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Table 1. Physical characteristics of the subjects

Item ) .
Age(years) Height(cm) Weight(kg) %fat

Group
Control 54.90+3.18 158.50+4.20 57.98+4.39 32.17£2.92

Exercise 52.10+4.10 162.20+£4.29 60.31+9.39 30.01+£5.61
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(2) 3 (Muscular strength)
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-

sle] g4 EA Y (enzyme immunoassay)s 4838 B WS A&

Duration Program Intensity Frequency
A o Al ~EHA
1. &5, H5=27]
Warm-up 2. % F2 714 9
. 3. FEow uE ol RE W7
Ml wE eRe Sd 2w o977 =6
L ~ag 40~509%HRR
2. o= 2FE (RPE
3. 25 9 12~13)
4, B2 YUY
Main 5. @3 W
exercise 6. P A=
S50min 7. A3 &7 AA T~127F
2: zj;:ﬂ 50~60%HRR  3days
10 4= (RPE /
11. YEAA B8 A 13~14) weeks
12. FH A
13. AFE ] ol 2} A g =g o
14. thHLX) =LA oo
15. EAHA] T
Cool &™) <F ARHE ofAlu &2 2~ 3min.
down (&9 <tol ¥ & #a L& UGS =
Smin 3 FAT WA F4) %5 7+ 74
1min

_15_



Fig. 2. Flying yoga program
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B Ao RE AEAYE BAZZIY SPSS 250 ERIPL o] §3ke] 3

@] V=B AENS 5% Hi(Mean) ¥ ¥ ¥ A (Standard Deviation) & 2F&

EHYd8rt 59 3 HTS  oldWtEWIFEA(two-way  repeated
ANOVA)S AAletlar, 43 d-5 " ko] Aol& mlusty] fa =4
t-test(Independent t-test) ¥ S A&t on, SA{GEH 5T 7}
W WaFs 2] $18ke] US t-test(Paired t-test)E AF&3tAch 7149 7
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o|\
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12570 Eebe) a7}

t}S <Table 3>, <Table 4> % <Figure 3>¢} #t}.

Table 3. The results of two-way repeated ANOVA for body weight after

12weeks.
T SS DF MS F P
Group 35.721 1 35.721 .345 .001
Period 7.569 1 7.569 2.773 113
Group*Period 1.936 1 1.936 709 411
Error 49.125 18 2.7129
Total 94.351 21
ol HwFE Al A3t Pu 7HF=345 p=00D el A7t JEke 244
% ok
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Table 4. Comparison of body weight after 12weeks.

Body weight(kg)

Group
pre post t D
Control 57.98+4.39 57.55+4.36 176 457
Exercise 60.31+9.39 59.00+9.29 1.479 173
t 4.780 5.371
D 042 032

AT A roll vlusE g A3 ARA(t=4.780, p=.042)3 AF(t=5.371,
p=032)e] Hsl BT felg Aolzh vhehut,
A ol A A-ALFE AolE AT Ad BARGY LEYE B 49

Aol 7k e gkt

ro

62
R —a
- e T T,
_% +
.-;]g_:- 36 =+ oritrol
o & Wcierclze
)
&
.

50

pre post
Figure 3. Comparison of body weight after 12weeks.
2) AAZFHLBM)

1273 E9Y 87t S 5Z=209 Al & SAYGH Ssdde] AAGHF W

—

3}

rr

t}S <Table 5>, <Table 6> % <Figure 4>¢} 2t}
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Table 5. The results of two-way repeated ANOVA for lean body mass after
12 weeks.

T SS DF MS F P
Group 50.850 1 50,850 3.44 080
Period 042 1 042 057 815

Group*Period 3.782 1 3.782 5.073 037
Error 13.421 18 7146
Total 68.095 21

(F=3.44, p=.080) % ZFAA7|(F=.057, p=.815)
e Wste SAIM R foek Aolt vehA @gtou, Jua S A7
)

28 gHAAME Fot 2o (F=5.073, p=.037)7} YE}:

Table 6. Comparison of lean body mass after 12weeks.

