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ABSTRACT

Effects of Trampoline - Core Exercise on
Lifestyle—related Disease Inducers, Life Stress and
APG in Hypertensive Patients

Yang, Woo—Seung
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

The purpose of this study was to conduct trampoline - core exercise
based on upbeat popular music for a total of 12 weeks in hypertensive
patients to see how it affects lifestyle—related disease inducers, life
stress, and APG. Dividing into 10 exercise groups and 10 control groups,
two measurements were performed before the start of the exercise and
after the end of the exercise in the same environment as much as

possible, and the following conclusions were drawn.

1. In the change of lifestyle—related disease inducing factors, TC,
HDL-C, LDL-C, TG, Blood Glucose, and SBP excluding DBP in the
exercise group showed a significant difference before and after. It was

found that TC, HDL-C, LDL-C, Blood Glucose, and SBP had an

interaction effect between the measurement timing and groups.

2. Changes in oa—amylase, a life stress, showed significant
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differences before and after exercise in the exercise group, and there was

an interaction effect between the measurement timing and groups.

3. The change of APG showed a significant difference between
before and after exercise in the exercise group, and there was an

interaction effect between the measurement timing and the groups.

In summarizing the above conclusions, it was found that the exercise
program combined with trampoline and core exercise had a positive
effect on lifestyle—related disease inducers and life stress a—amylase

and APG in hypertensive patients.
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Figure 1. Trampoline Exercise 1
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Figure 2. Trampoline Exercise 2
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Figure 3. Core Exercise
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Figure 4. Measurement
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<Table 1> Physical Characteristics of Subjects

Blood
Item
= Age(yrs) Height(cm) Weight(kg) Bodyfat(%) Pressure
rou
P (mmHg)
Exercise
145.00
Group 40.00£11.03 159.95+£3.54 62.13%£4.55 30.89%1.69 / 92.00
(n=10) '
Control
146.00
Group 50.60%£6.22 163.29%£6.98 63.96£7.06 29.47+2.62 / 93.40
(n=10) ’
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e

<Table 2> Measuring Instrument

QLT+ <Table 2>9} Zt}

SHYE EEE EL P SES

Body .
o InBody 370 Biospace KOREA

Composition
Cholestech LDX Alere U.S.A
Lifestyle Disease

BP—BIO 320 Biospace KOREA
a—amylase Nipro Nipro JAPAN
APG Canopy9 RSA IEMBIO KOREA
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Figure 6. Blood Pressure & Glucose, Blood Lipids

Collection @ chosun



2) AFX2E 2 (a—amylase)
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Figure 7. a—amylase Measure Strip
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<Table 3> Process of Study

Selection of Subjects

% K

gk B2
FIF(N=10) & FATF(N=10)

!

Pre—Test

- A A Z4] (Height, Weight, Bodyfat%)
- AgEAY st

- A ~Eg 2~ (a—amylase)

- APG(Vascular Age)

|

Exercise Program

$% ¥ : Trampoline - Core Exercise
57} E © 40-60% HRmax

$E A7k © 60min / a day

$EW % 3times / a week

5717 ¢ 12weeks

!

Post—Test

- Al A %A (Height, Weight, Bodyfat%)
- AESTY fakelxk

- A~ E g2~ (a—amylase)

- APG(Vascular Age)

l

Statistical Processing
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<Table 4> Trampoline - Core Exercise Program

Trampoline - Core Exercise Time Intensity  Frequency
Warm—up 10min(stretching)
- Basic, Balance, Toe Touch,
Hill Touch

- Pony, Twist, Run, Balance Jack,
Wide Hill Touch
- Jogging, Back Kick,
Hill Touch Turn,
Jumping Jack & Cross Jack, 30min
Knee Kick, Front Kick
- Singl h / Doubl
1-19 Single punch / Double punch, 3 times
one on one / Two on Two 40—-60%
weeks . . a week
- Basic Stomping,
Mix Run Stomping,

Jack Stomping, Double Jack

- Stomach Exercise

- Leg Raise

- Scissors Crunch 10min
- Leg Exercise

- Squat

Cool—down 10min(stretching)
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1

g f0lRte] Wl
1. Total Cholesterol®] 3}
1277ke] EREY - mo)9F A4 F nEg FAEe] TCS| Wah= <Table 5>,
<Table 6>, <Table 7>, <Figure 9>¢} 2t}
TCO MBS 2] A URSAClAMFEAS AN A3, FEAEGRA}
SAA7ZI9 25 1F YERTH(p<.001)
s Imel A AR, AR ZE ek WS (p<.001)E HAAR SA| LF A=
frol® WEE welx et
<Table 5> Tests of Within—subjects Contrasts of Total Cholesterol
Type Il
Source Time Sum of df SMsg;le F Sig.
Squares q
Time Linear 511.225 511.225 2.735 116
Time*Group Linear 2640.625 2640.625 14.127 .001™
Error(Time) Linear 3364.650 18 186.925
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<Table 6> Tests of Between—Subjects Effects of Total Cholesterol

