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ShA gk vl&o] AA 782%(H 775%, o 79%)=2 OECD 307 =7F& % 7
d e FAE EAHHWHO, 2008Db).

ol sl AF FHAA $EEBE 2
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flo

Fo] dolxtE Abdo] W E Qo (Montoye H. J. et al, 1972; Paffenbarger
R. S. J. R. et al, 1983; Leon A. S. et al., 1987, Reaven P. D. et al., 1991,
Blair S. N. et al, 1995), 71& 42 &&& Tato] Ada 4] 4 Es =
F 9t AR E H a1 EJTHO Connor G. T. et al, 1989; Tipton C. M., 1991;
Fagard R. H., 1993; Thompson P. D. et al., 2003; Pate R. R. et al., 2006).
53], Miyai et al.(2002) <t A EF, 199t AdAA, AALE, AL
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}4= (heart rate: HR)9}
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=

Ak 2 2\] % (double product: DP)&

=

(Sesso et al., 2000).
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A %W (Jorgensen et al, 1977), Al tAkA An] 2o

wow i%

g/]

5

7}

=
o

o AEHAV BE

N
Ko

B
<Z—-ﬁ
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U} (Lehmann et al., 1997, Blacher et al, 1999; Safar et al., 2000;

Zureik et al., 2003).
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5. &0 B¢

o] Aol AgE §olo Ao thet 2ot

1) g3} (blood pressure: BP) :

Aol Hx Zgog Hito wxe dAo gy oz HYA <
mmHg 992 A%, $=7] d(Systolic Blood Pressure: SBP)¥}
ol ¢t7] <

2 (diastolic blood pressure: DBP)S. & &5 ¥t}

2) 24X &5 8} (24-hour ambulatory blood pressure: ABP) :
T HaEg = 135/85mmHg, ok Hyd < > 120/75mmHg,

> 125/80mmHgE 28t Ad 7]Fo =2 AAsta Atk

e
e
o
=N
il
O
o,
V

) QF(mean arterial pressure: MAP) :

AAe ko] PFH O Wi

=9ty oel g,

MAP = 1/3 = WeH(F=7] dg-olet7] d9)

[0
ME,
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Al 7 2ol ewets AAFFe 8 Aol 1

M
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Z
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e A58 o v ah,
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L

A2 2H] #(double product: DP) :
Double Product %=+ RPP(Rate-Pressure Product)g}+=

A
EK|
i
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Y
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2 yehdti(e] T 2, 2002).

2003 59 adstel i et E dA Aol AHE v uddEE el
A7 RAM(NC-7ell M2 18 E77F TRHAY. dubor Fgd
$ 120/80mmHg °lst= dta H7hA w2 F3Ed MAAE 130~139/8
5~89mmHg# A4 MUY 120~139/80~8ImmHgs HAeA Y

(prehypertension) & & ¥ &} t}.

Table 1. Classification of hypertension (mmHg)
variables SBP DBP
Normal < 120 < 80
Prehypertention 120~139 80~89
Stage 1 hypertension 140~159 90~99
Stage II hypertension > 160 > 100

(Joint National Committee on Detection Pressure VII, 2003)
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=
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} 4 o (Mallion et al., 1999).
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s AaATle Aew yuwow, dAvt ARG o AstAl vEsa,

el F FAFSHAL UEFE TR oFRtbe] E

o et Hae dols AT Aol i, s g5 ARkl oA
B ¥ t(Schillaci et al., 1996; James et al., 1995).

Ohkubo et al.(1997)& AAF &9 (<135/80mmHg) tAM#boll Al 2447+ &54

e HAT AW, £57 EE o9y e W 2o vgel 5% Frhsu
AN A AL ¥ Eo] 20% TPt B T
Table 2. Criteria for hypertension of 24-hour ambulatory blood
pressure (mmHg)
variables SBP DBP
24-hour blood pressure > 125 > 80
day-blood pressure >135 >85
night-blood pressure >120 >75

(The Korean Society Of Hypertension, 2004)
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= A H(Sesso et al., 2000).
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0
EW

—_—

93 A (Laurent et al.,
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M ¢55ad GE Aggd 2 F53ed
4N BEEY, FFAY, A5 2

Double Product Bl A5 (AT A 1)

A2 Seehel vy ARAY GBS AA AFe 46%% g %o el
wom 53] ‘A fle AQluk(Silent Killer)'#til &9 A2 TS T

o] $34BOE o/PP HsAol W B nFFES 20059 T A%

SFxAY A 1 SHEo] 304 o4 EA 30.2%, oAb 25.6%= K aiE i 9lth
(B 5257 2006)
gupet 55~594 18 FHES A9EY o WA T M =& &

det Ao r AT AT ELS A& vg 248y =
I T A5ES A 23.6%, A7 38.8%°]
W, o] FA n¥Y xHES FA 72%, A 163% EHsH(EAA,

Tk AAE 5(2004)2 gharQl Sk Aeghetel A WAl 434%, oA} 38.1%
7 18t A9AE Beolvta &9 o Leitschuh et al.(1991)& 3%7] dgtol

T.li‘
130~139mmHgo] a2 o] ¢t7] dfe] 85~8ImmHg! 1 dSf Akl dshel AL+

o] AL AR Abetel vls) n@e WAFo] 28 ~39 o Ao W
!

Lewington et al.(2002)2] <15t 9]8tH 40~7041¢ 115/75mmHg #| vk 2k}
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2. A+ B
) a7 da
AT daAE e SolAustae] A4 £ 404 o4 Fd wAY

167 (d 2k 87, o172k 8%)o = skl

HdAs AAA ol de] gla b A deke AAddgLel Seden, 4L

delel W Wtz AARET F 33, 649 o £F Fue fool
uheh SEHTE (A 4%, WA 47), WL ESVE 8 (1A 4%, FA 4

Aol AHoE FrHEE 45

o] 5] AA A - A A 5L <Table 3>oA H= npep 2t}
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Table 3. Characteristics of subjects

Variables

exercise group

non-exercise group

(n=8) (n=8)
Age 474 + 40 453 + 40
(yr)
body weight 627 + 48 669 ¢ 107
(kg)
BMI
238 £ 23 245 + 3.2
(kg/m*)
VOsmax
356 + 6.7 31 + 5.8
(ml/kg/min)
%Body fat
(%) 280 + 64 2715 + 6.6
Fat mass 176 + 44 181 + 47
(kg)
Lean mass 51+ 46 482+ 10.0
(kg)
SBP 1185 + 10.7 1196 + 13.2
(mmHg)
DBP
(mmHg) 780 £ 64 794 £ 105
HR
(beats/min) 72.0 + 4.4 759 £ 79

MeantSD
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2) 4F 713 2 AR

2= AT 717 2 HA= <Table 4> 4 H & vpe} 2o
Table 4. Procedure of study
Procedure Duration

Design and Planning 2006. 07. ~ 2006. 11.

Literature Review 2006. 11. ~ 2007. OL.

Contact Subject 2007. 01. ~ 2007. 02.
Measurements 2007. 02. ~ 2007. 05.

Data Analysis 2007. 05. ~ 2007. 07.

Writing Dissertation 2007. 07 ~ 2007. 11.

_2’7_



3) 43 AA

= A7 545 24

ol
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Design and Planning

¥

Literature Review

¥

Contact Subject

¥

Measurement

Body composition, 24 ambulatory blood pressure,
MAP, HR, DP, VO2max

L 2

Separate of Group

[ Exercise habit ][ Non-exercise habit ]

L 2

Data Analysis

SPSS 14.0

¥

Writing Dissertation

Fig. 1. Design of study
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4) 574 2

2 7o el &

AH] = <Table 5>01 4 Hi= wie} 2o}

Table 5. Equipments of measurement

Variables Model . Part of measurement
(Company, Nation)
GM-1
Physique 000 Height

Body composition

Blood Pressure
(rest)

24-hour
ambulatory blood
pressure

Blood Pressure
(during exercise)

Cardiorespiratory
fitness

Treadmill

(neoGMTEC, KOREA)

PRODIGY
(GE, USA)

FT-750R
(Jawon, KOREA)

TM-2430
(A&D, JAPAN)

Tango Suntec
(Suntec, USA)

Ergo Spirometry
CS-200
BP-200

(SHILLER, GERMANY)

MTM-1500

(SHILLER, GERMANY)

Body weight, Fat mass,

%Fat mass, Lean Mass,
BMI

Systolic/Diastolic blood
pressure

Systolic/Diastolic blood
pressure, Heart Rate,

Mean Arterial Pressure,
Double Product

Systolic/Diastolic blood
pressure, Heart Rate

VOsmax
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Fig. 2. Measurement of body composition
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(1) F=F71/0147] @4 vu

$5pe] e 24N $E7]/09h] Het Wi ATE <Table 6~7>
3} <Fig. 6514 R wrs} 2o}

Table 7. Two-way Repeated measure ANOVA on systolic/diastolic
blood pressure

Variables Source SS df MS F p

group 105.211 1 105.211 .030 864

error 48563.828 14 3468.845

time 25375.935 23 1103.302 6.698 001

SBP
timexgroup  4477.227 23 194.662 1.182 259
error 53036.547 322 164.710
group 158.878 1 158.878 .093 165
error 23848.682 14 1703.477
time 13302.164 23 578.355 4.626 .001
DBP
timexgroup 3333.935 23 144.954 1.159 .280
error 40257.693 322 125.024

FENEANA 2F5(EF - 79 E3s F(1,14)=0302 #F93 =Feo]7p 1}
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ERubA] ekt ou, SAA 724412k d) 9] B3 F(23,322)=6.698% 9§ A}o]
b dES S (p<001). &F  f - e 24A e wE AeAge aae
F(23,322)=1.182%2 ol skl WERUA] 9k,

ojgt7ld gt IF(FE - ) &I F(1,14)=.093= ol gk ztol7h v
BhubAl edstou, SAA7124A00)e = F(23.322)=462602 o g A
ol7b YEHEHH(p<00D). && A - ok 24X 0 del wE daEEe e
F(23,322)=1.159%2 ¢ stA WeEbA] &t
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(2) HEFHALS

TEF wWE 24470 e HEel v

A= <Table 6>, <Table 8>
9} <Fig. 7>o|A ®¥E nupe} 72,

Table 8. Two-way Repeated measure ANOVA on mean arterial

pressure
Source SS df MS F ) o)
group 201.260 1 201.260 .099 758
error 28555.979 14 2039.713
time 15950.115 23 693.483 7.529 001
timexgroup 2890.865 23 125.690 1.365 125
error 29658.021 322 92.106

IF(EE F - )9 A% F(1L,14)=092 F98 2ol 7k 1
EhubAl @gtou, SAA7I(24A20d) e B3k= F(23322)=752922 frold A
o7k UEHRTHp<001). &F F - ok 240 whe Fuage] ais
F(23,322)=1.3652 ol atAl eEbbA] &gkt

5 M
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(3) At W

ol w2 2477k e] Aldkg wla A= <Table 6>, <Table 9>%}

huip

O -
0

<Fig. 8>0l|A] H& nfe}

Table 9. Two-way Repeated measure ANOVA on heart rate

Source SS df MS F p
group 1350.000 1 1350.000 1.401 256
error 13486.542 14 963.324
time 19913.625 23 865.810 11.135 001
timexgroup 1998.250 23 86.880 1.117 324
error 25038.208 322 77.758

FEsatel s IF(LE F )Y AdE F(1,14=14012 §98 o]7}

tebubA kgront, A7 (244709 &3E F(23322)=11.1352 93 2}
o7} VERITHP<O0D). $% f - B9 24ARd WE FEAEe @ie

F(23,322)=1117% 9|5 A YEFHA

sk
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Teu o wE 24A 7] DP Wl ZAI = <Table 6>, <Table 10>}
<Fig. 9>ol|A] = npe} 2},

