Journal of the Korean Applied Science and Technology
Vol. 41, No. 3. June, 2024. 705~720

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)
http://dx.doi.org/10.12925/jkocs.2024.41.3.705

125 Bges maado] ugt Fde] AFVA 753
AAE 7o) ST 24, QRSZe] mAE 9

08.‘-‘:

*73"" - 27197 - AR
'tdste A aeeta, A
‘st A5, W
‘Adsty A7t s st W
(20249 59 2391 4 20249 69 209 A0 20244 6 259 f=H)

Effect of a 12-Week Combined Exercise Program on Cardiovascular
Function and Electrocardiogram Based ST Segment,
QRS in Obese Middle-Aged Women

Jeong-Hee Yun®" + Ki-Wook Jo? -+ Chang-Hwan Kim*T

Unstructor, Department of Health and Exercise Management, Daejeon University

2Professor, Department of Health and Exercise Management, Daejeon University

Professor, Department of Health and Exercise Management, Daejeon University
(Received May 23, 2024, Revised June 20, 2024, Accepted June 25, 2024)

2 oF:E AT 127 Hes maawel Mg F4 oo JaTA AT AME 7|ure) ST B
4 8 QRSO HAlE 9 ] F9 o4 248 P9 skt Aol e e
Ak Wl 9 AREE 7 Afe] WEE AAskdnh AT AelA A2 AhdHlEe Adzeld oy
WA 25 F AT PE AANA fAF Zavh epton, o A W1 2 4EAg 94 et
stk Al B2 8 g2l A
27V} bt $57] @A Adol RS datt Aoz tepton], Weksk 1t 4Eakg
4] Uehgth, o]$] Behe ARF tAT BE Wb} glglom, Mol 2187] 38 ool 4
oA BAROR Golat At Uekeeh, AMES] %9 QRS ol Ado] o A, 8%7] 31,
B 9RAA Y ol 27k L B QRS 717 ARP AT B felg ot g

ol
I
N,
N
Me d
=
Jo
Lo
=
oy
Xy
N
i
Ku
i~
=
=)
)
EX
2t
=
>
rr
=
=
fu
Jo
Lo
=

A

=
Fol B 12F BPeF DRIBS ulgk Fdcle] APV 7w AR AN S5 Pyt
Ao §Be AdsHed A aAb Qlrkn Al

o
r

FAo < HEL FYH oY HEE Tl HPE ST £2EF QRS

TCorresponding author
(E-mail: epckim@dju.kr)

* This article is a revision of the first author's doctoral's thesis from University.

- 705 -



)
Ho
ox
=
N
N
Ho
o,
o
rio

Journal of the Korean Applied Science and Technology

Abstract : This study randomly assigned 24 middle—aged women to determine the effect of a
12-week combined exercise program on cardiovascular function and electrocardiogram—based ST

segment and QRS in obese middle—aged women. Analysis of the results was conducted to verify
differences within groups and between periods and groups. In terms of cardiovascular function,

myocardial oxygen consumption showed a significant decrease in the experimental group during the

resting phase and the highest intensity phase during exercise, and an interaction between group and
period at rest was also observed. The heart rate recovery rate showed a significant decrease in the

experimental group at 2 minutes of recovery, while in the control group, on the contrary, a significant
increase was observed. The experimental group showed a significant decrease in systolic blood

pressure, and an interaction between group and period was also observed. There was no change in
diastolic blood pressure in both the experimental and control groups, and there was a statistically

significant decrease in pulse pressure only in the experimental group at the 3-minute recovery stage.
In the case of the electrocardiogram, the QRS height in the experimental group showed a significant

increase in most cases at rest and at 3, 6, and 9 minutes during the recovery period, while there was

no significant difference in the QRS period in both the experimental and control groups, and the ST
segment height was significantly increased at rest in the experimental group. appeared to have

increased. Therefore, summarizing the results of this study, it is believed that the 12—week combined
exercise program has a positive effect in improving cardiovascular function, ventricular contractility in

electrocardiograms, and myocardial ischemia in obese middle—aged women.