Type I Sum

Source S SR df Mean Square F Sig.
Intercept 1437547.225 1 1437547.225 589.679 .000
Group 1428.025 1 1428.025 586 454
Error 43881.250 18 2437.847
<Table 7> Paired Sample t—Test of Total Cholesterol
Items Group Pre—test Post—test t D
Exercise g5 3019405 171.00423.84 4,993 001"
Total Group
Cholesterol
(mg/dl)
Control 191 0044548 200.10445.09  —1.252 242
Group
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250

195.3

191 Q1
150 171.9 Exercise
100 e CONrOl
50
0

Pre-test Post-test

Figure 9. Change of Total Cholesterol
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2. High Density Lipoprotein Cholesterol® 3}

1257ke] EFIEY - I35 AA & 18} FAE2] HDL-Ce] W38l <Table
8>, <Table 9>, <Table 10>, <Figure 10>3} 7t}

HDL-Ce] ¥3ls H7] 9fa] wtESAoldiigids A 23, S4417] b
Apol(p<.01) 2ElaL Z32gadrt S4A7ISE 2w 3 HERRH(p<.01).

EE5IEolA AP, ARS ZE e RSH(p<01)E BAAN FAIFNAM =

frelg Wsts Holx gt

<Table 8> Tests Within—Subjects Contrasts of HDL—C

Source Time ’Isé}gra;le g]fI df S%S:?e F Sig.
quares
Time Linear 731.025 1 731.025 10.876  .004™
Time*Group Linear 855.625 1 855.625 12.730  .002™
Error(Time) Linear 1209.850 18 67.214
<Table 9> Tests of Between—Subjects Effects of HDL—C
Source T(})ffp %(fgalil;m df Mean Square F Sig.
Intercept 132365.025 1 132365.025 755.928 .000
Group 75.625 1 75.625 432 .519
Error 3151.850 18 175.103
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<Table 10> Paired Sample t—Test of HDL—C

Items Group Pre—test Post—test t D
Eé‘;’l;lse 50.00£10.17 67.80£13.60  —3.601 006"
HDL—C P
(mg/dl) Control
oMol 5650410.19  55.80+9.60 448 665
Group
80
67.8
70
56.5
60
50 55.8 .
50 Exercise

40

30 — Control

20

10

0

Pre-test Post-test
Figure 10. Change of High Density Lipoprotein—Cholesterol
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3. Low Density Lipoprotein Cholesterol®] 3}

1253k EfEE - Aojes A 5 8 59 LDL-Co sk

<Table 11>, <Table 12>, <Table 13>, <Figure 11>3} Zt}.

Al A = P4

LDL—-Ce] ¥3lE ®7] gl wtESAoldizid s A 2,

Apol(p<.01) 2ElaL s agasrt S441719F 2w 3F YERH(p<.001).

FEIFAN A, AHF

ol was nolx wakh

g M (p<0DE BJAAT FAZFANAME

<Table 11> Tests Within—Subjects Contrasts of LDL—C

Source Time ’;éi’lltr)r? (g[ df Sl\(/l[s:?e F Sig.
quares
Time Linear 1092.025 1 1092.025 10.672  .004™
Time*Group Linear 2175.625 1 2175.625 21.262 .000™
Error(Time) Linear 1841.850 18 102.325

<Table 12> Tests of Between—Subjects Effects of LDL—C

I .

Source T(})r%) eS qu arselém df Mean Square F Sig.

Intercept 309584.025 1 309584.025 355.879 .000

Group 1221.025 1 1221.025 1.404 252
Error 15658.450 18 869.914

Collection @ chosun



<Table 13> Paired Sample t—Test of LDL-C

Items Group Pre—test Post—test t D
Eé‘;’:llse 106.10431.02  80.90+18.10  4.378 002"
LDL—C P
(mg/d1) Control
Ontrot 90.30419.70  84.60+16.30  —1.540 158
Group
120 106.1
100 "
/‘
80
80.3 80.9 Exercise
60
— CoOnNtrol
40
20
0
Pre-test Post-test

Figure 11. Change of Low Density Lipoprotein—Cholesterol
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4. Triglycerided] ¥3}

125°7ke] ExE

)