Table 10. Two-way Repeated measure ANOVA on DP

Source SS df MS F p
group 2646.000 1 2646.000 539 475
error 68776.208 14 4912.586
time 70216.833 23 3052.906 11.940 001
timexgroup 7525.375 23 327.190 1.280 178
error 82331.542 322 255.688
DPoll A 5 (% - )9 &%+ F(1,14)=539= 23 zto]7} vEfA
ko SAHA (24472l 2= F(23,322)=11.9400. 2 28k Ao]7} 1}
EFSTH(p<.001). &5 - 7o 24A10de] mE a8 a3e F(23,322)=1.280

2 FolsA et g
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2) F/FATUY 24X 5B}, B THSE, A R DP w3 v
TEadl W2 FH/RAIY O 24X 7 FEHY(FFY] Y, ol ¥

o), WEmel Alukg 9 DP Hlw A3 <Table 11~15>¢ <Fig. 10~13>

Table 11. Comparison of 24-hour ambulatory blood pressure, heart
rate, mean arterial pressure and DP of daytime and

nighttime
Variables daytime nighttime
SBP E 125.0+16.9 106.0+£10.7°
(mmHg) NE 125.9+18.9 112.6+19.7
DBP E 82.5+11.7 69.949.1
(mmHg) NE 84.7+15.9 7204146
MAP E 96.3+11.7 81.5+8.8™
(mmHg) NE 98.1£15.3 85.3+t154
HR E 77.3+11.9 64.4+8.8"
(beats/min) NE 80.7+13.9% 6724106
DP E 96.4+£22.5 68.0£12.8™

MeanzSD, *p<.05 *"p<.01
E; exercise habit group, NE; non-exercise habit group

*Significantly different between time
*Significantly different between time
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(1) ==

&

71/01€k7] &<ke vl

ol W F/oRAIZE O] F=7]/o1 k7] djt v

11>, <Table 12>¢} <Fig. 10>°]4 ®&= npe} 2ot

W At

<Table

Table 12. Two-way ANOVA on systolic/diastolic blood pressure

Variables Source SS df MS F D
group 834.627 1 834.627 2.684 102
time 21591.321 1 21991.321  69.445 .001
SBP
timexgroup 1863.576 1 1863.576 5.994 .015
error 188723.3 607 310911
group 505.435 1 505.435 2.747 098
time 14716.672 1 14716.672  79.993 001
DBP
timexgroup 236.899 1 236.899 1.288 257
error 111672.7 607 183.975
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(p<.00D). =71 %A 2w (*F F - F

2 Fuzgo] ads FosA UER o (p<05) oyl el A 1F (&
T - SAAVNGER/ AT mE AaAge TAE f
et ekgkth, frod Zolzk vEhd FaIE FAHCOR AvEW $5
ot oA e EEFHel HEgdwe HE 66% frolstA
Eb o (p<.05), F571/019k7] ot B FA e vl ofgtA kel o
SHAl Al VERSETH(p<.001)

T

=+ axercise habit group_SBF

“““ exercise habit group DBP
== axercise habit group DBP
% 165 ¢ <O non-exercise habit group DBP
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N |
a 140
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90 r
2
g
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2 65 |
xEE
40
daytime nighttime time

Fig. 10. Comparison of systolic/diastolic blood pressure
of daytime and nighttime
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(2) AZFALY Wl

SEFHe wE FIHORAIZFH Y HE et Hln A E <Table 11>,
<Table 13>} <Fig. 11>0|A H+= ute} 2}

Table 13. Two-way ANOVA on mean arterial pressure

Source SS df MS F D
group 834.627 1 834.627 2.684 102
time 17109.677 1 17109.677 94.618 .001
timexgroup 646.587 1 646.587 3.576 059
error 109763.6 607 180.830

W, ZHA N (GFER /RS T3k frel@ Aol7h hebathp<.00D). 1F
SF - )k SN GR/EA O] BE FEAG Bk Fola)

vEA ekget

—~
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(3) Ao W

TEw el mE FI/REAZ e Auba vlal A= <Table 11>, <Table

14>9} <Fig. 12> A H+= npe} 2o

Table 14. Two-way ANOVA on heart rate

Source SS df MS F p
group 1631.564 1 1631.564 10.812 .001
time 18529.988 1 18529.988 122.799 .001
timexgroup 275.012 1 275.012 1.823 178
error 91594.186 607 150.897

o] B fol@ Aol7h UERen(p<0l), &

AN G/ EAE ol @ Aol dERRTHp<.001). 1E(EE
e 4s4ge) it folai v

A kth folg dolrt vehd FESE pAdoR Awuw F7047ky
oA eEHTTol MeEFwEl wal 52% FolsA A vEhgon
(p<OD), SRHA IR A B atel W& Eaaael va v Eyoy
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A7+ <Table 11>, <Table

Table 15. Two-way ANOVA on DP
Source SS df MS F p
group 4355.927 1 4355.927 8.308 .004
time 69164.921 1 69164.921 131.915 .001
timexgroup 1953.625 1 1953.625 3.726 .054
error 318259.2 607 524.315

)9 FaE fol@ Folzh tEoH (p<ol), 24

DPel Al 1H(&% F -
(p<.001). ZF (&

A7V (G ok A ZEd o E ) E F9 g Aol 7} vrERyE
)T SAATN(F/ AT wE e g3E oA vEY
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3) TEFEE 24M 3 FFEY, HaTHY, A R DP ¥ Huw

i)
ol
i)
il

o

e g eI 2443 FEdst

W A= <Table 16~20>7 <Fig. 14~17>4 ®B¥E= upe} #r},

@EU, 495 % DP o

Table 16. Comparison of 24-hour ambulatory blood pressure, mean
arterial pressure, heart rate and DP of activity types

Variables commute computer meeting meal walk rest talk sleep
124.8 126.9 138.3 126.9 126.6 120.0 122.1 105.0

SBP E £16.2 £12.4 115 £12.7 £11.7 £11.8 +16.3 95
(mmHg) NE 125.1 125.1 140.3 126.4 1250 1134 1189 112.1
+16.4 £16.7 +13.8 +16.1 +12.7 +13.2 +12.5 +14.9

86.1 82.4 91.3 84.8 84.4 75.4 85.3 68.1

DBP E 99 +6.4 58 +94 £7.0 9.2 +10.8 7.3

(mmHg) 83.5 85.0 94.3 86.1 85.4 76.1 85.4 72.3
NE £14.5 +13.4 +£10.9 +13.3 £9.6 +£11.3 +10.6 +£10.2

98.8 96.6 106.5 98.4 98.3 89.8 97.3 80.1

MAP E +10.8 +7.9 7.0 £10.1 6.4 9.1 £11.9 7.8
(mmHg) NE 97.0 93.0 109.3 994 98.3 38.4 94.8 85.8
£14.9 145 £11.0 £12.9 +£10.0 £11.5 125 £11.1

HR E 85.1 77.1 77.3 76.6 79.4 73.0 75.6 61.0
+6.4 6.3 +12.8 4.6 +7.8 8.7 6.9 59

(beats

. 79.8 779 717 84.8 82.0 80.9 82.4 67.3
/min)  NE g 82 £109  +82°  £101  +114  +163 77

DP E 1059 97.9 1055 96.4 100.1 87.0 91.1 64.0
(mmHg* £17.4 +£13.0 +14.6 +£10.9 +£10.1 +£15.0 +10.4 +£10.4

bpm NE 98.8 97.6 109.0 106.8 102.5 92.5 94.1 76.1
/100) +20.5 £22.2 +23.6 +19.1 +20.6 +22.3 +22.1 +15.3

Mean+SD, "p<.05

_56_



sEdel wE eI F57]/o1e7] dek vlal A= <Table 16>,

<Table 17> <Fig. 14> B ¥ ¢} 7o},

Table 17. Two-way ANOVA on systolic/diastolic blood pressure

Variables Source SS df MS F p
group 7.440 1 7.440 039 845
time 6381.949 7 911.707 4718 001
SBP
timexgroup  437.237 7 62.462 323 942

error 19902.667 103 193.230

group 46.876 1 46.876 436 b1l
time 4324.128 7 617.733 5.740 .001

DBP
timexgroup 112.637 7 16.091 150 994

error 11084.792 103 107.619

%7/0197) AN £5 f - P G foF Aol7t Vet &k

,/_’,:
o, 25 B KA Aolsk GEETHp<0l). £F F - T 25
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Fig. 14. Comparison of systolic/diastolic blood pressure of
activity types
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A3+ <Table 16>, <Table

Table 18. Two-way ANOVA on mean arterial pressure

Source SS df MS F p
group 12.190 1 12.190 101 751
time 4679.511 7 668.502 5532 001
timexgroup 186.833 7 26.690 221 980
error 12445917 103 120.834
AFEUNGNA &5 § - Fo B Fo@ Folsh YA ggtoy, @
e ok EE ol

o7 GERETHp<.001)., &%

5o Ee o
srelal A e A ek,
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Fig. 15. Comparison of mean arterial pressure of activity types
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(3) 4w Wm
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ol Wg &E3

ok

B AWk Bl A3l <Table 16>, <Table 19>3}

O -
0

<Fig. 16>°A H+= npe} 2o

Table 19. Two-way ANOVA on heart rate

Source SS df MS F p
group 325.090 1 325.090 3.569 062
time 3622.435 7 517.491 5.681 .001
timexgroup 603.070 7 86.153 .946 475
error 9382.292 103 91.090

Bol e feld golzk UETHp<00l). £% § - P9 859
Auagel Tt felahl vedA gkt
F% o7t Y FEHE TAAow AHuy Auit BEYE A

AR el EEEe]l HMgEHTEl e s Wl Ueuon
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Fig. 16. Comparison of heart rate of activity types
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(4) DP ¥
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Ao wE FFged DP vl A= <Table 16>, <Table 20>}

O -
0

<Fig. 17>°A B+ npe} 2t

Table 20. Two-way ANOVA on DP

Source SS df MS F p
group 372.964 1 372.964 1.275 262
time 13772.274 7 1967.468 6.724 .001
timexgroup 1015.288 7 145.041 496 836
error 30139.000 103 292.612

DPAA &5 - F9 a3+ F93 2o|7F YelUA o &Y
e F938 o7t YERGTHEp<.001). &% - F9 22 g
g9 gfE FosHA YEhA okt
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A HAINE SERE, AAAD, 44T 4

302%, 14 256%% WS E& FMES YBn gor PG 1 Estol
ndgel ga fAHE A3 ¥EF L AARA AFo] AA AgAde

50% old& AAsha ATH(R A EX] 5, 2006).

139/89mmHge] @S ¥ AdA, AAY nEde=z  EF{F3AH(Joint
National Committee on Detection Pressure VII, 2003).

