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| Abstract |

PURPOSE: This study investigated the effects of unilateral
static stretching on the flexibility and symmetry of the lower
leg, and temporal gait variables in gait asymmetry people.

METHODS: Twenty gait asymmetry people were divided
into a unilateral static stretching group (USG, n = 10) and
control group (CON, n=10). The USG performed unilateral
static stretching for 60 minutes, three times a week, and eight
weeks. The flexibility of the lower leg (SR), and symmetry
(BR), and temporal gait variables (Step length; SL, gait speed;
GS) were measured before, after four and eight weeks of
unilateral static stretching. Moreover, SI (symmetry index;
SI) was calculated from the measured SL value. Statistical
analyses were conducted using one-way ANOVA and
two-way ANOVA with repeated measures, a paired t-test, and
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multiple comparisons according to Scheffe.

RESULTS: SR and BR in the dominant and non-dominant
side, and GS were increased significantly at USG after
eight-weeks compared to before unilateral static stretching (p
<.05). The difference in BR in the dominant and non-dominant
side, and step length (SI) decreased significantly at USG after
eight-weeks compared to before unilateral static stretching (p
<.05).

CONCLUSION: Unilateral static stretching improves the
flexibility and symmetry of the lower leg, and temporal gait
variables in gait asymmetry people.

Key Words: Unilateral static stretching, Gait asymmetry,
Flexibility, Symmetry, Temporal gait variables
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Table 1. Physical characteristics of the subjects

Group (n) Age (yrs) Height (cm) Weight (kg) Body Fat (%) BMI (kg/m?) ST (%)
USG (10) 50.30 £ 7.70 165.12 + 7.95 65.73 = 15.05 18.00 £ 6.96 2341 + 3.13 7.81 + 3.15
CON (10) 48.20 + 6.51 166.61 + 9.28 66.04 = 9.91 15.83 + 6.61 23.71 £ 240 8.05 + 1.73
Mean + SD.
USG: unilateral stretching exercise group, CON: control group.
Table 2. Unilateral static stretching
. Frequency
Order Type Time .
/ Duration
Warm-up Treadmill Walking 10 min
Hip Extensor Stretch 45 sec
Hamstring Stretch 45 sec Five sets,
Unilateral Static rest between sets: 45 sec . Three Times/week,
. Knee Flexor Stretch 45 sec 40 min
Stretching rest between 8-week
Calf Stretch 45 sec exercises: 30 sec
Plantar Flexor Stretch 45 sec
Cool-down Treadmill Walking 10 min

stretch, hamstring stretch, knee flexor stretch, calf stretch,
plantar flexor stretch)2 ATEHSF 0 H[16], Arnold2}
Jouko [17]2] ¢G5 vlglo & 3t AEH A WHS HE
of Lot A& Zef thste] 7HA] AEdH S 4527
AN, 4527 TAL SHNER Zhzk AAEH T

FAH B2 JHAEAHE (Table 2)9} 2},

1) XA =74
Aol Al AlA| 2432 A|/d+= 574 71(Inbody 770,
Inbody, Korea)E AF&-s}o] Al5(ke), AAFE%)S
gotlaL, A A kgm)e AbEsle. t/dAt

o

=

S o
H,
oy
J
oEi
{o
l-ﬂl
rzi
=oé
i
fuj
?
il
o
OPO
_?L
2
b
=
s v o | T

=i

©
i)
lo
ol
11
N
1
lo
ox
&
)
]
NOH rp D
o =

3

AN Z45
=2 227} o

e Sk
o
>
__)‘4_‘“

5 ABshor

20 =2

2) 32 {84

o] Aol SHA] /2 2= (Sit and reach; SR,
Sit and reach, Dawoori, korea)S 2743}t 24 AHA|
L= gobA] HFolelakde] FRUAA) GES Fo
slo] 9% A2 B F B TR 2 7178 &2
o2 g WEE 517 23] v 2sto] AL
71 =5get.