- TR A - uF8e SRE] TG Wsk= <Table 14>,

<Table 15>, <Table 16>, <Figure 12>¢%} 2t}

TGO Wals w7 913

FA% Aol7} Qi A

102 LEbsith

WS o] IR A S

$EAFAA A, AT 7 FF Weh(p<.0DE BAXY FATFAAE

Fol

W3S Holx et

<Table 14> Tests Within—Subjects Contrasts of TG
Type I
Source Time Sum of df SMSE?;Ie F Sig.
Squares a
Time Linear 9579.025 1 9579.025 4.016 .060
Time*Group Linear 3980.025 1 3980.025 1.669 213
Error(Time) Linear 42934.450 18 2385.247
<Table 15> Tests of Between—Subjects Effects of TG
Source T(})r%) eS (i]l}arseusm df Mean Square F Sig.
Intercept 915365.025 1 915365.025 106.169 .000
Group 27.225 1 27.225 .003 .956
Error 155191.250 18 8621.736
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<Table 16> Paired Sample t—Test of TG

Items

Group Pre—test

Post—test t

p
Bxerclse 1750043574  125.00427.03  4.051 003"
G
(mg/dl)
Control 57 6048141 146.604116.26 390 706

180
160
140
120
100
80
60
40
20

175.9
157.6\&.6
125
Exercise
e CONtrol
Pre-test Post-test
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Figure 12. Change of Triglyceride



5. Blood Glucose9 W3}

1257ke] EANZY - F0]$% AA F w8 $2159] Blood Glucose?] W3l
<Table 17>, <Table 18>, <Table 19>, <Figure 13>3} #t}.

Blood Glucose®] ¥3tE H7] 93] WESAoldfgEAs A A3, 54
A7) ZF ZFel(p<.05) LE|al e A-gaart SA4A71eE 25 F Ve TH(p<.01).
SEIFAA ARE, AR ZF 5908 Wk (p<.01)E BAAT EAaEFAE

g WSS HolA Ut

Lo

o
T

<Table 17> Tests Within—Subjects Contrasts of Blood Glucose

Type III
Source Time Sum of df SMSS?e F Sig.
Squares d
Time Linear 313.600 1 313.600 6.664 .019°
Time*Group Linear 518.400 1 518.400 11.017 .004™
Error(Time) Linear 847.000 18 47.056
<Table 18> Tests of Between—Subjects Effects of Blood Glucose
Source T(})ffp %(fgalil;m df Mean Square F Sig.
Intercept 447745.600 1 447745.600 2065.988 .000
Group 270.400 1 270.400 1.248 279
Error 3901.000 18 216.722
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<Table 19> Paired Sample t—Test of Blood Glucose

[tems Group Pre—test Post—test t p
Exercise 09 604855  96.80414.80  3.430 .008"”
Blood Group
Glucose
(mg/dl)
g/ Control 07 60+11.01  109.20410.67  —.723 488
Group
120 109.6 109.2
—
100 107.6
96.8
80
Exercise
60
e CONtrol
40
20
0
Pre-test Post-test
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6. Blood Pressure®] 3}

a. Systolic Pressure(SBP)2] w3}

12530 EfEY - Aol AN F aEY fxEe] SBPo| WEh=

<Table 20>, <Table 21>, <Table 22>, <Figure 14>$} 2t}

=
ko] (p<.001)9}F 15 b Zpol(p<.001) 1eja FsAgadrt SAHA7I 15
2 VERETH(p<.001).
ST FNA AFH, AFE ZF e HE(p<.001)E HAARE BAIFAAME

frol@ MaE molA 2o,

<Table 20> Tests Within—Subjects Contrasts of SBP

Type II

. Mean :
Source Time Sum of df F Sig.
Squares Square
Time Linear 189.225 1 189.225 29.812 .000™
Time*Group Linear 126.025 1 126.025 19.855 .000™
Error(Time) Linear 114.250 18
<Table 21> Tests of Between—Subjects Effects of SBP
Type I Sum .
Source o s df Mean Square F Sig.
Intercept 821682.225 1 821682.225 84879.656 .000
Group 207.025 1 207.025 21.386 .000™
Error 174.250 18 9.681
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<Table 22> Paired Sample t—Test of SBP

Items Group Pre—test Post—test t D
Eé‘;'f;lse 145.0042.53 137.10+£3.14  5.236 0017
SBP P
( ) Control
OOl 146.0042.62 145.2042.97  1.562 153
Group
160 146 145.2
140 145
137.1
120
100 Exercise
80
60 — CoONtrol
40
20
0
Pre-test Post-test