MEA A de] A AAE ndg FHEo]l FA 434%, oA 38.1%(41A
, 2004), FEAA] G5 w404 o] oA 43.9%, FHAb 37.1%, A
41% % YERS oM (o] Bl A, 2004), BAIE nESvro R 34%7F Mol dd&
il 6.5%7F U Eol dde st 9.1%7F 27] Aol o]&thal H il(Rusell
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Table 21. Characteristics of subjects

exercise non-exercise
Variables habit group habit group
(n=7) (n=7)
Age
483 + 3.7 478 + 24
(yr)
Weight
66.7 £ 49 68.2 + 54
(kg)
BMI
245 £ 2.6 25.3 £ 3.0
(kg/m’)
VOsmax
366 = 45 320 £ 3.8
(ml/kg/min)
%Body fat
280 + 6.4 2715 * 6.6
(%)
Fat mass
176 + 44 181 + 4.7
(kg)
Fat free mass
451 + 46 482 + 10.0
(kg)
SBP
1264 + 15 1293 £+ 55
(mmHg)
DBP
84.2 + 2.2 85.0 = 3.1
(mmHg)
HR
) 722 + 48 777 £ 6.9
(beats/min)

MeantSD
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2) 4F A1 2 AR

oA 717 @ A= <Table 22>0 4 ®E vpe} 2o},

Table 22. Procedure of study

Procedure Duration
Design and Planning 2007. 07. 2007. 11.
Literature Review 2007. 11. 2008. 01.
Contact Subject 2008. 01. 2008. 02.
Measurements 2008. 02. 2008. 05.
Data Analysis 2008. 05. 2008. 07.
Writing Dissertation 2008. 07 2008. 11.
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Design and Planning

Literature Review

¥

Contact Subject

¥

Measurement

Body composition, 24-hour ambulatory blood pressure,
MAP, HR, DP, VO2max

L

Separate of Group

[ Exercise habit ][ Non-exercise habit ]

3

Data Analysis

SPSS 14.0

¥

Writing Dissertation

Fig. 18. Design of study
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4) 574 2

2 ATl AMEE 54 ¥l <Table 23>0 4 R vie} 2o

Table 23. Equipments of measurement

Variables Model . Part of measurement
(Company, Nation)
GM-1000
Physique Height

Body composition

Blood Pressure
(rest)

24-hour
ambulatory blood
pressure

Blood Pressure
(during exercise)

Cardiorespiratory
fitness

Treadmill

(neoGMTEC, KOREA)

PRODIGY
(GE, USA)

FT-750R
(Jawon, KOREA)

TM-2430
(A&D, JAPAN)

Tango Suntec
(Suntec, USA)

Ergo Spirometry
CS-200
BP-200

(SHILLER, GERMANY)

MTM-1500

(SHILLER, GERMANY)

Body weight, Fat mass,

%Fat mass, Lean Mass,
BMI

Systolic/Diastolic blood
pressure

Systolic/Diastolic blood
pressure, Heart Rate,

Mean Arterial Pressure,
Double Product

Systolic/Diastolic blood
pressure, Heart Rate

VOsmax
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(1) F=F71/0147] @49 vu

TEdell mE 24r3d e F571/01 947
25>3 <Fig. 19> A H= v} 2o

A= <Table 24~

Table 25. Two-way Repeated measure ANOVA on systolic/diastolic

blood pressure

Variables  Source SS df MS F P
group 2426.813 1 2426.813 3.294 0.95
error 8841.952 12 736.829
time 29371.497 23 1277.022 6.980 001
SBP
timexgroup  4951.830 23 215.297 1.177 .265
error 50496.048 276 182.957
group 455.003 1 455.003 923 356
error 5913.214 12 492.768
time 17232.473 23 750.108 6.643 001
DBP
timexgroup  2032.640 23 88.376 183 152
error 31165.929 276 112.920

FE71Edel A TF(EF )9 ke F(112)=32042 Fo3 Aol7}
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UEEA] ekgtont SAA 7] (24A 7 ) el 53 F(23,276)=6.980°0 2
zkol 7 YEFGTHP<.001). &+ 1+ - T 24A o] mE Fo A8
F(23,276)=1.177% 28t A YEFA] gty

-—

oler kel A TE(LE § - el Eihe F(LI12-=9230% §ol3 =

UEREA] ektont SAA 7 (247 )] & 3E F(23,276)=6.6430 2
2kl 7F YEFSESH(p<.001). &5 - 79 24A o] w2 J5 2§
F(23,276)=.7832 {r2| &} Al YEFUA] gk}
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2) aTHge v

TEFl WE 24N e Hat et Hlal Adk= <Table 24>, <Table
26>¢} <Fig. 20> A H = nfe} 2o

Table 26. Two-way Repeated measure ANOVA on mean arterial

pressure
Source SS df MS F ) o)
group 1136.679 1 1136.679 2.374 149
error 5744.690 12 478724
time 19289.036 23 838.654 8.396 001
timexgroup 2100.464 23 91.325 914 579
error 27568.167 276 99.885

s gld 25(&E F-F)e ke F112)=1492 F3 Aot ot
BhubAl efgtont, SAA7](2447k0) 9] Bk F(23276)-83960. 2 Fold 2
ol7F WERRTHP<00D). *& - Feh 24Atel we AsAge] &t
F(23,276)= 9142 F oot/ WepubA] gkt

rr

fol
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(3) At W

Sa ol mE 2417 dl o] Alubg vl A= <Table 24>, <Table 27>%}

<Fig. 21> A ®= ule} 2o}

Table 27. Two-way Repeated measure ANOVA on heart rate

Source SS df MS F p
group 2524527 1 2524527 2.089 174
error 14499.369 12 1208.281
time 12449.616 23 541.288 5.222 001
timexgroup 2146.687 23 93.334 .900 D98
error 28609.488 276 103.658

T fr o9 = F(1,12)=2.089% Fog AFo]7b e}

BA ggron, %4
BT (<00D. £F - Foh 24706l He gsgee Rk
¥kt

F(23,276)=900% 2|8} A] YEFLA]
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(4) DP9 Hl

=L wE 24A7dle] DP Hla A= <Table 24>, <Table 28>}
<Fig. 22> A Hi= npe} 7}

Table 28. Two-way Repeated measure ANOVA on DP

Source SS df MS F p
group 9104.170 1 9104.170 2.968 111
error 36803.202 12 3066.934

time 63281.426 23 2751.366 8.493 001
timexgroup 8472.616 23 368.375 1.137 304
error 89409.083 276 323.946

DPol A 15 (2% - )9 &3& F(1,12)=2968% F2g zo]7} YERLA
koot =724/ 2kt 9] & F(23276)=849302 93 o]7p 1}
B THp<.001). &5 & - 79k 24A3bdle] wE s Ahgo] g 3= F(23276)=1.137
2 el HEhA et
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2) F/FATUY 24X 5B}, B THSE, A R DP w3 v
TEHel wE FI/ORAIZIN Y] 24A3F EEEHFST] EY, o] &

), s, A B DP vl A= <Table 29~33>¢ <Fig. 23~26>

Table 29. Comparison of 24-hour Ambulatory Blood Pressure, heart
rate, mean arterial pressure and DP of daytime and

nighttime
. time ] ) )
Variables daytime nighttime
group
SBP E 130.2412.8 107.749.7
(mmHg) NE 132.0+16.3 121.6+19.2™
DBP E 86.6+8.4 71.1+8.8
(mmHg) NE 87.7+13.1 76.4+15.0"
MAP E 100.3+85 83.0+8.3
(mmHg) NE 102.2+12.1 91.1415.3°
.ox10. A48,
HR E 76.3+10.9 62.4+8.5
(beats/min) NE 80.9+13.9 70.1411.4°
DP E 99.2420.6 66.9+11.8
(mmHg*bpm
/100) NE 106.4+23.9 85.1+21.7

MeanzSD, "'p<.05 ""p<.01

E; exercise habit group, NE; non-exercise habit group

*Significantly different between time

*Significantly different between time
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(1) F=F71/0147] 4 vu

TEw el wWE FI/RAZH Y] 57/ k7] Eef Hlal A= <Table

29> <Table 30>¢} <Fig. 23> 4 H = npe} 7t}

Table 30. Two-way ANOVA on systolic/diastolic blood pressure

Variables Source SS df MS F D
group 4296.700 1 4296.700  19.631 001
time 18643936 1 18643.936  85.183 001
SBP

timexgroup 2536.700 1 2536.700 11.590 .001

error 72226.739 330 218.869
group 704.404 1 704.404 5.421 020
time 12428661 1 12428.661  95.657 001

DBP
timexgroup 290.058 1 290.058 2.232 136

error 42876.868 330 129.930

=

Fx71/17] dglM F F - T

(p<.001, p<.05), F3t/OFZEAIZb e o] & 3}

o,

= R Aot vehgo
o5 Aol 7h etk (p<.00L).

rir
o



o W& 129% woA WA JEw
(p<.001). o] ¢k7] k2 oFIAZI A = SEFHTol HleFFTT A vlal 75%

frol Al Al e THp<.05).

== exercise habit group_SBP

1904 e non-exercise habit group SBP
== axercise habit group DBP
++<0 non-exercise habit group DBEP

Kkk
S
8
130

@ 100
g
N
o
Q

70

|
KEE
40 T 1
daytime nighttime time

Fig. 23. Comparison of systolic/diastolic blood pressure
of daytime and nighttime
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(2) HsHge vlu

ST wE FIHORAIZFN Y HE et Hln A¥E <Table 29>,
<Table 31>3 <Fig. 24>0|A] H+= ute} 2}

Table 31. Two-way ANOVA on mean arterial pressure

Source SS df MS F p
group 1722.414 1 1722.414 14.266 .001
time 13786.733 1 13786.733 114.189 .001
timexgroup 671.154 1 671.154 5.559 .019
error 39842.872 330 120.736

o ade 7o Ael7h yEbs e (p<.001),
H/oRZEAIZMH o] B ok o8 Aol 7b YEE T (p<.001). &F
28 B Fo sl e HH(p<.05).
Uetd FE3E FAANCE AHRW WS oA
-

o] HlEEHHT W& 98% FIEA WA eyt
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Fig. 24. Comparison of mean arterial pressure
of daytime and nighttime
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(3) Ao W

o
T o

Fabo] wE F/ophAY e 4

32>¢9} <Fig. 25> A K& upo}

1 1—

Table 32. Two-way ANOVA on heart rate

Hl . A3}= <Table 29>, <Table

Source SS df MS F Jo)
group 2585.081 1 2585.081 18.256 .001
time 10469.136 1 10469.136 73.935 001
timexgroup 160.283 1 160.283 1.132 .288
error 46727.450 330 141.598
el A % f - o] EabE §91% Aol sh Lhekikom (p<.00L), 7/
AR e A% o g Aol7F et (p<.001). &5 - 7 FH/oFA
el e g gde FoshAl yEbA] ekokt)
T * ARbEE FA

4]7(4 o7 N—_ﬂiuﬂ

_9’7_
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25. Comparison of heart rate of daytime and nighttime
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Aukas vl A3t= <Table 29>, <Table

33>¢} <Fig. 26> A K& npo} 2},

Table 33. Two-way ANOVA on DP

Source SS df MS F p
group 11165.529 1 11165.529 25.328 .001
time 49332.858 1 49332.858 111.909 .001
timexgroup 2058.923 1 2058.923 4671 .031
error 145474.0 330 440.830

g3 Fo3 AFol7t vEkod (p<.001), F1H/okzt

2ol 7F GERSETH(p<.001). &% & - F9F FIH/okhAI
E3E FoaA e TH(p<05).

o]g ol7} e FadE pAHoR Ayrw DPE F7HA7H ol A

[e)

o] st
FEHEATo HEEEAT v 73% FosA A dERE o (p<.05), °F
A ZFR M = E5FdTo]l HEsHsadtd H& 272% FolstA A e
W3 oH(p<.001)
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3) TEFEE 24M 3 S FH, T HY, At % DP ¥ Hu

dFFHE 2447

zk

i

il

Gt

’

o

a A= <Table 34~38>3 <Fig. 27~30>1A H=

s

g
=1
o
o,
>,
o
=

Table 34. Comparison of 24-hour ambulatory blood pressure, mean

arterial pressure, heart rate and DP of activity types

Variables commute computer meeting meal walk rest talk sleep
E 131.0 131.7 136.4 132.7 130.4 120.7 125.4 107.6

SBP +9.6 +4.2 +85 +4.1 +49 +11.1 +9.1 +5.8
(mmHg) 132.7 130.3 141.7 138.0 133.7 1194 124.7 118.3
+£12.3 £14.8 9.1 6.9 6.4 +£13.1 £11.5 +12.2

E 90.9 86.0 90.7 89.7 86.7 78.1 90.3 71.3

DBP +35 +2.3 +6.3 +5.9 +6.9 +6.7 +4.3 +5.3

(mmHg) 95.7 83.3 95.0 91.9 84.3 79.1 ]7.3 75.0
+13.9 124 7.8 9.8 +15.3 +10.2 +11.3 +8.5

E 103.9 100.7 105.6 103.6 101.0 91.9 101.7 83.1

MAP +3.2 +1.8 +6.1 +45 +4.3 +6.6 +45 +4.8

(mmHg) NE 106.4 101.1 109.3 107.7 99.3 92.3 99.5 89.1

+14.3 +134 6.8 8.5 +£10.7 +10.3 +£11.0 95

E 84.3 76.3 76.6 75.9 79.9 714 739 62.3

HR £8.0 6.5 +£10.6 +4.4 +9.2 8.4 +4.7 6.1

(beats/min) 82.7 79.3 777 82.3 86.6 77.6 89.9 70.3
114 8.3 £12.1 £12.7 +£13.3 +£13.8 £16.7° +114

