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The Effect of the Exercise Performance
of Yoga and Pilates on the Autonomic Nervous System

Ji-Sun Kim"
]Dept. of Leisure Sports, Jungwon University
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Abstract The purpose of this study was to examine the influence of the exercise performance of yoga and pilates
on the autonomic nervous system in an effort to provide some clinical information on exercise prescription. The
subjects were 20 selected college students who majored in P.E. A yoga group and a pilates group were organized
with 10 students respectively, the autonomic nervous system of the students was measured before the exercise,
immediately after that and 30 minutes after recovery. The findings of the study were as follows: First, there were
significant differences in the yoga group's stress index and average pulse according to the main effect of the time
and interaction effect between the time and group. Second, there were significant differences in the yoga group's
sympathetic nervous system activity and autonomic nerve balance according to all the main effect of the time,
interaction effect between the time and group and the main effect of group. Third, there were significant differences
in HRV(Heart Rate Variability), parasympathetic nervous system activity, SDNN, and RMSSD according to the main
effect of the time, and interaction effect between the time and group and the main effect of group produced no
statistically significant differences. In conclusion, yoga seemed to be effective at lowering stress index and average
pulse. Specifically, yoga exercise seemed to exert a more positive influence on the decrease of sympathetic nervous

system activity and autonomic nerve balance than pilates exercise.
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2.1 ARy
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Table 1. Physical characteristics of the subjects (n=20)

Factors YG(n=10) PG(n=10) t p
( ytf:s) 19.90+1.20 2020+1.23 553 587
Height(cm) 169.10£7.71 1712048.18 591 592
weight(kg) 62.436.96 66.62412.65 918 374
BMI 21.83£1.85 22.63£2.97 72 481

Note. M£SD: MeantStandard Deviation, YG: Yoga exercise group, PG:
Pilates exercise group

HPAEE] 212 ZF A% A (PD300DHR), A% 2
BMI+= AA#%47](Bio Space In Body 720)5 ©]-&-&}
o 43Tk

2_1 2 II-%J\W1

| 5%

Jgsas) s e A18ese) AR

(HRV-Heart Rate Variability) 2159 £ W3} £33
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o <73k, w59} Heartmathd 2ol A e A&
73 B7F 2 A S 98 Ttol =l S whEth A
© & Task Force(1996)= HRVE A|7F3 <] EA413) F3
TR FA g FHEate] AAEHATH23]. FE AL
g2 5E Ao L(HRV)E &3] Ao 2
ZE ¢ 29} wiat q_ob\%’ bz el ]'(mean BPM), i w7rE
2+ (HF:high frequency),
SDNN(# A R-R 7+ 2] ®FHA}:standard deviation of
the node to node intervals), RMSSD($14:%]2] R-R 7}
Aol Ay Al

2 & rE o

A,

A(LF:low frequency), F-17+g

9] A}ol:square root of the mean
squared difference of successive R-R intervals)S -3
A& BHES BAS,

o=
APAEL avfe} Detel~ 5 A, $5AF, 51
71 308 o] A& BHEE R
orak xPA| R o)z Yo} x| e S
EANE 719 ZAZRAA HRHA I oR 2% 30
Z g9t Wuks SAsES Sl

23 25 FY =20

B Ao A AXE avtel A a Tz o
3 60% B FHEE(Wam-up) 108, £ 25
(Main-exercise) 40, 422 (Cool-down) 1007
FAFAY. ZRage] FuleE WAE BF Fda
A BA ¢ =

%) 24 olgh A & gl A4
T = 1371 oAb

A 28 2499 AN, 93

Aok Z2age] 9% A% AL 40-60% HRmax 5
AN, FBY $F
ZY=(RPE: rating of perceived exertion, Borg
scale)i= 10-15(7Htk-glEth) A9 7S FX5HH
ASHsI= A A8t Table 2].

