down (score) 2.00 =+ 0.69 2.00 + 0.74 0.000 1.000
(n;=28) Time (sec) 13.50 + 6.20 15.15 + 7.18 3.712  <0.001
hemorrhage stairs up and down (score) 2.00 + 0.79 1.80 + 0.73 —1.732 0.083
(n;=17) Time (sec) 28.62 + 40.02 30.91 + 43.30 2911 0.004
Affected right stairs up and down (score) 1.90 = 0.73 1.90 + 0.72 —1.000 0.317
side (n1=27) Time (sec) 1943 + 2566  21.60 + 2843 3.304  0.001
left stairs up and down (score)  2.10 = 0.73 2.00 + 0.77 —1.000 0.317
(n2=18) Time (sec) 18.89 + 26.52 2036 + 27.64 3.550  <0.001
FAC 2 stairs up and down (score) 1.40 + 0.70 1.40 + 0.70 —1.000 1.000
(n;=10) Time (sec) 43.15 + 48.06 4748 + 51.52 2.803  0.005
3 stairs up and down (score)  2.10 + 0.56 1.90 + 0.43 —1.414 0.157
(n2=17) Time (sec) 14.02 + 3.55 1599 + 4.48 —4.197 0.001
4 stairs up and down (score) 2.20 + 0.77 220 + 0.86 0.000 1.000
(n3=15) Time (sec) 1097 £ 6.67 1130 + 6.83 0.966  0.334
5 stairs up and down (score) 230 + 0.58 2.00 + 11.00 —1.000 0.317
(ns=3) Time (sec) 10.08 + 2.60 11.18 + 2.93 1.604  0.109

Z*. "mean + standard deviation, FAC =Functional Ambulatory Category.
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