DP 109.9 100.3 103.4 100.0 103.4 85.7 92.1 66.9

(mmHg* +13.3 £10.7 +12.9 7.6 +11.7 +14.4 +9.7 +8.2

bpm NE 108.9 103.6 108.0 113.3 115.7 93.4 111.0 82.7
/100) +189 +20.9 +18.1 +19.6 +21.3 +24.6 +22.8 +15.2°

Mean+SD, "p<.05
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sEdel wE eI F57]/o1e7] dek vlal A= <Table 34>,

<Table 35>3} <Fig. 27> A H+= ule} 2o}

Table 35. Two-way ANOVA on systolic/diastolic blood pressure

Source SS df MS F p
group 228571 1 228.571 2512 116
time 7199.857 7 1028.551 11.303 .001
SBP
timexgroup 431.571 7 61.653 678 691
error 8735.429 96 90.994
group 646.509 1 64.509 308 371
time 4845.920 7 692.274 8.673 .001
DBP
timexgroup 238.705 7 34.101 A27 883
error 7662.286 96 79.815

%7/0197) AN £5 f - P G foF Aol7t Vet &k

,/_’,:
o, 25 B KA Aolsk GEETHp<0l). £F F - T 25
o
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Fig. 27. Comparison of systolic/diastolic blood pressure
of activity types
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Tewdel we FedEE Fdeueh v A3k <Table 34>, <Table

Table 36. Two-way ANOVA on mean arterial pressure

Source SS df MS F Jo)
group 77.223 1 77.223 1.112 294
time 5145.420 7 735.060 10.583 .001
timexgroup 232.134 7 33.162 AT7 849
error 6667.714 96 69.455

T3 ad= Fost 27t YERGH(p<001). &5 - 79 e ol
e Aozgo g3 Fod A YERA gk
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Fig. 28. Comparison of mean arterial pressure of activity types
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(3) At W

huip

ol Wg &E3

ok

B AWk B A3l <Table 34>, <Table 37>%}
<Fig. 29>~ ®H+i= nfse} 2t}

O -
0

Table 37. Two-way ANOVA on heart rate

Source SS df MS F p
group 894.571 1 891.571 8.214 005
time 3140.679 7 448.668 4133 001
timexgroup 703.714 7 100.531 926 490
error 10420.286 96 108.545

FzAge] ade wFolsA yEhA st

Ho
1o
o
24
o
N
=
o,
=
N
ol
e
i
]
__>{l_',,
2
o
fetl
i
=
[isd
=
o>
=
¥
rlr
i)
offt
ol

Bl
WA Zb el ®Egaae] HEsgaael Hlsl FosiA WA dEsewy

(p<.05),
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Fig. 29. Comparison of heart rate of activity types

- 107 -



(4) DP9 Hl

o w2 ZFP e DP W A <Table 34>, <Table 38>}
<Fig. 30> A ®E upe} 2},

[i{o
111)

Table 38. Two-way ANOVA on DP

Source SS df MS F p
group 2451.571 1 2451.571 9.035 .003
time 14091.857 7 2013.122 7.420 .001
timexgroup 1141.857 7 163.122 601 754
error 26047.429 96 271.327

DPell Al &% f - 79 &de F98 Ao7h veElgon (p<.0l), &5 H o

e Fo% Zol7b et (p<00l). %5 f - T FE e wE 43

g ade folatA et gk

g o]zt et Fass FAdez ARy DPE S5 deod F
RE g 9l vehd ARAARG $ExdTol HesSRE o vl

JatA A YER o (p<.05),

:[o

4om
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Fig. 30. Comparison of DP of activity types
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V. 254 AT wE 2457
frataeso] ndGaAY EFF%4 249,
2 A T As 9%

(34 m)

Basa glo] adeh #ele] B4l Alaste]l A AAHeRE o HAR
75 a gl

=S FolshA da djbe AstAzivs AHolA adstel Wi fEaw
o frade] FH5 AtHKoga, 1992). 1A £5& FELHES AP F

&l (Choquette G. et al., 1973; Hagberg J. M. et al., 1984; Cade R. et al.,
1984; Bjorntorp P., 1987; Gordon N. F. et al, 1977), A& &4 &z &7
a7t Aol glolA EaWRT S-St (Morris J. N. et al, 1990,
Fagard R. H., 1993; Poehlman E. T. et al, 2000; Chobanian A. V., 2003). H]

= ARAW TAME gl W o M e GFd
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AG7F o] F o] x| a1 ) &1 (Kinoshita et al., 1988; Arai et al., 1989; Chen et al.,

ﬂA|
o
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N

)
ol

il

=
=

7}7F A th(Sannerstedt R, 1987). ©]

Njo

L

™ (Arkkawa, 1999; Hagberg et al., 1989;

Jennings et al., 1986), %14

B 15 (Seals D. R. et al,, 1984; Hagberg J. M. et al., 1989; Cononie C. C.

et al., 1991; Pate R. R. et al., 1983; Patrella R. J. 1999).

o

a9y o)y

2t 9] #o]7} yElH(Dickhuth et al., 1989)
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et al., 1999).
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(Franklin et al., 2001).
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2. 47 44

D AT o3

2ol 8 JT A AA F 404 o4 Fd g4 UFem g
D@ 196l %3] JANC-T) Fsrere BEaA gon $E5

o] Ja AT YAl MEd RIAE APFAo BEH B
o

F 2Nz A %, AN, YD 5L AES Stk oEe AAH-A
&

Table 39. Characteristics of subjects

] exercise group control group
Variables
(n=17) (n=17)
Age(yr) 46.0 + 54 470 + 64
SBP 1469 + 7.3 1417 £ 34
(mmHg)
DBP
(mmHg) 943 + 7.1 899 + 5.3
HR
(beats/min) 69.0 + 13.7 747 £ 17.1

MeanzSD, *p<.05
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2) 4F A1 2 AR

2 AT 77 B AAE <Table 40> A B= vpep 2o

Table 40. Procedure of study

Procedure Duration
Design and Planning 2009. 01. ~ 2009. 02.
Literature Review 2009. 02. ~ 2009. 05.
Contact Subject 2009. 03. ~ 2009. 03.
Measurements 2009. 04. ~ 2009. 10.
Data Analysis 2009. 11. ~ 2009. 12.
Writing Dissertation 2010. 01. ~ 2010. 3.
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3) 43 AA

ol

2 A7 248 9y

F7]1 $1ek A9 AAl= <Fig. 31>o4 BH& wpep 2o

Design and Planning

3

Literature Review

3

Contact Subject

{ Pre test H 3mon test H 6mon test }

Body composition,
24-hour ambulatory blood pressure,
MAPR, HR, DR, VOz2max, PWV, ABI

24 weeks exercise program

[ Exercise ] [ control ]

) 4

Data Analysis

SPSS 14.0

Writing Dissertation

Fig. 31. Design of study
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4) 574 A

2 ATl AMEE 54 AHle= <Table 41>04 H= nvie} 2o

Table 41. Equipments of measurement

Variables (Complz:/rll(;dell\lation) Part of measurement
M-1
Physique G 000 Height
(neoGMTEC, KOREA)
N PRODIGY Body weight, Fat mass,
Body composition %Fat mass, Lean Mass,
(GE, USA) BMI
Blood Pressure FT-750R Systolic/Diastolic blood
(rest) (Jawon, KOREA) pressure
Systolic/Diastolic blood
94- ABPM TM-2430 pressure, Heart Rate,
(A&D, JAPAN) Mean Arterial Pressure,
Double Product
Blood Pressure Tango Suntec Systolic/Diastolic blood

(during exercise) (Suntec, USA) pressure, Heart Rate

Ergo Spirometry
Cardiorespiratory CS5-200 .
fitness BP-200 VOxmax
(SHILLER, GERMANY)

readmmill MTM-1500
readmi (SHILLER, GERMANY)
VP-1000

Arterial stiffness (Colin, Japan)

PWV, ABI
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(2) AATFH 54

ANATAY 2AL o]FZXHAFUEZA7](PRODIGY, GE Medical Systems
Lunar)& o] &3t AAWE(% Body Fat), AA% & (Fat Mass: FM), A A "=
(Fat-Free Mass: FFM) % 21 4 &2 - (Body Mass Index: BMI) 55 43}
ATk AA T HEE Wl 12475t S T 5 op3] 9 &7
Stk APA= dxde] HHAEAA, ME, AA, B4 F)S A7 st
S SH3 gt S d F438Ah center lineo & w3, I 7
Aol el ok top line Abolol 1-2em A& HAS FiL, &S F Ha &7
S BolE: ddu. EI AV wHol= AL WA Hd F 9

straps® Y23 2SS aAGA I ¢ 1027 A5}
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Fig. 32. Measurement of atherosclerosis
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Fig. 33. Graded exercise test
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Hl &5 AAskal wfiE 15watt?] F-st& /A7l e AASEHE o &
o VOmmax® @4 =12 HAb & A7 S43 28 =4

u, &% Z=7F S7tsg e = HR ¥ V0.0l S718hA %4 o], RERe] 115K
o & w, RPE7} 17014 o, 183 H A ¥4 (maximal heart rate)® 90%
ol weo] 57kA T 37bA of el st A4S AdE s AtHACSM, 2006).
TEAEE 5T A sl A Fa AFEHAANAY o] Aue o

Fol 2Ase] mFLBAAA Qo] o §HE FALYGA VOATFEOR A

6) TT =21

24F7 LEZR AL FH| S E(10%E FEF (408, A A A
(MONARK, Sweden), g% (10%, ~E#HH)oZ 13 60%, F 33 2457
AAE AT 25 ee 255 Y Aeol A Fa AFEAANA Y
of Atk Aol Al VOmmaxst A ik # el B7A Tablez <174
W n g dY o] & H e FARGA VOATFFoE AAet

(Nho et al, 1993). && 537 A E &3l VO.ATE AbEste] 710 AT Fol

RE kpE Aol AgAgon 127 Fo AQW ATHES AMFF A
e % g At
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6) A5 A2

EE 28 AgE SPSS Win (version 14.0) B4 ZZ18& o] &3le] E4

sgon 7 FAH B Uee e 2

(Repeated measures Two-way ANOVA)S A Ajaton Hekgk xpo] 7

e A3 Ede-test, AT AIHAE As) % ttestE A AT
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(1) $%71/1%7] dge v
4 SEAYC WE UFY FA2 $F A F - F 4G £57)/

=18
o|¢t7] &g} wlu A= <Table 42~43>, <Table 47>3 <Fig. 34~38>°l A

Table 47. Two-way Repeated measure ANOVA on systolic/diastolic
blood pressure

Variables Source SS df MS F p
group 4144.778 1 4144.778 2.933 112
error 16956.623 12 1413.052
period 2712.696 2 1356.348 1.486 246

periodxgroup 3074.823 2 1537.412 1.685 207

error 21901.175 24 912.549
time 04544440 23 4110628 15213 001
p

SBP e 8594460 23 373672 1383 117
xgroup
error 74575.377 276 270.201
periodxtime 15126685 46 328841 1977 001
periodxtimex

11849510 46  257.598 1549 014

group
error 01803111 552 166310
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Variables Source SS df MS F D

group 29.009 1 29.009 017 .898
error 20267.702 12 1688.975
period 3664.470 2 1832.235 2.530 101
period
3003.339 2 1501.670 2.073 148
Xgroup
error 17383.524 24 724.313
DBP time 48115777 23 2091.990 10.793 .001
time
7516.253 23 326.794 1.686 028
xXgroup
error 53496.679 276 193.829
periodxtime 13182530 46 286.577 1.848 .001
periodxtimex
5070.327 46 110.225 711 924
group
error 85583.810 552 155.043
**p<.001
FE71dPAA TIF (s )9 ZFdE F(1,12)=2.933%2 F2olsk zo]r}

YERA] kokar, SAV(A - 5 - 39 a3 F(2,24)-1.486%2 #9239
7} YElgA & T F(23,276)=15213% &9 3t