2.4 Xt2XzZ|

2 A9 43¥ AE+= SPSS(Statistical Package
for the Social Science) WIN 20.0 ZZI1%S o]83}¢
259, 7 WMl Bitah BEARe 7S EAN
& BTk AVAEE A, £F A7, 557 302

) AV(HEE, Bz $F)9) FolF doju]
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Table 2. Yoga and Pilates exercise program

Composition Yoga program Pilates program Time Intensity
- abdominal breathing, ujjai brathing - Breathing, rolling . 40-50% HRmax
Wam-up - loose acremia, loose joint - Curl up, coccyx curl 10 mins (RPE: 13)
- Suryanamaskar - The hundred
- Utkatatasana - The bridge

- 'l Virabhadrasana
- Psachimottanasana I

- Ardha Matsyendrasana I

- The single leg stretch

- The roll over

- The double leg stretch

- Gomukhasana - The swan

Main-exercise 50-60% HRmax
- Baddha K - The cri 4 i

addha Konasana e Criss Cross 0 mins (RPE: 13-15)
- Bhujanggasana - The teaser
- Dhanurasana - Rolling back
- Halasana - The side kick
- Salamba Sarvangasana - leg full front
- Matsyasana + Quadruped
- Salamba Shirshasana + swimming
- Savasana - Child pose . 40% HRmax (RPE:
1- 1
Cool-down - Meditation - Breathing Omins 10)
919 ttest AASHAL, WO A9 2Ees, B

AAAA Aol Asns] A3 WREY WFRY

(Repeated Measures ANOVA)S HA 85T &

O)EL p<05E AAFAT

3. EE
31 AEHA BN
2EPAE 2 APE, $£% o4 a7}
(M=39.10, SD=4.98)c] ZzlHx SFFHM:

[e]
SD=4.51) 5t} ~E#H 2 A7} E9kont fo] g 2
UehtA GUtkp>.05). & A5 detex
(M=37.80, SD=7.27)°] £7} *%&7(M=32.20, SD=

2.84)HTF 2Ed 2 A|F7L mokon, SAXORE
o8k 2ol & YEFATH=-2.269, p<.05). 3] 27] 30% &

o= FElE| 2 5 (M=37.00, SD=6.07)°] 87} &

T(M=31.60, SD=4.45)Kt} ~Egx 2|47} tEO} A

o 93 2pol2 YEPITH(=-2.268, p<.05). &
A1718] FEINF=4.862, p<. 05)9} *1719} qeko] %

%EJJr[F(z 36)=3.594, p<.05]= 23+ 2ol =
o, Acte] FAINF(, 18)=4.033, p>.05]=
2}o) & LI—EMJX] 3k} Table 3].
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Table 3. changes of stress index

time pre- after- recovery30 F-
\ . . .
exercise exercise mins value
group
39.10 32.20 31.60
k%
Y6 £4.98 .84 a5 12T
37.90 37.80 37.00
PG 451 727 6,07 087
t-value .565 -2.269* -2.268*
* p<.05

(M=36.70, SD=10.21)c] &7}
SD=9.59)B.t} Wulr}ekdo
EfLEA] 9 SETH(p>.05).
SD=6.90)°] D}
HWutrhefdo] ROt FAHOE

ERiA] Ekth(p>.05). 3&7) 302 o u} %
(M=43.64, SD=10.53)°] ZHz}e~ —%%-E(M:%.OO,
SD=9.24)x.t} Wult}Fgo] =okot BAACEE
o ApolE YERA] ehokth(p>.05). WSk Al7]9] FE
I F=4.216, p<.05)= g zfolE B oL} Al7]9}
Aete] A3 AL IF2, 36)=201, p>.05]9} FAete]
FEIHF(1, 18)=.033, p>.05]% o3k x}o]2 RHolx|
QkCHTable 4].
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Table 4. Changes of average pulse

mim pre- after- recovery30 F-
exercise exercise mins value
group
34.50 41.38 43.64
*
YG +9.59 +6.90 +10.53 4821
36.70 40.45 43.00
PG +10.21 +16.00 +9.24 201
t-value -.496 .168 145 994
* p<.05

(M=82.05, SD=13.59)0] = .
SD=13.05)Rt} Hyteto] viopot {28k Apoli= 1}
ERA] Sk Th(p>.05). &5 AF 87 &E5w(M=71.11,
SD=12.59)°] Fa}el~ &57+(M=83.79, SD=11.99)5
o Hyrdabe] vigtom|, fofgk xfolE e

