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Table 1. Physical characteristics of the subjects
Age Height Body weight Body fat
Group n
(yr) (cm) (kg) (%)
CON 9 52.552.00 15877+5.20 65411806 33.31+2.36
RAE 9 53.00+1.87 15797+3.15 62.76+5.11 33.21+2.59
Values are Meantstandard deviation
CON, Control group; RAE, Resistance and Aerobic exercise group
2. &g dA
R o) A AEAS AFEAR Lrrol Ssigi
e At ARIEARR A, 9 B led AR S SA6laL RAE 1w 12570
53 Eflolds AABITE ARARE 1277 F AR} s o E ARy, E5Ad 9 sl
s SASATE AAAY AgAAE <Figure >3 2tk



Group Classification
Resistance and Aerobic exercise group (n=9)

Control group (n=9)
Pre Measurements

4

4

Body Weight, WHR, Body fat, Soft lean mass
TC, TG, HDL-C, LDL-C, Insulin Resistance

Treatments

Resistance and Aerobic exercise (3days/12weeks)

Post Measurements

4

Body Weight, WHR, Body fat, Soft lean mass
TC, TG, HDL-C, LDL-C, Insulin Resistance

Figure 1. Experimental design

(percent body fat, %BF)

spAjo|t},
, AASE
A 9K triglyceride, TG), &

3. 383
B A S AR deAd 2 JdedA Y
AA 2 o2 Al (weight), B4 W-&(waist-hip ratio, WHR)
A A EH(soft lean mass)S 4313, @A XS AHs ] F
=9 ~H=(total cholesterol, TC), H % Aeh Zej|~HZ(high density lipoprotein cholesterol, HDL-C)
Ad e Aokl ZHAHEZ(low density lipoprotein cholesterol, LDL-C)S 2438t} =3 ol&d A 34 &
oo A ¢lgd L5 A5 Y Adad AT AEE AHEEH = HOMA-IR(homeostasis model
assessment of insulin resistance)H= ©]-838lo =48I tHMatthews et al,, 1985).
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Friedewald, Levy & Fredrickson, 1972)¢] &-2(LDL-C=TC-HDL-C-TG/5)< o]&3to] AXFitt Insulin

5 (electro chemilumineacence immunoassay)S ©]8-3F Elecsys 2010(Roche, Indianapolis,

7)8}s} 2y
IN, USA)

Z

A

3) dsdAZA

AAHhyperinsulinemic euglycemic clamp test)7} =f

7= Aoz d#d HOMA-IR(homeostasis model assessment of insulin

U7 2t Matthews et al., 1985).
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fasting insulin (nU/mL) x fasting glucose (mg/dL) / 225 / 18
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Table 2. Complex Exercise Program

21} <Table 2>9F 2t}

Time .
Order Content ; Intensity Week
(minute)
Warm up Stretching 10
50% HRmax 1~4
Aerobic .
) Running 30 60% HRmax 5~8
exercise
70% HRmax 9~12
) Leg press
Main 50% 1RM 1~4
exercise Bench press
Resistance Leg extensions
. 30 60% 1RM 5~8
exercise Biceps curls
Leg curls
70% 1RM 9~12
Lat pull down
Cool down Stretching 10
6. Al=X2|
2 ATZ s 49 ARE SPSS 1202 ol$30] 74 SYFBY B L TFANS MES:
EdErzaad o] A5 AR dFAd 2 ded A ®skE 4] 98 olenE
A% (rired ttes) ANFAT, FA IF} BELE 1F 110 LEZ2IY Hol A - T AR
A 9 dad A aF 7 Atelg AEs] sl 5HEE -5 (independent t-test)S A8
o RE M A AT FAA o 7L 0= 062 A4kt
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Table 3. Comparison of body weight after 12 weeks

Body weight (kg)

Group
pre post t p
CON 65.41+8.06 65.78+8.21 -.098 923
RAE 62.76+5.11 60.61+3.77 2.576 033
t -.830 -1.718
p 421 113

CON: Control group, RAE: Resistance and Aerobic exercise group
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Figure 2. Comparison of body weight after 12 weeks
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Table 4. Comparison of WHR after 12 weeks

WHR
Group
pre post t D
CON .846+.024 .852+.027 -.455 .656
RAE .843+.029 .825+.026 3.602 .007
t -.263 -2.085
p 796 .053

CON, Control group; RAE, Resistance and Aerobic exercise group
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Figure 3. Comparison of WHR after 12 weeks
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Table 5. Comparison of percent body fat after 12 weeks

N

A o A

Body fat(%)

Group
pre post t D
CON 33.31+2.36 33.86+2.48 -.485 .634
RAE 33.21+2.59 30.04+4.50 1.976 .084
t -.086 -2.22
D 933 041

CON, Control group; RAE, Resistance and Aerobic exercise group

35 -
34 -

33 ~

X

: 20y

Nl -=-CON
%5 31

o --RAE
[aa]

30 -

29

28

pre post

Figure 4. Comparison of percent body fat after 12 weeks
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Table 6. Comparison of Soft lean mass after 12 weeks

Soft lean mass(kg)

Group
pre post t D
CON 39.64+3.94 39.48+4.00 083 935
RAE 37.67+1.46 38.75+1.89 -3.438 .009
t -1.401 -497
D 191 626

CON, Control group; RAE, Resistance and Aerobic exercise group
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Figure 5. Comparison of Soft lean mass after 12 weeks
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Table 7. Comparison of TC after 12 weeks

