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The Effects of 12 weeks Hatha-yoga Exercise upon Changes in Postural
Control Ability of High School Girls
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The purpose of this study was to examine the influence 12 weeks of Hatha yoga exercise has upon
changes in postural control ability of high school girls. The research subjects were 27 high school girls
(yoga group: 15, control group: 12). Changes that took place after yoga exercise were comparatively
analyzed after having them train Hatha yoga for 12 weeks. The research variables that were measured
were the moving range of COP in static postural balance, Rambling & Trembling in the moving range
of COP, and postural change in the sagittal plane. The mean and the standard deviation(SD) were
calculated on each measurement item by using the SPSS Ver 21.0 statistical program. To verify
difference in pre-value between groups, an independent t-test was carried out. The verification of change
according to time within the group after 12 weeks of yoga exercise was conducted in a paired t-test. To
inspect interaction by time and group before and after yoga exercise, two-way repeated measures
ANOVA was implemented. As a result, the moving distance of the pre and post direction in the
moving range of COP was reduced. Rambling and Trembling in the pre-and-post direction significantly
decreased. And in postural change of the sagittal plane, there was significant interaction between two
groups in the neck and thigh parts. It was thought that the 12 weeks hatha yoga exercise has positive
influence upon improving the postural control mechanism in female high school students and has an

effect even on change in the postural control ability of an individual.
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Table 1. Characteristics of Subject

Group Yoga (n=15) Control (n=12)
Age(yr) 17.93+0.24 17.8340.38
Height(cm) 159.66+3.89 160.81+6.13
Weight(kg) 52.8+4.42 52.914+4.05
BMI(kg/m?) 20.69+1.26 20.48+1.77
2. 47
Ad W g4 #8& Fdete TS FEE T A
ek £47](Am6.3, Bertec Co., USA) 1H1E& A
Aatlon], X9 AW v S48 FHeR I

Ake] T2 o] Lot 3akY T S AlxH
(Vicon MX-T10s, VICON Motion Systems Ltd.,
UK)= AXth 2| v 34719 34 $5
1000HzZ 8191 3%]1 %14 24 Nzl 2% &5E
100Hz= 23sl9eH, F A~ VICON Nexusl.7
(VICON Motion Systems Ltd., UK) & o]&3to &
713} sttt 349 & HolH e HEH 2 23 A9
53 ZH (Butterworth 2nd order low pass filter)
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A wgle] < (left front head, right front head)¥}
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(earlobe) Jr-r o17) 7% E7](acromion), A 3%
F(ASIS), & 4AE=(PSIS), ¢ UE ddA &
Q (greator tro chanter of the femur), #$ ¢/& A
Z}(femur epichondyle), - HAMH (malleolus)®l
o7 2 251t Figure 1). vH7le #&2& gols}
A 37l Y8l mell e Efol 25 Agailon, Al
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Figure 1. Segment definitions(Sagittal plane)

Iyengar £7HlIyengar, 2011)& =22 &3 B¢
ko] slol a7t AAE FA LR ofe ot a7t TR
WS A 5 AEE ACSM(2010) 94 Aleket
FHA % AL (rating of perceived exertion:
RPE)E °]&dto] FHl&-53 Fe&sS RPE 9-13
(very light-somewhat hard), ¥ +%& RPE
13-15 (somewhat hard-hard) 22 AAI81% 2
o A AF(Park, 2010: Tak, 2011: Hong,
2013)°l whe} &2 AFX = 12577HF 53] 502/%)
ATt stetart 22 (Table 2)% 2th.



68 Yun-Kyung Kim et al.

Table 2. 12weeks Hatha-yoga Program

Order Type Time  Intensity

RPE
9-12

warm-up Pawanmuktasana Series I 10 min

Surya Namaskara
Utkatasana
Utthita Trikonasana
. Parivrtta Trikonasana
exelzr-(:se Janu sirsasana 30 min RPE
weeks Baddha Konasana 12-14
Ardha Matsyendrasana
Parighasana
Ustrasana

Shashankasana

Vrksasana
Utthita Trikonasana
. Parivrtta Trikonasana
e;:]:cl?se Upavistha Konasana
Gomukhasana . RPE
5-8 . 30 min
weeks Paschimottanasana 13-15
Purvottanasana
Ardha Matsyendrasana
Supta Virasana
Bhujangasana

main

Garudasana
Utthita Trikonasana
Parivrtta Trikonasana
main Utthita Parsvakonasana
exercise Prasarita Padottanasana
9-12 Virabhadrasana 1,11
weeks Ardha Salabhasana
Dhanurasana
Halasana
Salamba Sarvangasana
Matsyasana

RPE

30 min s

Rolling

Z((:\(})\; Shavasana 10 min EIE
Nadi Shodhana

HI

5. X2 24

1) GaEA
(Figure 1)2} Zo] AdHoA BokS of 7t 45
head(head-earlobe), neck(earlobe-shoulder), trunk
high(greator