Keywords - obesity, middle-aged women, cardiovascular function, electrocardiogram, ST segment,
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Table 1. General characteristics of research subjects

Variable A Weight Height BMI Waist Hip
e
Group & (kg) (cm) (m?/kg) (cm) (cm)

Con=12)  56.2+4.20 66.9+5.64 159.3+491 26.4+1.44  87.7+4.88 99.1+£3.68

Ex(n=12) 52.3+1443 69.7£6.48 160.4+4.53 27.1+191 89.7£5.22  102.3%£5.40

Co: Control group, Ex: Exercise group.
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Table 2. Changes in Myocardial oxygen consumption

Stage Group Pre Post I?
Co 9.51£1.90 9.60+2.03 T 3.249
rest Ex 10.29+1.34 9.43+1.34 G 0.221
TXG 5.071°
Co) 16.59+2.24 15.38+3.59 T 13.026
peak Ex 17.11+3.99 14.54+2.83 G 0.0181
TXG 1.687
Co 20.76+£2.87 21.50+4.51 T 0.339
R1 Ex 22.25+7.66 22.64+4.33 G 0.497
TxG 0.031
Co 12.59+2.41 12.61+3.33 T 0.037
R3 Ex 13.90+3.68 13.63+£2.46 G 1.191
TxG 0.055
Co 10.47+2.24 10.14+2.49 T 0.430
R6 Ex 11.26+2.16 11.09+£1.20 G 0.328
TxG 0.039
Co 10.11+2.40 9.87+2.95 T 0.951
R9 Ex 10.83+£2.22 10.32+£1.48 G 0.455
TxG 0.118

MVO;: Myocardial oxygen uptake(HR xSBP/10%). Co: Control group Ex: Exercise group

T: time G! group TXG=time X group

Table 3. Changes in heart rate recovery rate

*pC.05, **pd.01, ***pl.001

Stage Group Pre Post B
. Co 34.51+6.157 36.38+9.85 T 0.826
! @) Ex 42.60+18.67 36.05+8.05 G 0.929
TXG 2.663
. Co 70.22+6.60 117.68+30.32 T 53.816
2((;2)1“ Ex 75.00+18.56 124.01+26.33 G 0.769
TXG 0.014

Co: Control group, Ex: Exercise group
*pL05, **p01, ***pd001

2 uetgeh. webd, Fa0E 45 4y 7kt

T AE Fu, 2=53.81622 p=C001 +& W

o]z} Qe Aom urEP*D} Ad delle A,

22)20.769§ pP= 390 ]/‘1 1}017]’ %il\: 7/'_13
= UrE}”E}

=71 el digh 71sEA 2 AR

= <Table oot got 571 Eedoll o

T: time, G group, TXG=time X group

Tt EEUAE HEF
Fu, »=19.6562 p=<.00
Aoz Yepgth FAA] 3’4”2— otH 7] -‘Hﬁﬂ
geRE —H5S HAAS A d2a2 TAA
o2 fo3t 1]'017]' U] grtAlet, AdT
AT Aol BAROR felg Ajolst heket
tH=7.156, p=<.001).
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Table 4. Changes in systolic blood pressure

Stage Group Pre Post F
Co 127.75+£15.48 132.92+15.44 T 2.699
rest
(mmHg) Ex 133.42+£8.76 122.17+5.75 G 0.306

TXG 19.656

Co: Control group, Ex: Exercise group
*p05, **pd.01, ***p.001

Table 5. Changes in diastolic blood pressure

T: time, G: group, TXG=time X group

Stage Group Pre Post F
Co 80.83+11.70 81.83x11.16 T 1.275
rest
(mmHg) Ex 87.92+9.30 82.92+8.64 G L.151
TXG 2.870

Co: Control group, Ex: Exercise group

*p.05, **pd.01, ***p<.001
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Stage Group Pre Post 1P
Co 46.92+13.99 51.08+6.73 T 0.168
rest Ex 45.50+7.56 39.25+5.89 G 5914
TXG 4.203

Co 93.92+24.42 95.33+23.68 T 0.271
peak Ex 87.50+22.31 81.67+20.95 G 1.456
TXG 0.731
Co 90.58+15.90 93.00+19.76 T 0.037
R1 Ex 85.25+32.10 81.50+23.07 G 0.886
TXG 0.792
Co 66.67+13.52 67.58+18.54 T 1.917
R3 Ex 69.25+20.79 60.08+21.03 G 0.122
TXG 2.864

Co 50.25+13.86 47.50+14.61 T 2.131
R6 Ex 46.00+12.04 41.83+11.11 G 1.093
TXG 0.089
Co 44.75+10.72 42.17+15.09 T 1.248
R9 Ex 39.50+9.04 37.33+9.80 G 1.481
TXG 0.010

