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Effects of Semi-Squat Exercise on Joint Position Sense and
Balance to the Types of Support Surface in Hemiplegic Patients
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'Department of Physical Therapy, Graduate School, Daegu Catholic University, Gyeonsan, Republic of Korea; 2Department of Physical Therapy,

College of Biomedi, Daegu Catholic University, Gyeonsan, Republic of Korea

Purpose: This study investigates the effect of 60° semi-squat exercises according to three different types of support surfaces. The effects
were examined on joint position sense and balancing ability using stable and unstable surfaces in patients afflicted with post-stroke

hemiplegia.

Methods: Subjects were instructed to perform three sets of 60° semi-squat exercises according to the characteristics of the support sur-
face conditions. The three ground states were bilateral stable surface (BSS), nonaffected side unstable surface (NUS), and bilateral unsta-
ble surface (BUS). The joint position sense, characteristics of body sway, and dynamic balance were analyzed according to floor condi-
tions before and after the experiment. A balance-pad (50 cm Wx 41 cm Lx 6 cm H; Alcan Airex AG, Sins, Switzerland) was used for the

unstable floor.

Results: The 60° semi-squat exercises applied to hemiplegic patients showed the highest statistical significance in joint position sense in
the NUS group, and Timed Up and Go test (TUG) in the BUS group (p < 0.05).
Conclusion: Functional training using an unstable surface can be applied as a meaningful intervention method for improving the bal-

ance and joint position sense of stroke patients.
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Figure 1. 60° semi-squat exercise.
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Table 1. General characteristics of subjects (N=27)

Variable BSS (n=9) NUS (n=9) BUS (n=9) p

Gender (male/female) 7/2 712 8/1 0.86

Type of stroke (infarction/ hemorrhage) 6/3 5/4 5/4 0.87

Paretic side (Rt/Lt) 2/7 3/6 4/5 0.63

Age (yr) 61.55+3.74 62.44+4 .39 59.44+3.67 0.86

Height (cm) 166.33+2.33 165.77+2.58 170.44+3 .46 0.94

Weight (kg) 61.88+£5.55 60.78+3.70 62.82+3.53 0.45

Time since onset (month) 31.44+533 29.55+8.15 33.11£497 0.92

Mean=SD. BSS: Bilateral stable surface, NUS: Nonaffected side unstable surface, BUS: Bilateral unstable surface.
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Table 2. Comparison of joint position sense (JPS) in the three group

JKPT

Table 3. Comparison of limits of stability in the three group

BSS NUS BUS F BSS NUS BUS F
JPS () Pre 492+344 5671408 436+2.83 0.73 Affected side (cm?)
Post 1.86+1.82 246+1.86 4.16+6.04 0.42 Pre 14.01+£16.07 12731032 16.58+13.07 0.19
Pre-post  3.05+3.61 321+3.72 0.20£535 0.26 Post 18.13£1853 2191+1859 2264+2034 0.14
t 2.53*% 2.59*% 0.1 Pre-post -4.11+3.80 -9.18+9.06 -6.45+7.69 0.99
Mean+SD. BSS: Bilateral stable surface, NUS: Nonaffected side unstable surface, t 3.247 -3.05% -2.00
BUS: Bilateral unstable surface, JPS: Joint position sense. *p<0.05. Nonaffected side (cm?)
Pre 16.22£16.75 11.67+£9.60 17.65£13.78 0.46
Table 4. Comparison of Timed up and go test in the three group Post 2249+1856 1840+19.41 2193+1895 0.12
BSS NUS BUS F Pre-post 6274556  -6.72+1122 -427+11.94 0.15
TUG (sec) Pre 2547+2339 2571£31.17 2440£1590 0.007 t -3.38° 179 107
Post 251242185 24923032 22.74+1482 0029 Forward (cm?)
Prepost  035+3.11 079+ 160 1664150 0818 Pre 17.86+19.21 13.68+10.77 1731+13.92 0.20
t 034 1.48 330* Post 234242259 2307+£19.02 2096+1595 042
Pre-post -5.56+5.92 -938+12.13 -3.64+1230 0.69
Mean£SD. BSS: Bilateral stable surface, NUS: Nonaffected side unstable surface, . .
BUS: Bilateral unstable surface, TUG: Timed up and go test. *p<0.05. t -2.81 "2.32 0.89
Back (cm?)
Pre 12.04+13.38 1228+1280 1691+15.03 0.35
2R FAlols AHo] ol S7FIATHp <0.05). 7 BSS T Post 173341632 144242003 236142304 049
I} NUSTIE oA AR £4]0]% WA o] 8-951A Z713519 Pre-post 5284619  -2.14+9.12  -6.69+855  0.75
(p<0.05), BSSTLET} BUSLE ol ] F1 F-4lo)5 o] %91'8}711 s 2557 070 234

7FFATHp < 0.05).

2) LOJLIN Z0717| ZAKTUG) H]w
OFZ o} EoPAHC] BUSTLE A 166+ 1500 2 -0J51] 7H4519]
THp<0.05)(Table 4).

=4 l &
e f4 %ﬁﬂ = ‘Hé*# = Hrh Aol &y}
Q1 S-S AXSE ] el theFet A Fefol] whef &l Ab
& 2590 60° ¥ 212 97| ZRo] B5 IR ) o
Fs ol o G x| =7t thal] gohe iz} a3k

5 TAQRI A= Ao o2 29 E A YRE A
ot S o]8-5te] S4st9lon, dnka] o & ko] ARg-slal
U= 5 SRS ARG RTE AAH Fejof] w2 25 3 A9
32y Aitg aokslAld, AAH ez} HjupH] &2 B, vl
H] &2 QWS AESE NUSTH o] 25 HET &5 & 7.5 3
60° @2} Batgto] 7P A ZHAssHeITt o) A8 T &

https://doi.org/10.18857/jkpt.2022.34.5.242

Mean+SD. BSS: Bilateral stable surface, NUS: Nonaffected side unstable surface,
BUS: Bilateral unstable surface. *p<0.05.
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