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Effects of Complex Training on Cardiovascular Risk Factors in Middle Aged
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This study measured physical characteristics and physical composition of 16 middle-aged obese wom-
en using a body composition analyzer. TC, TG, HDL-C and LDL-C were investigated in order to ana-
lyze components of serum liquids. The study also compared changes regarding cardiovascular risk
factors before and after a 12-week exercise program by measuring insulin and intensity of TNF-a. To
examine such changes, the study carried out a 12-week, complex training program for middle-aged
obese women who did not regularly exercise. The results of the study were as follows: 1) after 12
weeks of complex training, in changes of physical characteristics, weight, BMI and WHR were sig-
nificantly reduced. Systolic blood pressure and diastolic blood pressure increased, but there were no
significant differences; 2) after 12 weeks of complex training, in changes of physical composition, body
fat mass and body fat rate were significantly reduced and fat free mass was significantly increased;
3) after 12 weeks of complex training, in changes of serum liquids, TC, TG and LDL-C were sig-
nificantly reduced. HDL-C increased, but this was not statistically significant; 4) after 12 weeks of
complex training, in changes of cardiovascular risk factors, insulin and TNF-a were significantly

reduced.

Key words : Complex training, middle-aged obese women, cardiovascular disease
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Table 1. The characteristics of the subjects (MeantSD)

Variable (N=16) A (n=8) B (n=8)
Age (yr) 59.87+3.52 58.12+3.83
Height (cm) 154.87+5.11 155.37+3.85
Weight (kg) 60.23+4.03 60.406.15
BMI (kg/m’) 25.71£0.56 25.60£0.91
WHR (cm) 0.93+0.02 0.91+0.01

Values are MeanstSD. N=16.
A: composite training group, B: control group.
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Table 2. The 12-week complex training program
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Exercise mode Exercise component

Exercise time Exercise intensity

Warm-up Warming up stretching 10 min
Bench press,
Lat pull down,
& ’ 7~12 weeks 1-RM 65~70%
program Leg curl,
Leg press,
Triceps push-down
o . . . 1~6 weeks 50~60% HRmax
Aerobic training Treadmill running 30 min 7-12 weeks 60~70% HRmax
Cool-down Cool-down stretching 10 min
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Table 3. After 12-week complex training in changes of physical ch aracteristics

Item N=16 Pre (M+SD) Post (M+SD) t'
, A (n=8) 60.23+4.03 57.05+3.61 131534+
Weight (kg) B (n=8) 60.40£6.15 61.45+6.77 -2.297
) A (n=8) 25.71+0.56 22.60+0.64 9.378*
BMI (kg/m’) B (n=8) 25.60+0.91 26.32+1.56 2,531
. A (n=8) 0.93£0.02 0.81£0.02 10.112%
WHR (%) B (n=8) 0.910.01 0.93+0.02 -3.480*
A (n=8) 117.37+13.47 119.37£8.21 -0516
SBP (mmHg) B (n=8) 125.25+12.40 128.12+15.44 -0.902
A (n=8) 72.37+5.80 74.005.97 -0.933
DBP (mmHg) B (n=8) 78.87+9.09 82.62+13.85 -0.898
Values are Means+SD. N=16.
A: composite training group, B: control group.
*p<0.05, **p<0.01, **p<0.001.
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Table 4. After 12-week complex training in changes of physical composition
Item N=16 Per (M+SD) Post (M=SD) t!

A (n=8 40.13+4.11 41.66+3.84 -4.365**

LBM (kg) B ((n=8)) 39.93+4.16 39.56+4.24 1.199

Fat (kg) A (nfS) 19.23+2.22 17.11+1.43 3.255**

B (n=9§) 19.1843.48 21.11+2.83 -4.740%

Fat free (%) A (n=8) 32.83+2.07 29.30+2.22 7.807%**

B (n=9§) 32.96+1.45 34.02+2.00 -3.585%*

Values are Means+SD. N=16.
A: composite training group, B: control group.
*p<0.05, **p<0.01, ***p<0.001.
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273749 EAC FHAA 9L v FHAH 25
olHF AAYLLE A viNAENA oz AR}
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AR AA g 30% o/F HITAAFEAE oz
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Table 5. After 12-week complex training in changes of serum liquids

Item N=24 Pre (M+SD) Post (M=SD) t!