(shoulder-greator trochanter),

trochanter-knee), tibia(knee-ankle)® W0}
ol AdHA AGAgAe FAHNE Ve R
7} BAo] ko7 7| Lold ZtE 7he ok(+)o2 HZ

ZIeodl A ghE &(-) o= A5

A HH dlolE & Zatsiorsky¥} Duarte(1999)2]
Ao A Aekst WE 0 2 Rambling(RM) 3 Trembling
(TM) o2 ¥gketdth(Shin & Jang, 2014). COP
3Ae] A E Ve HAY AT
ato] 22l 7|H S AA ThHE HA- o] RMA R
P AlZoA RMAES Al9e Yoz] AdFo]
TMe] "t} =, COP9 RM 2 TM %t #A& v
3} 2t(Shin & Jang, 2014).
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& ke AoR g
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A A (Gurfinkel et al., 1974).
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Table 3. Comparisons of COP sway range

(MeantSD, cm)

two-way repeated measures ANOVA

Direction Group Pre Post t
Source F
YG 15.04+4.11 9.82+3.84 4.388* time 8.866*
Anteroposterior group 2.880
YG 11.17+3.64 11.52+4.88 -273 time 119
Mediolateral group .039
CG 11.40+6.13 11.88+5.22 -222 timexgroup 003
COP: center of pressure, YG: yoga group, CG: control group, *: p»{.05
Table 4. COP Rambling (Mean+SD)

two-way repeated measures ANOVA

Direction Group Pre Post t
Source F
YG 29.61+13.53 22.02+14.09 3.692* time 520
Anteroposterior group 537
CG 16.90+8.82 28.23+15.34 2172 timexgroup 13.317*
YG 14.37+12.07 13.79+7.64 163 time 115
Mediolateral group 1.405
CG 11.68+6.45 10.52+9.46 325 timexgroup 013
COP: center of pressure, YG: yoga group, CG: control group, *: p{.05
Table 5. COP Trembling (Mean+SD)

two-way repeated measures ANOVA

Direction Group Pre Post t
Source F

YG 22.40+12.17 17.71£11.23 2.349% time J17

Anteroposterior group .091
CG 14.85+8.61 23.08+10.31 -2.069 timexgroup 9.509%

YG 12.15+8.34 10.23+4.55 793 time 666

Mediolateral group 492

CG 10.45+5.67 9.35+7.66 389 timexgroup 050

COP: center of pressure, YG: yoga group, CG: control group, *: p{.05

ugbd RM AR
control)dl &3 &2
BAE T g 224
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Jang, 2014).
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SPSS Ver 21.0 &4 ZE2I85 o] &
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t-test) & AR o, 1257 87 FE & a2
A7l w2 Wsl A5 USEE +-H%(paired
sttt 87F 1 A, o] A7|9F aF
o] Hadgs ASs] A e ol Yu A RHE-EAHE
A (two-way repeated measures ANOVA) < A3}
Aok ek BAA e a= 062 A% st9h
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T™ W7t ol sk D‘s’&v}b A& on|gtt,
& A AR A-E Fal] TM gkel 9
3 uhA (p(.05), %xﬂ:gf AP AFFo] A%
T™ #te] &7} atdeh. & 1§ 2+ COP &% TM %ol
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(Mean£SD, deg)

two-way repeated measures ANOVA

Segment Group Pre Post t
Source F
YG -2.94+6.0 -1.40+7.42 -954 time .000
Head group 1.304
CG -3.71+4.92 -5.20+3.50 1.432 timexgroup 2995
YG 12.37+10.86 1.0745.58 4.719% time 5.353*
Neck group 1.289
CG 7.40+4.62 11.3545.56 -2.085 timexgroup 23.097%
YG 344238 -29+1.80 1.758 time 376
Trunk group 278
CG -.9441.96 25+2.46 -1.332 timexgrou 4194
YG 5.32+3.48 4.46+3.72 1.089 time .803
Thigh group 263
CG 4.4241.67 6.2145.31 -1.207 timexgroup 4312%
YG 4.74+2.64 5.45+2.56 -1.194 time 1.934
Tibia group 2.764
CG 6.06+1.83 7.224+4.82 -.823 timexgroup 148

YG: yoga group, CG: control group, Anterior tilt: positive(+), Posterior tilt: negative(-), *: p(.05
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£3l=t(Won et al., 2014: Nashner & Peters,
1990 T}] '6‘ ,] O]EO] 01011,]—‘— \:ﬂ-tﬂa,]- pa XX 5&/]
FEHQ 2 55 g8she & s 7o g
(Won et al., 2014: Horak et al., 1997). &3t 27}
/‘*Eﬂ EOH EH 1}4.‘:8:]_4 6b\1—o§ /\hﬂ 0}7§§].oﬂ
71998 4= doke A+ (Yoo, 2012)9F AR 2 &
o] ettt v A 159 Al ARA oA W5t ¢l
Q& AL A Ao 9} 24 Wlsle A9} $
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gkt A 2 S ge EFE Meato] Alg-sh=
8ol &7 ¥+t (Buckley et al., 2005) 87}1F
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Duarte, 2000; Shin & Jang, 2014).
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