3) 3kA 3P4
o] A4 FA] A AL Sit and reach (Sit and
reach, Dawoori, korea)S A&35}o] {é Z7=HBack saver
sit and reach; BRI 2743151t} 274 A4 (Fig. 1)}
7o) ghotA] H7EotelEo] TR A YES F
ofsio] W2 5142 W ¥ T o] AEolBAL
TR e & Aok wE Holl e A & dH

B BS 7Y 24 7178 £EoR HYu UEs
skaL 23] W Sske] Mgy 715kl ol
A A 4227} ZHS 28 F=Z(Dominent side; DS)
oz ahelw, 34 YR
(Non-dominent side; NDS) 2.2

Jl

22 W3



92 | J Korean Soc Phys Med Vol. 15, No. 3

Fig. 1. Measurement of back saver sit and reach test.

Table 3. Changes in sit and reach before and after four and eight weeks unilateral static stretching

Group Before 4-week 8-week F F
SR USG 950 = 587 1460 £ 592" 1920 + 489"  7.545 G: 26.963
(cm) T: 2.005
cm

CON 1005+ 630 940 = 638  9.70 = 5.16 030 G x T 10277°

Means + SD. P < .05 vs. before. *P < .05 vs. CON.

USG: Unilateral Stretching Exercise Group, CON: Control Group, G: Significant Main Effect for Group, T: Significant Main Effect
for the Period, G x T: Significant Main Effect for Interaction, SR; Sit and Reach.
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Table 4. Changes in the back saver sit and reach before and after four and eight weeks unilateral static stretching

Group Before 4-week 8-week F F
DS.BR USG 7.00 £ 539 9.60 £ 497 1830 + 485  13.577 G: 32.589
(cm) T: 5.144"
cm
CON 6.80 + 4.29 740 + 424 7.10 + 438 049 G x T 18.148"
: G: 23.310°
11.50 + 5.72 12.10 + 5. : 4,
NDS-ER USG 50 + 5.7 0+ 597 18.00 + 5.24 035
(cm) T: 1.756
cm
CON 11.70 + 5.12 8.90 = 435 10.60 + 3.56 1030 o g 037"
" G: 7314
Discrepancy USG 4.50 = .84 2.50 + 3.89° 30 £ 1.05% 11.776
between T: 6.045"
DS and NDS (cm) .
CON 490 + 144 1.50 + 2.91 350 £ 275 4810 o 13,057

Means + SD. P < .05 vs. before.

P < 05 vs. 4-week. P < .05 vs. CON.

USG: Unilateral Stretching Exercise Group, CON: Control Group, G: Significant Main Effect for Group, T: Significant Main Effect
for the Period, G x T: Significant Main Effect for Interaction, DS: Dominant Side, NDS: Non-dominant Side, BR: Back Saver

Sit and Reach.
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Table 5. Changes in step length before and after four and eight weeks unilateral static stretching

Group Before 4-week 8-week F F
DS Step USG 5246 +£770 5501 + 642 5620 + 7.75 683 2046
Length T 990
(cm) CON 5058 + 581 5276 = 689 5451 = 825 B Gt 014
NDS Step USG 5660 = 718 5733 + 695 5800 % 7.09 098 G 3965
Length T: .067
(cm) CON 1170 £ 512 890 + 435 10.60 + 3.56 1030 Gy 044
. USG 7.81 = 3.15 5.55 + 2.32 331 + 3.03* 6.182 G 2433
o T: 7.700*
CON 490 + 1.44 150 + 2,91 3.50 + 275 4810 Gy 1. 0

Means = SD. *P < .05 vs. Before.
USG: Unilateral Stretching Exercise Group, CON: Control Group, G: Significant Main Effect for Group, T: Significant Main Effect
for the Period, G x T: Significant Main Effect for Interaction, DS: Dominant Side, NDS: Non-dominant Side, SI: Symmetry Index.

Table 6. Changes in gait ability before and after four and eight weeks unilateral static stretching.

group before 4-week 8-week F F
s USG 10166 + 13.88 11058 + 12.03 11837 « 10.98%F  4.575 G: 219
T: 261

(m/s)

CON 9508 = 1527 9955+ 1997 10108 + 1834 301 . . 429

Means + SD. P < .05 vs. before. *P < .05 vs. CON.
USG: Unilateral Stretching Exercise Group, CON: Control Group, G: Significant Main Effect for Group, T: Significant Main Effect
for the Period, G x T: Significant Main Effect for Interaction, GS: Gait Speed.
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