[®)
Aol7b UGB THp<00). &% f - Fok A AT Fol mE FEAE

32
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k)

ad%= F2,24)=1685%= froatA UetuAl &tk &5 - T2 24A el
e AsAge] i F(23276)=1.3832 o8k A UehtA &gtk =24 A
cF T} 24N e W FstE g anis F(46552)=1.977% {9 @ Aol
b e TH(p<001). &5 -, S8 AT - 39 24x 0 e A
49 a3 F(46,552)=1.549% #9]3k ko] 7} YERETH(p<.05).

ol A IF(EE - )Y = F(1,12)=0172 g 2ozt
ERuA] eFokal, SAVIZHA - F - )Y 5 E F(2,24)=25302 frogh Aol 7t

it

ol

Ve Al @Skar, S A7 (24470 9] B F(23,276)=10.793% #9 & Ao
7 GERETHp<.00D). F f -7t 3 A F - o b2 dagd a3
T FQ2240)=20732 FolatA YeEbA otk &% f - FoF 24A el whE
Az A8l avs F(23.276)=1.686% fostA vebudA gtk 34 A - F -

Fob Aol W2 s Age] EiE F(46552)=1.848% Fo% Apolzp U}
B THp<00l). &% # %, 54 A F - ¥ 400 e 35§
EIHE F46552)=7112 93 2po]7} teba] gk

- 134 -



- 961 -

dnoix8 9SI0I9X9 9} UI

a1nssaid poolq OI[0)SBIP/II[0ISAS UO ISIIIOXd SOIQOIOR YoM g JO 1091 'H& "S1d

awn m m

114

o0ée

ore

o00¢

&1

o08r

oL F

o09r

005

00FE

O0EE

o0cr

o0rr

o0-0F

JFSUOW G .. ...

dgquow g

dgSUow £

P [ =T -
Ja5 80 5

s

LY

oor

scr

osrT

LY.y

(B dga

B ggs



- 9€1 -

dnoix8 [0I1U0D dY} Ul
ainssaid poo[q OI[0ISBIP/JI[0ISAS UO ISIOIOXd SOICOIdR I99M Fg JO 109JId 'GE "I1q

© = N B oW A W N RMoSow oM R 8 @ 3 Y3 80908 momoRoSB
sy 8 8§ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 §8 8 &8 B B B
JIAVOW G o . dgAUOWE . Jgad g

JESUOW O .. y.... JGSUOWE dE5 0 g

o5

LY

oor

&er

osr

LY.y

CHu) ST

(BHu)Igs



- LET -

2Inssa1d poolq OI[0ISBIP/II[0)SAS I0J ISTOIIXI SIIQOId® AIJ '9E "SI

by hy hy by Ry ks 4 s .y Ry ks s - s

o ) ~ ;oW & W by M@ 2 hS [ =) [N ~ ) @ AW ™ ™ =)

§ 8 8 8 8 8 8 8 8 8 8 8 8B 8 8 8 8 8 ®8 8 8 8 8 8
a5
L4
aar
£cr
asr
LT

J9a7AncsE jouo3 | ... J80 AN0IE 35124X8 g

495 dnosf joauos ... 495 ANl a5124ax8 —g— o0z

Brundgq

(OHdgs



- 81 -

a1nssaid Poolq OI[0)SBIP/II[0ISAS UO ISIIIOXI

$OIqoIoE YoM T JO 199HF L€ '31d

FS!QF#E?IOMWWWHHHHHWHHHW
B g § § § &8 § 8 8 8 8 8 8 8 8 8B 8 8 83 8 8 8 &8 8 8

490G Aol joUa? ..oy JEO ANOIE B5124EXE i

J95 dnoub jonuod ... J85 dnoil aspiexs g

g

L4

oor

LY

osr

SLT

o0

BHuD) 3T

OHun)Sgs



- 6E1 -
a1nssaid poolq OI[0)SBIP/OI[0ISAS UO ISIDIOXd SOIQOIOR YoM g JO 109JJH 'Q¢ "SI1g

e = N ® @ A w N =~ 5 % N X S ¥ 08 3 o3 o8 & ow o8N o208
um g 8§ 8 8§ 8§ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

- o0r

-

LR TEINS

AR

- asr

- SLT

J489a dnoll joapuoes | ... 49T AN04E 251248X8 —ap

J857dnoul jonquod .-,.. 495 dnolb sspuaxe e - ooz

OHu)dga

(B sgs



(2) HsHge vlu

St RE A wE 2453 7L FE AT -5 24NN Hid

<Table 44>, <Table 48>%} <Fig. 39~43>0l 4 H i H}9}

b Hlal A=

Table 48. Two-way Repeated measure ANOVA on mean arterial

=)

4

pressure
Source SS df MS F )
group 366.248 1 366.248 251 625
error 17481.655 12 1456.805
period 2737.750 2 1368.875 1.876 175
periodxgroup 2325.721 2 1162.860 1.593 224
error 17515.907 24 729.829
time 59756.339 23 2598.102 15.441 001
timexgroup 5516.501 23 239.848 1.425 097
error 46440.825 276 168.264
periodxtime 12063.421 46 262.248 2.008 .001
periodxtimex
4255.249 46 92.505 708 927
group
error 72101.339 552 130.618
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P sHdold 2H(F - )9 &3 F(1,12)=2512 293 o7}
B ekokar, SAHA - F - )9 53 E F(224)=1876% {r9g zo]7}
UERA] ekokar, SAAI7](24412k) ] B3 E F(23276)=154412 -9 o
b JERE T (p<00D). 5 fr- 7 S AT -5 BE A
= F(2,24)=1593% frolstAl vebubA] ek &5 - 4A
AT Aol FaE F(23276)=1425% < 8kAl UebubA] ekt
Tol 24X kel wE dEhabg o] Fake F(46,552)=2.0082 23 2ol 7}
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(3) At Hu

254 LEAY WE UFD HAL £F A F-F uNBdge s

Hl 3w A= <Table 45>, <Table 49>¢} <Fig. 44~48>0| 4 H+= n}¢} 2o}

Table 49. Two-way Repeated measure ANOVA on heart rate

Source SS df MS F p
group 14393.334 1 14393.334 2.234 161
error 77304.290 12 6442.024
period 233.268 2 116.634 229 797
periodxgroup  2440.526 2 1220.263 2.395 113
error 12226.567 24 509.440
time 35613.348 23 1548.406 8.441 001
timexgroup 6933.070 23 301.438 1.643 035
error 50631.234 276 183.447
periodxtime 4836.018 46 105.131 930 606
periodxtimex
8147.712 46 177.124 1.567 012
group
error 62395.909 552 113.036
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= F(23276)=8441% )3k =po] 7}
YEFETHp<00D). &F -7 58 AT Fo wE AsAee gHe
F(224)=239%5% frolatAl vetvhAl ekodrh &% - Tk 2440 dlel e 4
T80 FIE F(23276)=1.6432 §9 8 zol7} YETH(p<05). =4 A -
T - 5o 24A o] mE AFstAge] &ite F(46,552)=.930% o @ kel 7k
et okt &F -7 S AT - T 240l wE e 2

E = F(46,552)=012%2 23t Ao 7k e THp<.05).
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(4) DP9 Hl

=18
=~

il

A3} = <Table 46>, <Table 50>

A Ee Al e 2457

] [e)
Fokar &5 A -

T 5 247 %d 9] DP A

I} <Fig. 49~53> 4 H= Hpol 2o

Table 50. Two-way Repeated measure ANOVA on DP

Source SS df MS F D
group 45873.016 1 45873.016 2.446 144
error 225021.3 12 18751.776
period 1475.579 2 737.790 563 HT7
periodxgroup 1456.222 2 728111 D56 D81
error 31425.643 24 1309.402
time 206820.3 23 8992.186 12.959 .001
timeXxgroup 20110.032 23 874.349 1.260 194
error 191516.2 276 693.899
periodxtime 16863.849 46 366.605 349 750
periodxtimex
28187.302 46 612.767 1.420 .040
group
error 238283.4 552 431.673
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DPol A 15 (2% - )9 &3& F(1,12)=2446= F2 8 o] 7} YERLA
, EANTA - F -3 9 E F(224)=5632 938 Zo|7b HERA
, SN 724N )9 E e F(23,276)=12.959%2 #<3F o] 7F Ry
Hp<001). €% - %k g A F . Fol 02 AaFed R
F(224)=556% |atA LEFUA @igbth &% - Fob 4N B 45
Zgo] g F(23,276)=1.260% 2|3k Apo]7} yeluA] okt =4 A -
- 5ol 24N Yol W AEAEo] FIE F(46,552)=849%7 <93 zto) 7}
A eskth 9% % 2F A F - 59 UARde wE Faago

E ke F(46,552)=1.4202 Fo] & Aol 7k ekt th(p<.05).

- 155 -



- 9¢I -

dnoI3 9SI0IOX9 9Y) Ul J(I UO 9SSIIIOXD SIIQOIdR Yoom {7 JO 109JIH ‘6% "SI

§
o0s
oc8
oos
oc2
oS
oc¥F
ocE
oee
oer
oce
o0EE
oeEe
oere
ococ
oe6T
oc8r
ooLr
oeer
o0sT
ocrr
OCET
oeer
oorr

ocor

uows £

ar

a9

s

aor

ocr

arr

(oo T/ udg Bruii)dq



- LST -

dnoid [0I3U0D 9} UI J(J UO 9SIOIIXS SIIJOIdB II9M §Z JO 199JJH "0G ‘S1

@ = 0N ®mo@m A 0w oA oM oSow NN 8 g 8 3 35 &6 & ¢ onoH
oaup 8 8 &8 8 8 €8 &8 8 8 &8 8 8 &8 8 ¥ 8 8 8 8 &8 8 g§ 8

oxer

UOW G \ugenn

uowr g

aud g

or

o9

s

oor

0T

orr

(oo r/udg Orunitdq



n § 3§ 3

dd IO 9SI0I9X? S$OIq0Ide 21J ‘TG S

oFES

- 84l -

o0ee
oI

oo

o06r

o08r

oxLT

o0er

o5t

oo0Fr

ooEr

oacr

oorr

oxor

dnoiff jonuod .. ...

Aol S5248X8 e

ar

s

ocr

aar

a0

(oot/wdg LHuu)dg



- 691 -

d( UO 9SIDIOXD SIIQOIdEL YIOM ZT JO 109JJH ‘7S "S1d

@ ®m N B 0w & w N oS owoN N S g 2 3 8 4 & - B oo 8
§ &§ § 8§ 8 8 &8 8§ &8 &8 8 8 8 8 8 8 8 8 8 8 8 8 8§ st
SLLy | 1 L L L 1 L L 1 L L 1 L L L 1 1 L 1 1 L L L 1 or
- 08
- o&r
) - 09r
dnoil jonuod ... ..
- o0

dnosf aspiaxs —_——

toor/udg Buiu)a g



LN
i
e
00:
008
oo«
009

ocs

oo

- 091 -

d{ UO 9SIDIOXD SOOI YIOM Fg JO 109JFH '€C "SI

o0
oee
ocr
oce
o0ES
oeEec
ocre
ococ
oeseT
oc8r
oeLr
oeer
oesT
oorr

o0ET

oeEr

o0rr

oxor

dnoslf joquol | .r-,..