(t=-2.306, p<.05). 3FE7] 30&d= 27t &5
(M=68.55, SD=10.59)°] |~ FT(M=81.58,

[e)
SD=14.53) 5.t} qtHdlo] vlol fo]3 xto]E LEF
TH=-2292, p<.05). Hg A|7]9] FEIHF=26.605,

p<001)¢} Al7]eF o] AsALgHF2, 36)=
13.955, p<.001]E <3k pol7} vehton], Feko]
FEIHF(1, 18)=2.828, p>.05]= 593 fo]S Liehf
A U THTable 5].
Table 5. Changes of the average pulse
Ii1’<1€ pre- after- recovery30 F-
exercise exercise mins value
group
82.05 71.11 68.55
YG +13.59 +12.59 +10.59 28.636m
84.39 83.79 81.58
PG 13.05 +11.99 1453 2383
t-value -393 -2.306* -2.292%

* p<05, #% p< 001

2.3 XE438A
2.3.1 mZEA(LF)
gL 7 A7) &5 A 87 25 T(M=8.10,

SD=.75)°] L} &5TH(M=8.21, SD=34)R 1} a7t
i
_9_

o] wekARE fodk Aol uEhA Gt
(>.05). 5 HF 27} LET(M=747, SD=.67)°] 4
gHE 2 ET(M=8.19, SD=.77)H} w7etio] vro}
Folgk aol & YEFATH(=-2.232, p<.05).

3]57] 3040l = 87} 57 (M=6.79, SD=.67)°] 2
2he 2 S-F(M=8.04, SD=.77)Kt} mzt&Alo] yo}
AX O RE frofgh 2ol 5 UERTH=-3.875, p<0l).
3k 2719 FEINF=24.963, p<.001)%t 2719 At
o] 5
vheRdet

=
°©
T
Jt B

hu}

o] 4324 IFQ, 36)=14.763, p<.001],
FHF(1, 18)=6.237, p<.05] BF 593} 2po]=
[Table 6].

Table 6. Changes of sympathetic nervous system activity

time

pre- after- recovery30 F-
\
exercise exercise mins value
group
8.10 747 6.79
*dk
Y6 +75 +.67 +.67 48.369
8.21 8.19 8.04
P .
G +.34 +.77 +77 656
t-value -422 -2.232*% -3.875%*

* p<05, ** p<01, *** p<.001

2.3.2 B ZHEA(HF)

FugEde 2 A, &% A
(M=6.24, SD=69)°] Dz}e|
SD=42)H 1} Fuztgkgdo] &9k
g xpol& YEPNA] FUTHp>.05). +F
FU(M=6.65, SD=42)°] e}~ FFT(M=6.13,
SD=42)Ht} Futddo] mo} FAHCZE ot
A}o] 2 UEFATHE=2.768, p<.05). 3]E7] 308 E &
b 5T M=6.86, SD=67)°] ZgHA T
(M=6.26, SD=48)RE.t} S u7}etio] =of EAHo =R
= foulst #olE JEPATH=2.288, p<.05). T3 Al
71wt folgh 2polE YUEFA O™ (F=9.119, p<.01),
Al719F Feke] 4528 a3 FQ2, 36):3 107, p>.05]%
Aol FEIF(1, 18)=4.100, p>.05]= 3 2ol=
e A gkt Table 7).

>

"L

Table 7. Changes of parasympathetic nervous system

activity
n?c pre- after- recovery3 F-
exercise exercise 0 mins value
group
6.24 6.65 6.86
%
G +.69 +42 +.67 8.613
6.08 6.13 6.26
PG +42 +42 +48 1.408
t-value 627 2.768* 2.298*

* p<05, ** p<.001

4454



Yoga®} Pilates 2% 30| AZAAZA | v|R]= FF

2.3.3 X2 MBZF-(LF/HF)

Aga7 wHe 7 A7

r—{o
offt
)
fo
AN
Mo
oift
H

(M=1.22, SD=.08)°] féa‘rﬂli SFTM=1.20,
SD=.08)K.t} AF-g417 TFo] Eokort folgh Apol=
UelgA 2 dtip>.05). &5 4% b SET