Lean body mass(kg)
Group
pre post t D
Control 21.16£1.90 20.61+£1.89 1.211 257
Exercise 22.80+3.44 23.48+3.47 -2.242 .052
t 1.319 2.298
D 204 034

1

Ll
e

5

A3 Aol frel At A gkgkont,
=A1(t=2.298, p=.034) YEFSL
A WM AA-ALF Ao] 8

b hEhdA 2 sk,

= BAG A% BAYWR $EAW BE fo%
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Figure 4. Comparison of lean body mass after 12weeks.

3) AAE(fat %)

—
[\)

S

il

2 87t
3}+= S <Table 7>, <Table

Mo

B9 A9 F BAPE LEAve ANLE W
8

Table 7. The results of two-way repeated ANOVA for percent body fat after

12weeks.
T SS DF MS F P
Group 116.622 1 116.622 3.621 073
Period 50.400 1 50.400 11.056 .004
Group*Period 15.750 1 15.750 3.455 079
Error 82.055 18 4559
Total 264.827 21
ol E R A A AT THE=3621, p=07)ol = F47h JEUA kst

o} A (F=11.056, p=004) w2 Wzt A f<x7} thebubeh Qv =
A7l mhE Adege] gl A= Fre gk Aol (F=3.455, p=.079)7F YERHA]
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Table 8. Comparison of percent body fat after 12weeks.

Percent body fat(%)

Group
pre post t D
Control 32.17+2.92 31.18+2.69 1.086 457
Exercise 30.01+5.61 26.51+5.12 3.512 .007
t -1.080 -2.951
D 295 020

AARES A Lol vug g A3 Apdell= Fo3 ZFol7k yEhbA %k
ke Al (t=-2.551, p=.020)1}E}%k
[ el A AFR-ALS Zpols A A SAHGE Fox7h vebA o

o, FEHEE FoetA FA(t=3512, p=.007)3 A S = ERREH

=2
Mo
offl
i)
e
=2
o)
Ho
1o,
o
X
pie

34

32 - -

30 .\
28 \‘ =++c ontrol
Woxerclze

24

Body fat (%)

24
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pre post

Figure 5. Comparison of percent body fat after 12weeks.
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1) = (Grip strength)

i

FAwel ofe v

Mo

1273 E994 87t e sZ=a9 Alg & SAHGH

t}2 <Table 9>, <Table 10> % <Figure 6>¥ -t}

Table 9. The Results of two-way repeated ANOVA for grip strength after

12weeks.
T SS DF MS F P
Group 13.225 1 13.225 344 565
Period 11.236 1 11.236 6.416 021
Group*Period 44.944 1 44.944 25.666 001
FError 31.520 18 1.751
Total 100.925 21

ol YWrE SR A [k 7H(F=34, p=565)ell A BAH SR FoF Apolv}
F=6.416, p=.021)°] m& W3lo| A= Fo g #ol7}
depteh A 244710 vk Asatge] BRI folF 2ol (F=25.666,
p=.001)7} “EFSET

i
Au)
i
B
&2
g:jo_‘
lo
x
AN
ol
>,
N

Table 10. Comparison of grip strength after 12weeks.

Grip strength(kg)

Group pre post t D
Control 24.18+5.15 23.12+5.08 2.902 018
Exercise 20.91+3.92 24.09£3.55 -4.482 002
t -1.598 495
D 128 627

ofele g ol MmE B A¥ AP AT BTN feld 2ozt
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Figure 6. Comparison of grip strength after 12weeks.

3) wl<+= (Back strength)

1297 B8t $FZEIY AW F BAYES SEPE ey Wl

Mo

= U <Table 11>, <Table 12> % <Figure 7>3} 7t}

Table 11. The Results of two-way repeated ANOVA for back strength after

12weeks.