A0IG 351I4TXT iy

ar

a8

acr

a9r

aos

(oo /g Srari)d g



Table 51. Effect of 24 week aerobics exercise on 24-hour
ambulatory blood pressure, heart rate, mean arterial
pressure and DP of daytime and nighttime

. sime daytime nighttime
variables
group pre 3mon 6mon pre 3mon 6mon
SBP E 1436440 134.1+6.0 1349433 1159+9.1 112.7+2.1 113.3+6.4
(mmHg) C 1414498 139.0+95 138.9+11.4 114.7+9.9 117.6+9.0 122.1+6.0
DBP E 95666 87.4+75 89.1+46 75483 72.0+46 74.9+54
(mmHg) C  931+7.0 909+7.4 90.6+79 70.7+9.7 77.1+9.9 79.1+82
MAP E 111.3+49 1024465 103.3+3.0 88686 87.9+52 88.3+59
(mmHg) C 1087482 106.6+7.9 107.0+86 85.1+95 91.3+104 93.0+6.7
HR E 687+10.0 70.0+7.9 69.3+52 60.9+11.3 59.4+69 60.0£4.9
(beats/min)  C  80.4+145 77.1+10.3 79.0+145 67.3+13.6 60.0+65 64.7+13.0
DP E 979+154 994+125 96.1+83 69.9+12.2 67.7+76 68.9+76
(mmHg#*bpm
1100) C 114.3+26.8 108.4+23.2 96.1+8.3 76.4*13.9 71.9+10.6 81.0+19.3

MeanzSD, *p<.05 “p<.01
E; exercise habit group, C; control group
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(1) FF71/01¢7 ¢ vu
A EEAYY mE 450 fA +F AT F
F=7]/01¢k7] &t Wl A= <Table 51~55>9 <Fig. b4~57>0l4 H =
whop 2o,

Table 52. Two-way Repeated measure ANOVA on systolic/diastolic
blood pressure in the daytime
Variables Source SS df MS F p
group 52.595 1 52.595 424 527
error 1489.714 12 124.143
period 313.000 2 156.500 4.826 017
SBP
periodxgroup 102.048 2 51.024 1.573 228
error 778.286 24 32.429
group 6.881 1 6.881 077 87
error 1078.857 12 89.905
period 223.762 2 111.881 4177 028
DBP
periodxgroup 62.048 2 31.024 1.158 331
error 642.857 24 26.786
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Table 53. Two-way Repeated measure ANOVA on systolic/diastolic
blood pressure in the nighttime

Variables Source SS df MS F P
group 184.381 1 184.381 2.659 129
error 832.190 12 69.349
period 58.476 2 29.238 b67 D75
SBP
periodxgroup  177.333 2 88.667 1.720 200
error 1237524 24 51.563
group 25.929 1 25.929 287 602
error 1085.143 12 90.429
period 110.048 2 55.024 1.111 346
DBP
periodxgroup 208.714 2 104.357 2.107 144
error 1188.571 24 49.524

T FEVNEGAN 2F/(EF - T a¥E F(1,12)=4242 fo 3 2
ol 7b YEfUA o, FAHVHA - F - F)9 G = F(2,24)=48260 2
o gk o7k YEPGTHp<.05). &5 f - Fok 54 AT T BE F5AE
o] 3+ F(224)=15732 & f98tA vebUA &gkt

T ol et A AF (L - )9 &¥E F(1,12)=0772 F¢ 3

_‘:,L
o)7b WA sgton), SANTI(A - % - )9 GabE FQU=AITIOE §
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o1gh zto]7b GERRtHp<.05). &% fr- 7o 54 A F - Fol BE s
o] A3 F(2.24)=1.158% olatA tephA st

oFztel w7t aw (s - )Y EFdE F(1,12)=2659% o]
Apol7b UEbUA]l g gkar, 2 (A% - F)9 a3 F224)=56722
gk Aol 7k vEfUA @okth 2F fr - Fe 3 A - F - Fol w2 daAg
a3 F(224)=1.7200.2 28t A YepA ek gkt

of7ke] olgk7EStel A IF(F fr - )Y T F(1,12)=287= 93 A
o7} WEbA ki, ZAAN (A - F - F)e e F4)-111122 9
gk ztol 7k JEbUA Gk &5 - T S AT - o 2 FE5E9
T9E F(224)=21072 F9stA YepdA] &kt

So3k zol7b YEY FEHE FaHon Agrw Z7AA F3
e SFTol 5 IMEF 64%(p<0l), &5 6/HLF 59%(p<.05) 28
NEF 84%(p<.05) oA 7+

3
2stth ofHAIZM A 7] A9 Hude 5 3MEF 25%(p<.05)

e

|\

471

B\

4
~N

(@)}
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Table 54. Two-way Repeated measure ANOVA on systolic/diastolic
blood pressure in the exercise group
Variables Source

SS
time

df MS F
5833.929 1
error

5833.929
400.190
period
SBP

12

174.935
334.905

33.349
2
periodxtime

001

167.452
90.143

5.352
2
error

012

45.071 1.440
750.952 24
time

257
31.290
2900.024

error

DBP

2900.024
839.429 12
period

41.457
69.952
237.762

.001
2
periodxtime

118.881
67.476

4.808
2
error

018
33.738
093.429

1.364 275
24 24.726

171(5

= A -
sk zpol7b VEFWE I (p<.001),

1=

&
)
o

f

A7) 2 - %
2 fel% o]t Uehgthp<.05). *

ofzh) el F = F(1,12)=174.935%
b opbn &

280l gy F(2.24)=1.4400.2 #9384 YEYA

o] o] gh7] &St

H

=

F)o] T+ F(2,24)=5.352

A5 nE A
okt

oA FAHAZI(FE - okxh e & 3= F(1,12)=41.457T%
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o g Aol7t vpERET(p<.00D), Z74
2§28 Aoz Yehdrh(p<.05). F7t -

JA171(

] .

LA

oFzta} 2
240 mabe F224)-13642 #9807 A ekt

of

T F(2,24)=4.808 2
s e =1

Table 55. Two-way Repeated measure ANOVA on systolic/diastolic

blood pressure in the control group

Variables Source SS df MS F Jo)
time 4907.524 1 4907.524 30.645 001
error 1921.714 12 160.143
period 50.619 2 25.310 480 624
SBP
periodxtime  175.190 2 87.595 1.662 211
error 1264.857 24 52.702
time 2640.214 1 2640.214 23.919 .000
error 1324571 12 110.381
time 63.476 2 31.738 615 549
DBP
periodxtime  235.857 2 117.929 2.286 123
error 1238.000 24 51.583

H o] =5 7] & S ol A

SR NN G -

- 166 -
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I(p<.00D), HAZIZHA - F - F)9 AIE F(2,24)=4800. 2
p<05). F7F oty A A-F T W2 A5z

Eates

ol3k #ko] 7} vhebi

S Aol7h vpebyt
o &It F(224)-166202 987 LpER}X

)
T

wjaae] ol ekel A S AV (F7 - opzhe] I F(1,12)=23919%
ol gk Zpol 7} YERYE S Y (p<.001), = F(2,24)=615%
@ o7k dedA g F3- opa &
$9) E3b F(R24)=22860.2 9347 b ekieh
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=2 S wE 24F fAA 5 H T -5 FIH/ok A7 9
HrEwel vw A= <Table 51>, <Table 56~59>3 <Fig. 58~59>0l A

Table 56. Two-way Repeated measure ANOVA on mean arterial
pressure in the daytime

Source SS df MS F p
group 32.595 1 32.595 373 D53
error 1048.476 12 87.373
period 253.190 2 126.595 4.875 017
periodxgroup 98.905 2 49.452 1.904 171
error 623.238 24 25.968

Apol7b YERUA kov, FA7I(E - F - F)9 EHE F(224)=48752
frelgh abol 7 e tH(p<.05). &% - e 54 H - T o mE s
g9 ABE FQ24)=1712 FJstA vdetubA &t

frolgk zel7h vdEbd FEHE FAHCRE AHEHE FHANYAAN FiEE
Wete FEaol +F IMEF 8.0%(p<.0l), 671€E % 72% (p<.01) FstA #
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Table 57. Two-way Repeated measure ANOVA on

pressure in the nighttime

mean arterial

Source SS df MS F ) o)
group 25.929 1 25 357 561
error 870.381 12 72.532
period 106.619 2 53.310 910 416
periodxgroup 134.143 2 67.071 1.145 335
error 1405.905 24 58.579
ofztel H sl A TF(EE - )Y Ede F(1,12)=357T= g A
o 7F yEtuAl ok, SV - T - F)9 E%e F(224)=91002 79
ol 7t et Al Gtk &5 -7 FH AT Foll WE AEAeY =
= F(2,24)=1.145% F oA e A skt
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Table 58. Two-way Repeated measure ANOVA on mean arterial

pressure in the exercise group

Source SS df MS F p
time 2900.024 1 2900.024 41.457 001
error 839.429 12 69.952

period 237.762 2 118.881 4.808 018

periodxtime 67.476 2 33.738 1.364 275
error 593.429 24 247126

Table 59. Two-way Repeated measure ANOVA on mean arterial
pressure in the control group

Source SS df MS F p
time 3259.524 1 3259.524 27.681 001
error 1413.048 12 117.754

period 68.048 2 34.024 638 537

periodxtime 188.905 2 94.452 1.770 192
error 1280.381 24 53.349

- 172 -



)
T

oA =4 oF7h) o] EH= F(1,12)=41.457T=
)] B F(2,24)=4.808%

SANTAH T - F
ZA A% Fd e s

F(2.24)=136422 frolstA “eEbbA &ok
TEHGA SAAN(FZE - ofth el &= F(1,12)=27.681%

o] g
T g Aol 7 yEubA] erskeh. b - ofba =
g9 3= F(224)=1.7700.% 98 A vebbA ko)
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(3) Ao wm

A FEAe] wWE 2453 FAL wE AT -5 FI/ORIAY

=
Alaka= Hlal A= <Table 51>, <Table 60~63>¢ <Fig. 60~61>0A H:=

Mo

Table 60. Two-way Repeated measure ANOVA on heart rate in the

daytime
Source SS df MS F p
group 952.381 1 952.381 2.856 117
error 4001.238 12 333.437
period 7.048 2 3.524 .286 154
periodxgroup 36.762 2 18.381 1.489 .246
error 296.190 24 12.341

Fabel Aol IF($E & -9 B F(112-28%602 fol8 A
o7} vhEbA gkskaL, & L9 ERhE FO20)-2860% §9 9
Aol7k UEhA gtk £% f - ¥ 24 4. F - 5o B2 4EA4ed 1

W= F(2,24)=1489= ol etAl “EbA] ek ghnt.

o
N
)
rN
of\
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Table 61. Two-way Repeated measure ANOVA on heart rate in the

nighttime
Source SS df MS F p
group 160.095 1 160.095 .833 379
error 2305.810 12 192.151
period 134.905 2 67.452 1.281 296
periodxgroup 63.476 2 31.738 603 555
error 1263.619 24 52.651

)8 &3+ F(1,12)=379% & ko] 7t

UVERA 2%ka, 2A7HAE - F - 3)9 E3E F(2,24)=2960 2§93 x}o]
b ErA FUTh &% -7 S AT Fol wE As5AEe] ane

F(224)=6032% frolst7A v ookt
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Table 62. Two-way Repeated measure ANOVA on heart rate in the

exercise group

Source SS df MS F p
time 896.095 1 896.095 7.631 017
error 1409.143 12 117.429

period 143 2 071 .002 998

periodxtime 12.905 2 6.452 .168 347
error 924.286 24 38.512

Table 63. Two-way Repeated measure ANOVA on heart rate in the
control group

Source SS df MS F p
time 2317.714 1 2317.714 5.678 035
error 4897.905 12 408.159

period 199.429 2 99.714 3.766 038

periodxtime 29.714 2 14.857 b61 D78
error 635.524 24 26.480
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5w

Apol7F WAL (p<.05), SV - T - $)9 B
Aol 7 vebA okt F3b - optd S A - F

e F(2.24)=8472 93t Al YERA

o>
I

AR AL I

oA SAA(F3E F(1,12)=7631= +r¢]3t
p

F(2,24)=002% 9| &

ol wE gEase &

ookt

Hlar e Aubaol Al SAAZ(F3 - oF7h) e E3= F(1,12)=5678% # 9
Aol 7b veb o U (p<.05), FAVIZHR - F - F)o ZIE F(224)=37662 %
ok o7k W THP<06). F7 - of gk} 2 A - F - Fo] B e
o] 3= F(224)=561% F9JstA YebhA &ekrh.
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(4) DP9 Hlx

5 A FF F/RATY

Mo

REY A wWE 24570 faka
Ak vla A3 = <Table 51>, <Table 64~67>9 <Fig. 62~63>4 HE=
vpof Zoh