Collection @ chosun

Figure 14. Change of SBP



A5 DBPO] Wsh=

1

b. Diastolic Pressure(DBP)¢] ¥ 3}
1277re] ERER - moleF AA & ndsr @
<Table 23>, <Table 24>, <Table 25>, <Figure 15>¢%} 2T},
DBPS] Wahg wr] s MRSl ARG WA A% 47 2
2ol (p<.05)¢F 15 F AFol(p<.05)7} A= FHOE ERRT
$EIFI} BAIE BF A, AT 7 fol e WahE nol vt
<Table 23> Tests Within—Subjects Contrasts of DBP
Type III
Source Time Sum of df SMean Sig.
Squares quare
Time Linear 42.025 1 42.025 4.936 .039"
Time*Group Linear 1.225 1 1.225 144 709
Error(Time) Linear 153.250 18 8.514
<Table 24> Tests of Between—Subjects Effects of DBP
I .
Source Tgffp eS quarseusm df Mean Square F Sig.
Intercept 340956.225 340956.225 18306.374 .000
Group 93.025 1 93.025 4.955 .038"
Error 335.250 18 18.625
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<Table 25> Paired Sample t—Test of DBP

Items Group Pre—test Post—test t D
Eéﬁi‘ise 92.0043.43  89.60+3.77 1.416 190
DBP P
(mmkg) Control
ontro 93.40+1.83  93.0042.26 1.309 223
Group
100 93.4 93
90
92 89.6
80
70
60 Exercise
50
40 — Control
30
20
10
0
Pre-test Post-test
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Figure 15. Change of DBP



B. AFAEHX(qg—amylase)e] W3}

12570e] EREY - moley A4 ¥ wdsh BaEe] a—obdeiobAe Wake

<Table 26>, <Table 27>, <Table 28>, <Figure 16>} 7t}

He A

2, d=

mlo
re

a—obdefolAle] WgE wr] fla) wHESAoldwE
A art SIS 1 I HERETEH(p<.001).

Lol A AR, AR ZE el W (p<.001)E HAAW FA LA =

g WstE BolA kit

o
o

<Table 26> Tests Within—Subjects Contrasts of a—amylase

Source Time ’ZSZJ%;g[g df Sl\(/llgglr,le F Sig.
Time Linear 38.025 1 38.025 2.499 131
Time*Group Linear 275.625 1 275.625 18.117 .000™
Error(Time) Linear 273.850 18 15.214
<Table 27> Tests of Between—Subjects Effects of a—amylase
Source T(})'%)es qI1[1[a1§eusm df Mean Square F Sig.
Intercept 44689.225 1 44689.225 142.493 .000
Group 555.025 1 555.025 1.770 .200
Error 5645.250 18 313.625
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<Table 28> Paired Sample t—Test of a—amylase

Items Group Pre—test Post—test t D
Exercise 503011411 926.10413.95  5.781 000"
Group

a—amylase

(kKIU/L) Control
ontrol 35 50411.30  38.80+11.66  —1.550 156
Group

45
40
35
30
25
20
15
10

355
/3&8
333
Exercise
26.1
e CoONtrol
Pre-test Post-test
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Figure 16. Change of a—amylase



C. APG(Vascular Age)9 W3}

1257k EfEY o AA T ¥ FAEe APGY W=
<Table 29>, <Table 30>, <Table 31>, <Figure 17>3} 7t}
APGe] W3gE H7] 9& dESAHo|dWETAS AAS A3, aF 7F Aol

7 SN T 3 e oh(p<.05).

(p<.01) gla Hsxea}
T aFANA AR, AR T el W (p<.05)E

WA FALFoI A
AR, AFE 2 fold v

R84

<Table 29> Tests Within—Subjects Contrasts of APG

Source Time ’2531,111): (ﬂl df Sl\é[s:l{le F Sig.
quares
Time Linear .000 1 .000 .000 1.000
Time*Group Linear 4.900 1 4.900 7.946 0117
Error(Time) Linear 11.100 18 617

<Table 30> Tests of Between—Subjects Effects of APG

I .
Source T(})r%) eS qu arseusm df Mean Square F Sig.
Intercept 78145.600 1 78145.600 543.874 .000
Group 1932.100 1 1932.100 13.447 002"
Error 2586.300 18 143.683
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<Table 31> Paired Sample t—Test of APG

Items Group Pre—test Post—test t D
Eéﬁi‘ise 37.60£11.11 36.90+£10.64  2.333 045°
APG P
(age) Control
ontro 50.80+4.94  51.50+5.191  —1.769 111
Group
60
50.8 515
50
37.6 36.9
40
Exercise
30
— CoONtrol
20
10
0
Pre-test Post-test
Figure 17. Change of APG
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