Co: Control group, Ex: Exercise group

*p05, **p.01, ***pd.001

23>0 oz
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lo
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R
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T: time, G group, TXG=time X group
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of W3 BEFHFM+SD)E AHESH He W,
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HAEA QRS =olof gt 7&sA ¢ ®
R Ayt (Table 73 Zch g Al A
of tgr Waw mEuds WRs A7 4
8RN Fi, »=1.6630=% p= 211 FFolA
Aol7l gl Acw Ushith mebd, Favks
ASS A3 717 M E Fa, 2»=7.339% p=
013 FFollA Aol7t e o2 ysigoh 3
& e i, 27196322 p= 175 FEA
Ao} gl Aoz Uepdth €5 F A1 o
Aol et B3t ZEFHALE W 2, A
328 G Ky »=0.06622 p= 800 =
oA Aol7} gl Aoz et webd, Fa
s HET A1 713 2FlME= Fo, 22=0.0552
p= 817 204 Aol7t gie A= tperirt
A olls Hi, 2702472 p= .624 FEA
Aol7l gl Ao Uit siE] 12
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Table 7. Changes in QRS complex voltage

Journal of the Korean Applied Science and Technology

Stage Group Pre Post IF
Co 1.18+0.30 1.26+0.32 T 7.339°
rest
() Fx 1.2940.40 1.51+0.34 G 1.963
TXG 1.663
L Co 2.05+1.35 2.06+1.59 T 0.055
giav) Fx 1.96+1.36 1.78+0.40 G 0.247
TXG 0.066
a Co 1.3140.34 1.48+0.38 T 7.619"
() Ex 1.49+0.51 1.66+0.37 G 1.333
TxG 0.008
%3 Co 1.27+0.29 1.45+0.41 T 11.822"°
(o) Fx 1.44+0.52 1.71+0.38 G 1.881
TXG 0.435
R6 Co 1.23+0.30 1.32+0.38 T 5.470
() Ex 1.38+0.46 1.57+0.44 G 1.681
TXG 0.766
RO Co 1.15+0.29 1.26+0.32 T 7.219°
(o) Ex 1.29+0.46 1.50+0.33 G 2.070
TXG 0.682

Co: Control group, Ex: Exercise group
*p05, **p.01, ***pd.001

Table 8. Changes in QRS complex duration

T: time, G group, TXG=time X group

Stage Group Pre Post F

Co 91.33+8.41 90.33+7.42 T 5.000°

() Ex 92.67+7.45 91.1746.35 G 0.131
TXG 0.200

Co 88.67+6.94 87.75+8.50 T 2.882

Igf;‘Sl; Ex 93.00+11.95 88.50+6.27 G 0.641
TXG 1.261

Co 91.334+9.03 91.83+9.66 T 2.011

Recovery Fx 94.50+7.39 95.3347.59 G 0.945
TXG 0.126

Co: Control group, Ex: Exercise group
*pL05, **p.01, ***pd001

AHZoA ST 4 wole o Ut 7|&FA
2 WHEER A Ay (Table 93 2t} ¢H4 A
Al et Wdd BEHEAE HFEY Ay
Ao2g adtE Ky, »=0.1372 p= 714 &=
oA ztol7t gl AS=R Uerhth wEtA, F8
g HJSS A 717 A= Fa, 2=0.9642

T: time, G group, TXG=time X group

p= 337 zelA Aol7t gl Aoz vehdrh
A ol R »=225608 p= 147 5Eo
A Aol gl Aom epith €5 % 23
ol gt Wad BEEAE WgRd 2w,
qEAG T Fy p=30112 p= 097 5F

oA Hol7t Qi Ao ekt weba,

fol
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1% %

$e5 2230 Mg Fel4

Table 9. Changes in ST level

HEWA 7153 HAE 719 ST 24, QRSEl wiAe 9% 11

Stage Group Pre Post 1P
Co 0.25+0.60 0.36+0.37 T 0.964
rest
(mm) Ex 0.30+0.06 0.55+0.27 G 2.256
TxG 0.137
L Co -0.52+1.29 -0.88+1.28 T 0.066
foamn) Ex -0.23+1.25 0.24+0.78 G 2.946
TxG 3.011
~ Co 0.49+0.52 0.16+1.30 T 0.327
(mm) Ex 0.90+0.98 0.99+0.72 G 3.707
TxG 1.085
R3 Co 0.03+0.31 0.13+0.38 T 1.904
(mm) Ex 0.12+0.55 0.71+1.69 G 1.366
TxG 0.952
R6 Co 0.07+0.17 0.04+0.26 T 0.015
(mm) Ex 0.15+0.15 0.19+0.22 G 2.036
TxG 1.186
RO Co 0.15+£0.24 0.17+0.29 T 0.527
(mm) Ex 0.23+0.16 0.27+0.18 G 1.148
TxG 0.002