Tt SS DF MS F P
Group 751.689 1 751.689 1.322 .265
Period 288.369 1 288.369 7.750 .012

Group*Period 927.369 1 927.369 24.922 .001

Error 699.792 18 37.211

Total 2,667.219 21

ojutE-H R A Ay o 7HF=1.322, p=.265)°+= EAH o= Folst =9
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b R @rout, ZAA S| (F=7.750, p=012)o] wE Walel A= folat 3
o7} uehuith, Retwt ZRAvle] W guAse] maelAE fel@d Aol
(F=24.922, p=.001)7} “E}F

Table 12. Comparison of back strength after 12weeks.

Back strength(kg)

Group
pre post t D
Control 59.06+£21.62 54.80+21.11 2.219 054
Exercise 58.10+9.90 73.10+£14.15 -4.482 002
t -0.128 2.277
D 900 035

Mo gu e ug @ ds s fold Aolsh et 8
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oA frol3hA A (t=2.277, p=.035) LheRskeh,
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A ekstort, $EPTAME FelohA FAH--49482 p-002)F AO = Lpeky
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g0
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Figure 7. Comparison of back strength after 12weeks.
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4) <A +2 (Muscle endurance)

TZ2a9 A F SAfE
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F 3
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Mo
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2 87k
t}& <Table 13>, <Table 14> % <Figure 8>3 7t}

—

3}

rr

Table 13. The results of two-way repeated ANOVA for muscle endurance

after 12weeks.

T SS DF MS F P
Group 1221.025 1 1221.025 34.642 001
Period 60.025 1 60.025 12.585 002

Group*Period 75.625 1 75.625 15.856 001
Error 85.850 18 4.769
Total 1,442.525 21

o] AutE M R A A} Ak 7HF=34.642, p=.001)°l= EAZHOZ {23 2o
7F YEbsEal, A 71 (F=12.585, p=.0012)# 3}l A = f-2] 8k 2ol 7} LpEbtTh H
g3 FAA I e FFAEe] gy E F93 Ao (F=15.856, p=.001)7}

Table 14. Comparison of muscle endurance after 12weeks.

Muscle endurance(times/60sec)

Group pre post t D
Control 12.60+4.38 12.30+3.50 293 76
Exercise 20.90£5.43 26.10+4.38 -5.600 .001
t 3.765 7.782
D 001 001

TATEE He el vl 3 A3 Apdel o]’ ko (t=3.765, p=.001)7F
E}

aL, AbFoll s ATl A el ek Al = A(t=7.782, p=.001) LHEFR
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Figure 8. Comparison of muscle endurance after 12weeks.
5) <4 (Flexibility)
1277 Eed et £¥Eead A8 F BAEY SEPwe fa4 Wl
= U <Table 15>, <Table 16> % <Figure 9><} Tt}
Table 15. The results of two-way repeated ANOVA for flexibility after
12weeks.
T SS DF MS F P
Group 84.100 1 84.100 1.803 .196
Period 22.500 1 22.500 4.236 .054
Group*Period 88.209 1 88.209 16.608 .001
Error 95.601 18 5.311
Total 290.41 21
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ol dRNtEAREA Ay Jd 7HF=1.803, p=.196) ¥ ZAA|7](F=4.236, p=.054)
0E WMot AR Fo% Aol7l yEA ston, Hda 5447
e Aozg e ade s 193 2ol (F=16.608, p=.001)7} ek

Table 16. Comparison of flexibility after 12weeks.

Flexibility (cm)
Group
pre post t D
Control 17.33+3.76 15.86+5.58 1.217 254
Exercise 17.26+5.41 21.73£5.42 -5.477 .001
t -.034 2.385
D 974 028

A2 A ghol HaE & A3 Apdo] {Fo% Aol 7t YEhUA] ko
Aol EE R ol A ol shAl = AI(t=2.385, p=.028) YEFRL

At ol A Abd-ALS- ApolE 43 A3 SAHES Folgh 2bol7t vEh
Aekskoy, EfdlMs FosA S7HE=-5477, p=.00D)F Aoz LERyE

25
gz 2]
E -
- --h-'---'-'-*
&y 15
e =+ ontrol
-ﬁ 10 WcycrciEe
£
L g

0 .

pre post

Figure 9. Comparison of flexibility after 12weeks.
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6) A ¥ X 72 (Cardiovascular endurance)

1257 Eetd et 2ez=ad Al 5 FAdES edde AAaATE

Table 17. The results of two-way repeated ANOVA for cardiovascular

endurance after 12weeks.