TC(mg/dl)
Group
pre post t D
CON 207.22+20.63 208.66+20.21 -.150 .883
RAE 212.33+£24.00 199.66+15.55 2.263 .053
t 484 -1.059
p 635 307
CON, Control group; RAE, Resistance and Aerobic exercise group; TC, total
cholesterol
215
el .\
—©
—
% 205 -
)
= -=-CON
= =-RAE
195
190

pre post

Figure 6. Comparison of TC after 12 weeks



2) A g

125°7re] B3 xe ] ol A - 5 FA4AY] Mok <Table8> % <Figure7>¢t 2tk e Wi A5
43 RAE 5] HeesZ2ad o] At Hlasto] 1252 & FofshAl #asklal, CON 152 $A14

02 93 Aot LehbA itk P8 7 A5, BPLEFIRIY ol F RAE 1ol CON 1H8

I

Table 8 Comparison of TG after 12 weeks

TG(mg/dl)
Group
pre post t D
CON 133.44+62.45 135.55+62.13 -.072 944
RAE 101.77+£29.36 73.33+25.41 5111 .001
t -1.377 -2.781
p 188 013

CON, Control group; RAE, Resistance and Aerobic exercise group; TG, triglyceride
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Figure 7. Comparison of TG after 12 weeks
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Table 9. Comparison of HDL-C after 12 weeks

HDL-C(mg/dl)
Group
pre post t D
CON 48.44+6.48 48.05£6.54 127 901
RAE 54.51+7.53 66.10£10.83 -4.7129 .001
t 1.832 4.278
p .086 .001

CON, Control group; RAE, Resistance and

density lipoprotein cholesterol

HDL(mg/dl)

70
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20

10

Aerobic exercise group; HDL-C high

-©-CON
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Figure 8. Comparison of HDL-C after 12 weeks
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Table 10. Comparison of LDL-C after 12 weeks

LDL-C(mg/dl)
Group
pre post t D
CON 132.08+16.42 133.50+16.32 -.183 857
RAE 137.46+28.59 118.90£18.90 3.544 .008
t 489 -1.754
p 633 .099

CON, Control group; RAE, Resistance and Aerobic exercise group; LDL-C, low

density lipoprotein cholesaterol
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=
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Figure 9. Comparison of LDL-C after 12 weeks
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Table 11. Comparison of insulin after 12 weeks

Insulin(uU/mL)
Group
pre post t D
CON 3.76+2.21 3.83+£2.14 -.065 949
RAE 6.72+4.30 4.45+2.71 2.528 .035
t 1.837 546
p .091 593

CON, Control group; RAE, Resistance and Aerobic exercise group
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Figure 10. Comparison of insulin after 12 weeks
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Table 12. Comparison of HOMA-IR after 12 weeks

HOMA-IR
Group
pre post t D
CON 1.54+0.84 1.79+0.88 -.627 540
RAE 2.04+1.12 1.75+1.02 568 578
t 1.071 -.091
p 300 929

CON, Control group; RAE, Resistance and Aerobic exercise group; HOMA-IR,

homeostasis model of assessment for insulin resistance

25

1:5::5

-©-CON
= -RAE

HOMA-IR

05 -

pre post

Figure 11. Comparison of HOMA-IR after 12 weeks
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<Abstract>

The Effects of Multi-training on Obese Middle-aged Women’s Blood Lipid and

Insulin Resistance

Gwak, Ji-Hye

Physical Education Major
Graduate school of Education, Jeju National University

Jeju, Korea

(Supervised by professor Lee, Chang—Joon)

The purpose of this study was to investigate the effects of obese middle-aged women's 12-week
multi-training which includes resistance and aerobic exercise on their blood lipid and insulin resistance. 9
of the 18 subjects were randomly assigned to the a control(CON) group and the others were in the
resistance and aerobic exercise(RAE) group. The multi-training program consisted of three weekly
80-minute sessions for 12 weeks. The aerobic exercise was divided into three sessions for 30 minutes
each, first to fourth week(50% HRmax), fifth to eighth week(60% HRmax), and ninth to twelfth
week(7026 HRmax) respectively. On the other hand, the people in the control group lived their daily lives.
As we measured the results before and after 12-week multi—training, the means and standard deviation
about the groups’ measure items were calculated using SPSS ver. 12.0. The measure items of before and
after the experiment were implemented using a matched pair sample t-test and a grouped—difference test
was implemented using independent t-test. The significant level for all hypothesis tests was set up at a
=05 As a result, body composition such as body weight, waist hip ratio, amount of muscle had a
significant differences in the RAE group. In the changes of their blood lipid after twelve weeks, neutral

fat, HDL(High Density Lipoprotein) cholesterol, LDL(Low Density Lipoprotein) cholesterol had significant



differences. While insulin in the RAE group had also significant differences, HOMA-IR didn't have any
significant differences. In comparing groups, after 12-week exercise the RAE group in a body
composition factor, body fat percentage, and a blood lipid factor, neutral fat and HDL, had significant
differences compared to CON group. To sum it up, the 12-week multi-training tends to make the RAE
group generally improved in lipid blood and insulin resistance. Therefore, aerobic and resistance

multi-training can have positive effects on middle-aged women’s blood lipid and insulin resistance.

* A thesis submitted to the Committee of the graduate school of Education, Jeju National University
in partial fulfillment of the requirements for the degree of Master of Physical education in August,

2012.
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