(M=1.44, SD=07)°] e~ FT(M=1.29,
SD=11)RTt} 24174 dFo] Eof TAHLZE f9f
3+ 2po] 2 YERATH=3.638, p<.01). 3| E7] 308 %
T 87 $EFM=1.52, SD=10)°] ZHX &
(M—l 38, SD=.07)H.t} 2417 3o =ol ZAA

5

T fogt ZfolE YERITH=3.407, p<.01). T
7191 T E IHF=68.639, p<.001), Al71¢} Mk A%
SIFQ2, 36)=6.064, p<01], 13 Fke] F
[F(1, 18)=10.852, p<.01]7} Folgt Apo]E iyl
[Table 8].

fol L
O Hoop > ol 2

=

Table 8. Changes of The autonomic nervous balance

tlge pre- after- recovery30 F-
exercise exercise mins value
group
1.22 1.44 1.52
*kk
Y6 +.08 +07 +10 4.630
1.20 1.29 1.38
*%
PG +.08 +11 +07 38.368
t-value .557 3.638** 3.407%*
** p<01, ¥** p<001
2.3.4 SDNN
SDNN2 7} AI7|’, &5 A 871 £57(M=60.73,
SD=28.25)°] Z#H A &5T(M=53.00, SD=26.06)%.

TF SDNN©| =¢tou} o8k Apol= vehbA] oket

(p>.05). +F A% 27} $ETHM=85.63, SD=19.41)°]
2he| 2 2-5T(M=61.23, SD=30.27) 2.t} SDNN©] &

fre Ul‘& i}c'l% LHERTH(=2.146, p<.05). 357
S5 T(M=91.61, SD=20.89)°] Dz}t

5 7(M=63.37, SD=35.94) 5.t} SDNN©] o} 2}t
2FolZ ERATH=2.149, p<.05). %3+ A|7|9] F& 3}
(F=10.559, p<.001)°ll we} 213k 2015 Lell o,
Al719h Feke] A& A8 T IR, 36)=2 629, p>.05]%
Aete] FEIHF(, 18)=3.381, p>.05]E o3t 2ol =
LERIA] ¢kokti{Table 9].
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Table 9. Changes of SDNN

tch pre- after- recovery30 F-
exercise exercise mins value
group
60.73 85.63 91.61
*kk
Y6 +28.25 +19.41 +20.89 21001
53.00 61.23 63.37
PG +26.06 +30.27 +35.94 o2
t-value .636 2.146* 2.149*
* p<05, *** p<.001
2.3.5 RMSSD
RMSSD 7 A7, &8 A 87F e
(M=29.24, SD=19.16)°] ZFHHA FTH(M=26.97,
SD=16.09)2.t} RMSSD7} #=¢kov} 9]k #fol=

ERLFA] Sk THp>.05). 5 A% &7 FET(M=42.97,
SD=10.26)°] e~ +F7(M=31.09, SD=14.19)}
U} RMSSD7} o} BEAA 025 §-93 20| S ey
tH=2.144, p<.05). 3 &57] 307 o= L7} &5
(M=44.50, SD=10.17)°] He}e|~ $-Fa(M=31.23,
SD=16. 01)_@@ RMSSD7} o} BAHc2E fo3t

AfolE ‘:HFZ 212, p<.05). T3+ Al7]9] F87}
(F=7.227, p<0D)&= 3 zfolE YEIYOH, Al7]9}
B *&gﬁ%gqmz, 36)=2.215, p>.05]%} Fete]
FEINF(1, 18)=2.587, p>.05]E BAHCRZE F3
ZFol & YERHA] ZSkTHTable 10].

Table 10. Changes of RMSSD

time

\ pre- after- recovery30 F-
exercise exercise mins value
group
29.24 42.97 44.50
Kk
YG +19.16 +10.26 +10.17 9225
26.97 31.09 31.23
PG +£16.09 +14.19 +16.01 685
t-value .393 2.144* 2.212%

* p<05, ** p<01

4, =2
AEAHA AT A A7AR EF dHE
A &A1 Ae] HElE AAE] BEE e
AlukF 41 o] (heartratevariability, HRV) S YERY= A
ANsE —’]U]??_‘jr[24] =, A2 A] A P
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