Table 64. Two-way Repeated measure ANOVA on DP in the daytime

Source SS df MS F p
group 1920.381 1 1920.381 1.649 223
error 13973.238 12 1164.437
period 47571 2 23.786 435 652
periodxgroup 110.333 2 55.167 1.009 .380
error 1312.762 24 54.698

Tk DPAA IH(2E fr- )9 &3+ F(1,12)=1.649% FeJgk x}o]7}
UEREA] eokal, A7 - F - F)9] 7= F(224)=4352 9% Aol 7t
UetA @t 25 F -7 34 A5 5o e B5Ae] ads

F(2,24)=1.009% ol atA e kot
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Table 65. Two-way Repeated measure ANOVA on DP in the

nighttime
Source SS df MS F p
group 160.095 1 160.095 .833 379
error 2305.810 12 192.151
period 134.905 2 67.452 1.281 296
periodxgroup 63.476 2 31.738 603 555
error 1263.619 24 52.651

obzte] DPelA (&% - 7)o FHE F(1,12)=83302 & o7}
UEbUA] @kar, SA(E -5 - 5)9 a9 e F(2,24)=12812 &g Ao
et gt $% - Foh 24 4. F - Fol BE 4EAse 1y

F(224)=6032% frolst7A yebbA] ookt

—

rr

- 181 -



Table 66. Two-way Repeated measure ANOVA on DP in the exercise

group
Source SS df MS F p
time 8830.500 1 8830.500 40.853 001
error 2593.810 12 216.151
period 14.333 2 7.167 .097 907
periodxtime 39.571 2 19.786 .269 166
error 1764.762 24 73.532

Table 67. Two-way Repeated measure ANOVA on DP in the control

group
Source SS df MS F Jo)
time 12792.595 1 127923595 10.330 007
error 14860.476 12 1238.373
period 297.762 2 148.881 2.081 147
period xtime 114.905 2 57.452 303 460
error 1716.667 24 71.528
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$ETY DPAA ZAA7(F7F- ok7h) e &3 F(1,12)=40.8530. % 9|3t
2ol 7F YER AL (p<.001), A 7IZHA - T - 3)9 3= F(2,24)=.0972 9] 3k
apol 7F VERUA] ekokth. F3F - oftn A A - T - o] WE A58 &

W= F(2.24)=269% FolskA YERYA] 2okt
H o] DP A S A 71(F7F - oF7h) 9] &3+ F(1,12)=10.3302.2 9] gl
1=

OO

Apol 7b UEbst S (p<.05), S8 7I7HH - T - F)°] A= F(2,24)=20 e
gk zpol7b vEbUAl Gkt - okt SA A - F - Foll mE FeAg o
F9E= F(224)=4600.2 F95HA YebA 2k}

T Zol7b vt FEIAE FAHORE AHRY FIAYA A DPe
Al o] &% 3MESF 51% A (p<.05)8ke] o gk 2ol 7} vEby:
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Table 68. Effect of 24 week aerobics exercise on body composition

exercise group control group

variables
pre 3mon 6mon pre 3mon 6mon

body weight
(kg)

75.5t11.1 75.1+11.3 74.4+10.1 77.6+12.1 77.2+10.9 76.9+11.7

%Tissue Fat
(%)

266163 2577460 254+50 284£70 285+6.0 27.6%6.1

%Region Fat
(%)

206£6.1 24859 246451 274468 27559 26.7£6.0

Fat mass
(kg)

19773 19.0+7.2 18965 21984 21.7#73 21.1£75

Fat Free mass .o o0 561460 559457 4914198 4174252 55948

(kg)
L
ear(lkr?ass 520458 532+56 532+54 528+42 52.7+39 531447
g
BMI
i 307+138 306+138 305:138 274436 274+32 27536
(kg/m?)
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Table 69. Two-way Repeated measure ANOVA on body composition

Variables  Source SS df MS F D
group 51.926 1 51.926 139 716
b error 4497 578 12 374.798
ody
weight time 5.503 2 2.7152 1.900 171
(kg)  fimexgroup 635 2 317 219 805
error 34.762 24 1.448
group 53.947 1 53.947 491 497
9% Tissue error 1317.372 12 109.781
Fat time 7.486 2 3.743 3.701 .040
0,
(%) timexgroup  1.703 2 852 .842 443
error 24.270 24 1.011
group 50.381 1 50.381 A79 D02
%Region error 1262.724 12 105.227
Fat time 5.775 2 2.887 3.350 052
0,
(%) timexgroup  1.520 2 760 .882 427
error 20.685 24 .862
group 58.311 1 58.311 .362 .5H9
error 1935.392 12 161.283
Fat mass .
time 5.154 2 2577 2.975 070
(kg)
timexgroup 041 2 271 312 135
error 20.793 24 .866
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Table 70. Two-way Repeated measure ANOVA on body composition

Variables  Source SS df MS F D
group 521.789 1 521.789 1.385 262
Fat Free error 4522.114 12 376.843
mass time 345.713 2 172.856 1.709 202
(kg) timexgroup 361.787 2 180.894 1.788 189
error 2427 958 24 101.165
group 528 1 H28 .007 933
Lean error 865.405 12 72.117
mass time .899 2 450 627 H43
(kg)  imexgroup 609 2 304 A4 659
error 17.219 24 17
group 107.200 1 107.200 353 H63
error 3642.956 12 303.580
BMI :
9 time .060 2 .030 195 824
(kg/m?)
timeXxgroup .109 2 055 351 707
error 3.724 24 155

body weightoll Al & (2% )9 EFH= F(1,12)=1392 FoF Ael7}
WERHA ok, SAAVICL - 5 - o] e F224)=1.90082 23 A}
o7 YEtUA &kttt & - SAH AT - Fol BE FEA8 a2

T F(2,24)=219% oA e okt
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%Tissue FatollA =1
GeA estk,

7F YEuA St
F(2,24)=842%2 F9&tA YERLA]

%Region Fatoll Al 145 (& -

el E¥E F(112)=491% Fo8 o]z}
-39 EAE FQ2U=3701% foF 2ol
24 A% Fol BE FaAge] ave
%kt

o] G F(1,12)=4792 frefgh Aol 7}t

Ve @gki, ZAA(A - F - )9 mike FQU=335002 fo A
o7b vhehbA grgtth ¥ % - sk 34 A F - Fol e 35580 @3

= F(2,24)=882% 934 YEFUA
-9 23E F(1,12)=3622 folg Aolrt

Fat massolA (%

oottt

1
EhbA ekgkar, ZAA (A - F - F)e] AdE F(2,24)=-297502 #93 Apol
7F A et e - T S AT - ol mE AeEg ave
F(2,24)=312%2 froletAl YervA st

Fat Free masselA & (&% - )9 &3+ F(1,12)=1.382 g 2]

b GERA ki, SAAVE - F - 3)9 23 F(2,24)=1.709% e A
o7} YEtA ottt &% -7 A AT Fo wE HEFE] 527
= F(224)=1.788% 9atAl veEbA] ko

Lean massol A I1& (&% -

b : (- F
UEtYA ottt &% - F9
F(2,24)=424% 9 3tA YEYA]

BMIA 1§ (&5 f - 7)o

gkaL, A

X

o] 23+ F(1,12)=.007=2 frefgh zfol7b 1}

)9l &TE FQ24)-6270.2 @ o] 7}
54 A-%-Fo mE gsee md:
%ot

F(1,12)=353% €93 zto]7} UELHA

Ik, ZAANI(A - F - 3)e FHE F(2,24)=19502 §938 o7t et
A g *F -7 4 AT 3 = N5 Fi=
F(2,24)=351% rejatA vYebbA &gt
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4) baPWV % AB¢| W3} Hlu

SEA AW mE 2457 FAL &5 d T

A= <Table 71~72>9} <Fig. 71~74>0l| A

= Hheb 2T

3 baPWV, ABI H| 1

Table 71. Effect of 24 week aerobics exercise on baPWV and ABI

exercise group

control group

variables
pre 3mon 6mon pre 3mon 6mon
R-baPWV 1401.29 1358.00 1297.14 1405.00 1419.86 141557
(cm/s) +210.10  +127.11  £147.81  £138.93 +83.17 +156.68
L-baPWV 1368.14 1345.86 1307.14 1421.29 1410.29 1441.00
(cm/s) £189.97  £132.84  £147.40  £153.40 +81.60 +144.30
1.17 1.13 1.16 1.19 1.14 1.19
R-ABI
+.14 .06 +.09 +.04 £.07 £.06
1.20 1.17 1.17 121 1.15 1.18
L-ABI
+.12 +.10 +.08 £.05 .07 +£.08
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Table 72. Two-way Repeated measure ANOVA on baPWV and ABI

Variables Source SS df MS F D
group 39498667 1 39498.667 125 A11
error 654003.8 12 54500.317
R-baPWV  time 16108619 2 8054.310 1347 279
(cm/s)
timexgroup 23030.333 2 11515.167 1.926 168
error 143469.0 24 5977877
group 73752381 1 73752.381 1.422 256
error 6223595 12 51863.294
L-baPWV  time 3355857 2 1677.929 295 747
(cm/s)
timexgroup 13372.905 2 6686.452 1.176 326
error 1364879 24 5686.996
group 002 1 002 198 664
error 148 12 012
R-ABI time 016 2 008 1.884 174
timexgroup 001 2 .000 071 932
error 103 24 .004
group .000 1 .000 .000 1.000
error 122 12 010
L-ABI time 017 2 .008 1.398 267
timexgroup 002 2 001 155 857
error 143 24 .006
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5) AL ZF W3 Hlw

BEA SEAYe] BE UFN fAL £F A - F AR

W A= <Table 73~74>>¢} <Fig. 75> A K= npe} o)

Table 73. Effect of 24 week aerobics exercise on VOsmax

exercise group control group
variables
pre 3mon 6mon pre 3mon 6mon
VOzsmax
285151 326453 36.2+t49 295450 328169 35.8+45
(ml/kg/min)

Table 74. Two-way Repeated measure ANOVA on VOzmax

Source SS df MS F D
group 201.260 1 201.260 099 758
error 28555.979 14 2039.713
time 15950.115 23 693.483 7.529 001
timexgroup  2890.865 23 125.690 1.365 125
error 29658.021 322 92.106
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2. 47 44

D AT o3

B ATE SAL KAl #aAed A F9 404 ol T H8 466w, &

sudol i AdeFR AFdAde] v ddAs AAsdden I &
AAeta. BE didas Added 93F& 2 5 e d=Es 58 F1,
AT 24A 3 Aol =, 7Rl a3 es AVPES Sk ol AlA A

Al A 54 <Table 75>llA Hi= wkeh 2o}

Table 75. Characteristics of subjects

nomal group Preperhypertension  phypertension grou

Variables group
(n=154) (n=155) (n=156)
Age(yr) 451 + 3.1 464 + 3.8 446 + 35
Height 1701 + 66 1707 + 6.1 1700 + 5.1
(cm)
MeantSD
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2) 4F A1 2 AR

B oA 717 @ A <Table 76>0| 4 ®E vpe} 2o},

Table 76. Procedure of study

Procedure Duration
Design and Planning 2009. 11. ~ 2009. 12.
Literature Review 2010. 01. ~ 2010. 02.
Contact Subject 2010. 02. ~ 2010. 02.
Measurements 2010. 03. ~ 2010. 06.
Data Analysis 2010. 07. ~ 2010. O8.
Writing Dissertation 2010. 08 ~ 2010. 10.
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Design and Planning

.

Literature Review

| .

Contact Subject

.

Measurement

Systolic/Diastolic blood pressure, HR
Body composition, YO2max

Separate of Group

[ normal ] [ prehypertension ] [ hypertension ]

Data Analysis

SPSS 14.0

.