T SS DF MS F P
Group 315.282 1 315.282 2.717 17
Period 219.492 1 219.492 10.950 004

Group*Period 248.502 1 248.502 12.398 002
Error 360.801 18 20.044
Total 1,144.077 21

olnkE A Ay Jd HF=2717, p=117)° FAHR FJg Afelrt
el ko A A 71(F=10.950, p=.004)°] W& WH3lo| = 3 2}
7bovebster Rk A7 whe gl gdedAdE {2

(F=12.398, p=.002)7} “FER%TH

Table 18. Comparison of cardiovascular endurance.

Cardiovascular endurance(PEI)

Group
pre post t D
Control 61.63+6.09 61.53+6.47 1.217 044
Exercise 62.4617.66 72.13+£11.60 -3.909 004
t 204 2.923
D 341 021

AAATE e g zko] MwE @ Av Aol fo@ o)t et 9%
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1) B} = E]Z (Saliva cortisol)

off

g

eFEeay Al F BAYES £EAwe g 2y

il
ko

1273 &394

M 3sl= v} <Table 19>, <Table 20> % <Figure 11>3} 2t}

Table 19. The results of two-way repeated ANOVA for saliva cortisol after

12weeks.
T SS DF MS F P
Group 804 1 .804 304 885
Period 31.631 1 31.631 14.352 .001
Group*Period 30.923 1 30.923 14.031 .001
Error 30.672 18 2.204
Total 94.03 21
ol b Al A ATk THF=304, p=885)] EAHLZ fol@ Aol7}

ERA] ko, SAAI7I(F=14.352, p=.001)°] W& Wlo|r= Fogk Afo]

b debdth dwd A7 wE A58 GdelAE fod Aol

Table 20. Comparison of saliva cortisol after 12weeks.

Saliva cortisol(ug/dl)

Group

pre post t D
Control 4.62+3.77 4.60+3.31 034 974
Exercise 6.66+4.48 3.1248.2.47 4.830 .001
t 1.104 -1.128
D 284 274
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Figure 11. Comparison of saliva cortisol after 12weeks.
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<Abstract>

The Effect of Flying yoga on Health-related Physical Fitness,

and Stress Hormones in middle-aged women

Shin, So-Ya
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Jeju, Korea

Supervised by professor Kim, Young-Pyo

The purpose of this study was to examine the effects of flying yoga for 12
weeks on health-related fitness and stress hormone in middle-aged women.
A total of 20 subjects were randomly assigned to a control group (CON) and
an exercise group (EG). The flying yoga program was conducted for 60
minutes per session, 3 times a week, for a total of 12 weeks. Health-related
fitness and salivary cortisol were measured before and after the flying yoga
program. In this study, the repeated two-way ANOVA, paired t-test, and
independent t-test were performed using SPSS ver. 25.0.

As a result, the body weight was significantly lower in the EG and lean
body mass was significantly higher in the EG (p<0.05). The %Body fat was
significantly lower in the EG between and within groups (p<0.05). The grip
strength was significantly higher in the EG compared to the CON (p<0.05).
Muscular endurance (p<0,01), back strength, flexibility, and cardiorespiratory

endurance were significantly higher in the EG compared to the CON

_53_



(p<0.05). Salivary cortisol was significantly lower in the EG compared to the
CON (p<0.01). These results suggest that flying yoga for 12 weeks could be
the effective exercise in middle-aged women to induce a positive change in

the body composition, health-related fitness, and a stress hormone.
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