TG A (n=8 146.62+49.10 101.87+21.87 3.712*
(mg/dl) B (n=9) 147.37+57.03 153.87+61.88 0.762

TC A (n=8) 221.37+40.63 186.00+35.56 5.983**
(mg/dl) B (n=9) 212.87+33.28 2213743119 1731
LDL-C A (n=8) 127.87+34.58 103.37+23.01 3.050*
(mg/dI) B (n=9) 138.25+34.46 143.12425.49 0737
HDL-C A (n=8) 58.72£11.62 63.73+11.76 -2.184
(mg/dl) B (n=8) 56.57+10.01 55.52¢ 7.0 0471

Values are Means+SD. N=16.
A: composite training group, B: control group.
*p<0.05, **p<0.01, ***p<0.001.
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mg/dl 789, izl 56.57+10.01 mg/dlolA
55.52+7.10 mg/dIZ 1.05 mg/dI7} ot e ol £&
Ae 400 o3 TS HFoE 1057 743, 5
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gl oo} TS U g 1057, F 49 fikh 257
o8 25 AN AFNM TG &5 F FolsiA g4as)
Atk HaE]etEa, WS e 857 HFEY ]
Y& AN AFelME 2T TG7E 86.00+32.63 mg/dl
ol 4] 97.38+36.72 mg/dIZ 1138 mg/dI7} Z7Ftlom, &5

FAME &5 A 74135406 mg/dIl A &5 F 61.13+44.70
mg/dIZ 13.00 mg/dI7} ZH4astg vk B a[48]akdtt.
oo APATES AHEY UIFE 5o sl A
o] TGE #&gtes A7t WAl Ao E Yeyt 2
AFNNE thET& 147.37+57.03 mg/dlol M 153.87+61.88
mg/dIZ 650 mg/dI7} S7FetH L, 12F BFEG Y d &

Yol T 1A &% 43e 8% HDL-CY Z7o 7148 & FTME &5 A 146.62£49.10 mg/dIel A & F 101.87+
QE LFOE 5 FHAY NS ANG = Jdu B 2187 mg/dIR 4475 mg/dI7} 3k (p<0.01) AT A0
gedolde A7t FHAcE ANdtd wwse  E UEET 2 A7 9T TGEES Fo3 gaE 127
HDL-C w=/04el 3420 535 & Aolgtx AZ4H EFEG oY AAFOZA HTFEAE Y TGRS 7
o}t 8% LDL-CY & gutd oz TCY < 70%5 24|35} 2A7]3 TGY FdrlE 2 Asksd o as4s 712
T3, FAARS Sutate] SuEe FHA7E 4ge 7 Athe A dFE v Alsd:
uz Ao 555 Wajste] ARH o AZANS o
714 A1) 28Y 52 8F LDL-CY FEE A3 MBS QEOIXLO| Hist
EA8e e, 2 249 Axe 2 5%l B 125 BFEdol 1 - Fof 4IRS AP} =
248 183 AFo] 2add LDL-CE AstAd 4 gk, Table 6°] eIt
409 o)de] FAAHL hFOZ 1077 7 43 7404 &5 12F BEdold F AdRA AP ke A&
3 28 25 AN 27 LDL-Cx 54 Hls) tha d, INF-a7} 42 fojatAl 4 2oz Yeut
Zestg oy AR Z o8 ztole Ao 3], 200 o 1673t doj 282 Efo]yd & Ql&do] 11.91 yU/ml7t
AES Ao g 1257 BFEHJS A% A3 LDLC 981l (p<0.01) 7HA-E o] dloj 212 Ego]ido] e A
7} 1116 mg/dl Za® AS2 B I[40]3H933, BMIZ} 25% S AN E F YT st oH, AALE 30% o]
ool MW S Ao B B Eo|yY T2 1AL 12 el A 189& tid o2 1057t 3040% 27|14 & 2
F7F AXNE A3 % LDL-CY #AS Bau[508tdth 12F £dFEE $5T0] 2658 pU/mlolA 10.83 yU/mIE F9
BHEG oYL AAG SEoA LDL-C7} 127.87+34.58 g 7t Jelta, BAT-E 2511 pU/mlol A 25.88 uU/ml
mg/dIol A 10337:23.01 mg/dIZ 2450 mg/dl7} folatAl 2 freldh Ael7k Al @gkthal Baf7]sigint A&49)
(p<0.05) 4@ & A7 Ane} APATEY Aot A AATTE AL e Hrzge) ded geds Al
7 Yebth B A7) A thiERoe] vy vigtoje}  ATIER led Al g udleddI s Adske 1
EAMZ u)Ro] B o A¥AA 934 5 IDL-C A= Mor, d9S HHFE QTR QI d neld
o] ZaE AHBAEY $8280] srE Aoz A3 dF Ago] 2AT5] & ATdA dede ETAA 818
Table 6. After 12-week complex training in changes of dangerous factors of cardiovascular disease
Item N=16 Pre (MSD) Post (M+SD) t'

Insulin A (n=8) 16.35+12.82 5.06+3.81 3.139*

(uU/ml) B (n=8) 14.99+12.40 6.81+4.07 1.751

TNF-a A (n=8) 1.68+ 0.45 0.87+0.23 5.723

(pg/ml) B (n=8) 1.52+ 1.63 2304231 -2.549%

Values are MeanstSD. N=16.
A: composite training group, B: control group.
*p<0.05, **p<0.01, ***p<0.001.
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