Writing Dissertation

Fig. 76. Design of study
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4) 574 A

B el AgE 24

0] = <Table 77> A H = npe} 2o}

Table 77. Equipments of measurement

Variables Model . Part of measurement
(Company, Nation)
Physique GM=1000 Height

Body composition

Blood Pressure

Cardiorespiratory
fitness

(NeoGMTEC, Korea)

Inbody5b2

(Biospace, Korea)

FT-750R

(Jawon, Korea)

STEX&020U
(Biospace, Korea)

Body weight, Fat mass,

%Fat mass, Lean Mass,
BMI

Systolic/Diastolic
blood pressure

VOsmax
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AFe ot & AFA Tdd 222 3a, 7S

273 A 7A S Gel = kgl ®E 7] 53T

(2) 8¢ A

g9k FT-750R(Jawon, korea)= o] &3to] o zto] ¢rof 10E7F M-S &
T 25 FgtowmPE 33 FAs o, o5 F ol tig HdAE AEEA
=3

3) AATH &3

A A4 Z4L Inbodyb2(Biospace, Korea)E ©o]€3to] AAWE(% Body
Fat), A A% & (Fat Mass: FM), AlAW = (Fat-Free Mass: FFM), 71

g
AFA 4 (Body Mass Index: BMD) 5& SAsvh A3 ddd HAL
12A17F Fete] 3 g5 - of 9Ad SAE AT A= Aol 24
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3. 47 2%

1) AAxAe #s v

o}

F Fedd
86> A A A 3H w9} 7t}

A zA el vl B4 A= <Table 78~80>, <Fig. 77~

gl

i
MN

Table 78. Comparison of body composition

prehypertension hypertension

Variables normal group aroup group
Weight(kg) 69.7 £ 9.0 729 £ 8.0 73.3 £ 74
SMM (kg) 30.4 = 4.4 314 + 3.8 31.1 £ 3.0
Fat mass(kg) 154 + 4.3 171 £ 44 179 £ 45
Fat free mass(kg) 4.2 + 74 92.8 + 6.3 595 + 5.0
BMI(kg/m®) 240 + 23 250 * 2.2 253 + 2.1
%Body fat(%) 22.1 £ 5.2 234 £ 5.1 242 + 45
WHR 0.88 £ 0.03 090 = 0.03 0.90 £ 0.02
BMR (kcal) 1541.0 £+ 159.0 15751 + 137.0 1567.8 + 108.8
BCM 356 + 49 36.6 + 4.2 364 £ 3.3
Lean body mass(kg) 51.2 + 7.0 527 £ 6.0 523 + 47

M+SD
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Table 79. One-way ANOVA on body composition

Variables SS dr MS F MC
_ BG 37.499 ) 18.749 0525
REElt WG 1608788 g 36733 NS
Total 16546286 44
BG  1254.249 5 627124 9402 )
Weight a-
o) WG 30815854 450 66.701 o
Total ~ 32070.103 44
BG 82.014 5 41.007 2,828
SMM
) WG 6698863 40 14.500 NS
Total 6780.877 464
BG 482.255 5 041127  12.332° )
Fat mass a-
) WG 9033803 449 19554 .
Total 9516.058 464
Pat free  BG 214.5%5 5 107.292 2.601
mass WG 18422053 4g0 39875 NS
(k&) Total 18636638 4y
BG 148.994 5 74497 154037
BML © we 2234500 4.837 ab
(kg/ m ) ) 462 ' a—C
Total 2383.503 464

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

BG: between group, WG: within group
a: nomal group
b: preperhypertension group

c: hypertension group

- 214 -



Table 80. One-way ANOVA on body composition

Variables SS df MS F MC
%Body  BG 345573 9 172786 70947
fat WG 11252063 460 24.355 a-c
(%) Total 11597635 464
BG 0.036 9 0.018 224397
WHR WG 0.374 462 0.001
Total 041l 464 4
EMER BG 99878503 o 49939251 2685
WG 8593896205 460 18601507 NS
(kcal) Total 8693774708 464
BG 99.289 9 49.644 2.839
bem WG 8078874 4o 17.487 NS
Total 8178.162 464
lean BG 186.506 9 93.253 2.627
body WG 16402853 460 35504 NS

mass
(kg) Total 16589.359 464

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

BG: between group, WG: within group
a: nomal group

b: preperhypertension group

c. hypertension group

A F(2, 462)=9.402(p<.001), AAHZFS F(2, 462)=12.332(p<.001), BMI+
F(2, 462)=15.403(p<.001), A A& F(2, 462)=7.094(p<.01), HFH W& F(2,
462)-22.439(p<00DZ 1Fo) W FoIF Felsk o A, A, A
AW, 7 ZAF, BOME fol@ Aol gtk FAMOR foI% AolB

Wl 2AE FALA AL % AFHA ¥z <Table 79~80>3 2},
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Fig. 85. Change of BCM

Fig. 86. Change of lean body mass
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o we A#H7Ise Al &4 Za= <Table 81~82>, <Fig. 87~
90>l A AN A1 whel 2t

N

Table 81. Comparison of cardiopulmonary functions

preperhypertension hypertension

Variables normal group
group group
>BP 1074 £ 26.2 129.1 £ 54 1486 £ 75
(mmHg)
DBP 712 + 186 870 + 7.3 989 + 9.2
(mmHg)
HR
(beats/min) 66.5 + 19.6 69.3 + 10.4 70.1 = 11.1
VOsmax
(kg/ml/min) 365 £ 8.2 36.4 £ 85 369 + 9.3
M+SD
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Table 82. one-way ANOVA on Comparison of cardiopulmonary

functions
Variables SS df MS F MC
BG 131438.210 2 65719.105  255.986™" ab
SBP WG 118608.853 462 256.729 a-c
(mmHg)
Total  250047.062 464 b-e
BG 59693.643 2 20846.822 1855517 ab
DBP
(mmHg) WG 74314.916 462 160.855 a-c
Total 134008559 464 b-e
BG 1072.535 2 536.267 2.624
HR
(beats,/min) WG 94426.205 462 204.386 NS
Total  95498.740 464
BG 22.005 2 11.003 0.147
VOsmax
WG 34626.650 462 74.949 NS
(kg/ml/min)
Total  34648.656 464

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

BG: between group, WG: within group

a: nomal group

b: preperhypertension group
c: hypertension group

HR®} VOsmax+ 938 o] 7} YELA|

frelgh ztelg B 2459 FAA

82> .
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Fig. 87. Change of systolic blood pressure

120 - | * k %k * %k %k !

100 -

80
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Fig. 88. Change of diastolic blood pressure
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Table 83. Correlation of body composition, cardiopulmonary functions

according to blood pressure levels

o)
Weight SMM  Fat mass Fat free  96Body

Variables mass fat WHR
(kg) (kg) (kg)
£ £ & (kg) (%)
SBP 0.119 0.100 0.073 0.103 0.013 0.061
normal
DBP 0125 0.090 0.107 0.090 0.049 0.151
SBP -0.004 0.005 -0.010 0.003 -0.027 0.107
prehypertension
DBP -0.052 -0.104 0.062 -0.109 0.092 0.163™
SBP -0.024 -0.118 0.089 -0.115 0.153 0.133
hypertension
DBP -0217" 0287 -0.042 -0.283" 0.068 0.115

*p<.05, "p<.01, ™p<.001
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Table 84. Correlation of body composition, cardiopulmonary functions
according to blood pressure levels

Variables

HR VOsmax
v BMLOBMR oy
cm/m ca min)  (ml/kg/min)
SBP 0.103 0.102 0.103 0.100 0.755™ -0.058
normal
DBP 0.090 0.132 0.090 0.089 0.683" -0.073
SBP 0.002 -0.004 0.003 0.004 0.077 -0.014
prehypertension
DBP -0.110 0.061 -0.109 -0.103 -0.018 0.041
SBP -0.120 -0.014 -0.115  -0.117  0.217" -0.020
hypertension
DBP 0289 -0.231"  -0.283" -0.287" 0.115 -0.034
*p<.05, *p<.01, *p<.001

R

M

normal group®l A SBP+= HR(r=.755, p<.001), DBP+= HR(r=.683, p<.001)}
[e)

A3E H o™ prehypertension groupolA] SBP= EE & A 9
sk A #o] gll oy, DBP= WHR(r=.163, p<.001)3} <& 43S Bt}
hypertension group®l A SBP¥ WHR(r=.217, p<.01)3} v

DBP+ weight(r=-.217, p<.01), SMM(r=-.287, p<.001), fat free mass(r=-.283,

p<.001), <5 (r=-.283, p<.01), BMI(r=-231, p<.01), 7]Z=thAFeF(r=-283,
p<.001), BCM(r=-.287, p<.001)% &8 &9 o] vyttt
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ABSTRACT

The Actual Study of Exercise Prescription for Risk

Factors of Hypertension

Ahn, Ji-Hee

Depart. of Physical Education
(Majoring in exercise Prescription)
Graduated School of

Sungshin Women'’s University

To provide basic data for exercise prescription to minimize the negative
effects on hypertension and maximize effectiveness of exercise in
preventing and improving hypertension, this study conducted an empirical
research to develop and distribute an exercise program, drawing the

comprehensive conclusions as follows

1. 16 middle-aged persons were tested for changes in the 24-hour
ambulatory blood pressure, the mean arterial pressure, the heart rate,
and DP by time zone and activity type for those with normal blood

pressure by exercise habits. As for differences in daytime and



nighttime, the exercise habit group showed the significantly lower heart
rate and DP in the daytime and significantly lower ambulatory blood
pressure, DP in the nighttime. As for differences in activity type, there
was no significant difference; however, they were highest in meeting
time and lowest in sleeping time. It was found that even those with
normal blood pressure could have exercise habits exert more stable
effects on changes in the 24-hour ambulatory blood pressure, the mean
arterial pressure, the heart rate, and DP.

14 middle-aged persons were tested for changes in 24-hour blood
pressure, the mean arterial pressure, the heart rate, and DP by time
zone and activity type for those with prehypertensives by exercise
habits. As for differences in daytime and nighttime, the exercise habit
group showed the significantly lower heart rate(6.0%)(p<.01) and
DP(7.3%)(p<.05) in the daytime and significantly lower ambulatory
blood pressure(12.9%)(p<.001), the mean arterial pressure(9.8%)(p<.05),
the heart rate(12.3%)(p<.001), and DP(27.2%)(p<.001) in the nighttime.
As for differences in activity type, the exercise habit group showed the
significantly lower heart rate(p<.05) in the talking time and significantly
lower DP(p<.05) in the sleeping time. Since exercise habits for
middle-aged men with borderline hypertension were found to have more
stable effects on changes the 24-hour ambulatory blood pressure, the
mean arterial pressure, the heart rate, and DP in terms of time zone
and activity type, regular exXercise habits are necessary to

prehypertension.



3. 14 middle-aged men were tested for the effects of 24-week aerobic
exercise based on customized exercise on hemodynamic factors, body
composition, arteriosclerotic factors, and cardiopulmonary functions for
hypertensives. After 24-week aerobic exercise based on customized
exercise, the exercise group showed a significant decrease Iin
SBP(p<.01), DBP(p<.05), MAP(p<.0l), and DP(p<.05) during the
daytime, while the control group showed a significant increase in
SBP(p<.05) during the nighttime. The exercise group showed a
significant decrease in %Tissue Fat(%)(p<.05), a significant increase in
VOsmax(p<.05), and a decrease in arteriosclerotic factors, with no
significant differences. Regular aerobic exercise was effective in
lowering blood pressure and had positive effects on some risk factors of
hypertension: body composition factors, the degree of arteriosclerosis,
and maximum oxygen intake.

4. As for changes in body composition by the level of blood pressure,
there were significant differences in weight, Fat mass, BMI, %Body fat,
and WHR by groups but no significant differences in HR or VOzmax in
terms of changes in cardiopulmonary functions. As for body composition
and cardiopulmonary functions, there was high correlation between SBP
and HR and between DBP and HR in the normal group, and there was
low correlation between DBP and WHR in the prehypertension group.
There was low correlation between SBP and WHR and significantly
negative correlation between DBP and weight, SM, fat-free mass, LBM,

BMI, BMR, and BCM in the hypertension group. Since the level of



blood pressure affected changes in body composition and
cardiopulmonary  functions, exercise 1S necessary to  prevent

hypertension.

To put the results together, regular exercise habits have positive effects
on prevention and improvement of hypertension, which implies usefulness
of exercise through customized exercise prescription. Ultimately, exercise
can have positive effects on improvement in risk factors of hypertension

and reduction in early death due to the disease.
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