Co: Control group, Ex: Exercise group

*pC05, **p01, ***pd.001

p= .573

Aoz

=1

A3t 71ZF 7HAE Fa, 22=0.0662
oA Zpol7t Gl Aoz el
= F<1 22)22.9462§ p= .100 &

R N R

toEdy BEEAE HFEA A,
deAE 2 A,
oA #el7k gl
e A 2 71zt
oM #pel7h
o e =

0858 p= .309 4%

Aoz Uehith wepd,
M= Fy, 9=0.3272

Qe Aoz ekt

(1 2= 3707§ p= 067 Oﬂ

A Fol7} gle Aoz vepirt

5157] 3%

DAl it ey BEEAE W

Fed 2, d2As ave M, »=0.952%

p= 340 5%

Aol 7}

Gl Aoz et

utetd, Favs Zé%f’* 23 7IF M= Fo,

2= 1904§ pf

2 epder g s

255 &AM Zol7t ¢l
E7] 65 DA tigt

288 FFo A ztol7t ¢l

\_.
AT

ZolA Aol7t gl Ao
(1 2= 1366Oi p=
Ao vehdtt g

gt BEEAE HER
A Anp ATE ais K

Qe Aom vepit o

1, 2=1.1862% p=

gA, Fads 7SS 2
»=0.0158 p= 905 4%
= vepdeh 4 el

168 F=EoA Aol
7] 9% @Al digt

962 FEoA ol
2tA, Fane 4%

]_
St
4 A, Aontg ane
]_
@

L okl %2
F=LI l‘ll‘

T: time, G: group, TXG=time X group

I 71ZF FHME F,
oA Ztol7t Gl AL

El, 22):2.0369_§ p=
Aoz et 8

3 BEEAE WEE

Fi, »=0.0022 p=
ZAow Uyt ot

A3 713 BelMe Fo,

[e)
2=0.527=2 p= 476 FEAA Zol7t fle AL

2 it 9 e
Gl 7o vepde,

296 oA 2Fol7t §f

F('l’ 22):1.148§ p:

QRS igol Aol A AFo] Ao =g
6]'04 /‘Kj]/Uo] T”—'T?—_} [LH ‘4’5"14- 17&5 l—q_—agg
2 A9 $598 dehdeh 425000 na
W QRS wele] A4 W9 ARIRE(Limb
Lead)o|A] 2mV mlgto] AAF zoa Hsts
t}, 2 Ao AE QRS Hol: iz AdT

BE g 9ol skt

H3LO Z]—oq kel

=T HI O

AGTA eH Al 1.29+0.40014 1.51+0.34
2 Z719T, 387 3EoA= 1.44+0.519)
A 171403822, 62AE 1.38+0.46°14]
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1.57£0.442, 9% ©ACIME  1.29+0.46004
15040442 S7tste] tii ot 57k o
Efi et AR Aol w=w Hjukele] Hxdmo]
A QRS Aok W7 UehEE Hisiglont
(40, 41, 42], ¥ii& Zg7g<lo] obd HighzolA
AZ 37t meh dge] F71E Bust a
(4307} Slglet. 2R AR Hii2e] Aol
£ HITEY QRS A2 o] AYEG of
F A EUL A A Fele w2 AR
oAl HIREES] QRS Aekol HA veht A3
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ShGITH44]. o]9F Zo] QRS Fgte] A+ 2
T oot odo] AN glor, 55
wetel A Higtel B¥l QRS olol #gt
A77F BlERt AdAol7le] FF HlvlE of
2 E9EE0l QRS &olo] ofmet I
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QRS 7|72 Aol AEE on|si]
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001) ¥HiE diz2FodEs folet S/t uE
woh(p=.001).
3) 57 golMe BEdes T & AY

ol folsHAl At AR Uergow(p=
00D), A7t 2+ Aszg aypyt vepdo
(p=.001).

4 olg] WS BFLF Fol § BE 2%

5) ugte] A9t Bes Aol T
B Ao dgzeldT SAHoR folF %

27F Uehtthp= .011).

42, ¥

D QRS &ole dizwtt Ao 2% 448 o
ol EotAAT Bedew ol & ALl
H Ap= .013), 21571 32(p= .013), 62(p=
015), 92(p= .027) GANA H7E Folt F
7He e Sl

2) QRS 7IXke BeE ol 3 Udzo] o
A A, o F A1 A, 5187 g 2%
sdot nE ol xolrt gl €5 Hw
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