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Abstract : This study examined the effects of a 12-week combined exercise program on blood
lipids, albumin, and free fatty acid (FFA) levels in obese, middle-aged women, aged 55-64, who were
within five years post—-menopause. The participants were divided into two groups: a
moderate—intensity exercise group (MIG, n=10) and a high—intensity exercise group (HIG, n=10).
Both groups performed resistance exercises using elastic bands and aerobic walking on treadmills three
times a week for 60 minutes per session.

Data analysis involved calculating the mean (M) and standard deviation (SD) for each measurement
item. A two—way repeated measures ANOVA was used to assess interaction effects between groups
and periods. Paired #tests were conducted to evaluate within—group differences over time, and
independent t—tests were used to compare between—group differences. The statistical significance level
was set at .05 for all analyses.

Results showed a significant interaction effect for triglycerides (TG) among the blood lipids (p<.05).
No statistically significant difference was found in albumin levels. FFA levels significantly decreased in
both groups due to the interaction effect (p<.05), with a more pronounced decrease in the MIG group.
These findings indicate that regular exercise is effective in improving and preventing obesity in
post—menopausal, obese middle-aged women. Notably, moderate—intensity exercise had a more
substantial impact on TG and FFA levels compared to high—intensity exercise. Therefore, continuous
moderate—intensity exercise is recommended to improve obesity and promote a healthy lifestyle before
transitioning into old age.

Keywords : Postmenopasual, Middle-age Obese Women, Blood lipids, Albumin, FFA(free fatty acid)
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Table 1. Physical characteristics of subjects in each group

Journal of the Korean Applied Science and Technology

. Group MIG(=10) HIG(=10)
Variables
Agelyrs) 57.10£2.60 59.00+3.40
Height(cm) 160.20£5.39 157.90+£4.68
Menopause(yrs) 3.20+2.04 3.80+£2.35
Weight(kg)
pre 61.61+6.84 60.85+9.64
post 61.18+7.15 60.09+9.32
ditf(%) -0.7 -1.25
BMlI(kg/m2)
pre 24.03+2.72 24.541+4.82
post 23.86+2.77 24.22+4.68
ditt(%) -0.71 -1.30
%BF (%)
pre 32.22+3.89 33.05+7.05
post 31.14+4.92 32.50+7.00
dif(%) -3.35 -1.66
WC(cm)
pre 82.00+6.67 83.80+8.84
post 80.47+6.09 80.59+8.48
ditt(%) -1.87 -3.83
SMM(kg)
pre 22.69+2.33 21.89+1.71
post 22.85+2.30 21.75+£1.65
dith(%) 0.71 -0.64

Values are M+SD

BMI: body mass index, %BF: percentage of body fat

MIG: moderate intensity group, HIG: high intensity group

BMI: body mass index, %BF: percentage of body fat

WC; waist circumference, SMM; skeletal muscle mass

222 . AE 9 B4

A2 A o7 8ARE FES fAIst AE
T 27 8A-9A] Atolof HAIStH o, g
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2.2.2.1. @FA A (blood lipids)

d5Ad BALS Qualigent TC, TG, LDL-C,
HDL-CE& A}85}t9] Enzymatic .02 EA7%H]
Hitachi 008AS(Hitachi, JPN)= AR&ste] 45131
1=

2.2.2.2. g (albumin)

orHmle  Albumin-1 ~ HAZ AR5}l
Colorimetic Assay ®Hog EAZH] Hitachi
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Table 2. 12-week moderate intensity combined exercise program
Week Exercise Intensity Frequency
Warm-up (10 min)
Chest press 12RM / 2 sets
1-6 Elastic—band Lateral raise OMNI-RES 3-4
resistance Front squat (+50% grip distance)
exercise Biceps curl 12RM / 2 sets
7-12 (20 min) Abdominal curl OMNI-RES 5-6 3 times
Seated row (+25% grip distance) Jweek
e 30-49%HRR
Aerobic exercise . (RPE 9-11)
. Treadmill
717 (20 min) 50-59%HRR
(RPE 12-13)
Cool-down (10 min)
Table 3. 12—week high intensity combined exercise program
Week Exercise Intensity Frequency
Warm—-up (10 min)
Chest press 12RM / 2 sets
1-6 Flastic—band Lateral raise OMNI-RES 5-6
resistance Front squat (+25% grip distance)
exercise Biceps curl 12RM / 2 sets
7-12 (20 min) Abdominal curl OMNI-RES 7-8 3 times
Seated row (0% grip distance) /week
16 50-59%HRR
Aerobic exercise ) (RPE 12-13)
. Treadmill
1o (20 min) 60-79%HRR
(RPE 14-16)
Cool-down (10 min)
2.2.2.3. FFA(free fatty acid) < flof 45U 25 HE IS e,
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RPE(rating of perceived exertion), OMNI-RES
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Table 4. Changes in blood lipids after 12—week combined exercise

Variable Group Pre Post t
TC MIG(2=10) 194.80+45.78 197.10+44.13 -.305 Group .180
HIG(2=10) 206.60£54.39 201.60+41.11 .350 Time .028
(me/dL) tvalue 525 236 GXT 205
TG MIG(=10) 111.30+42.92 77.30+16.42  3.280 Group .233**
HIG(2=10) 104.80+32.99 95.90+24.43 1.878 Time 14.168
(mg/dL) rvalue -.380 1.998 GXT  4850°
HDI-C MIG(2=10) 60.20+21.21 61.00+16.06 -.269 Group 256
HIG(7=10) 62.10+14.04 66.60+16.28 -1.972 Time 2.003
(me/dL) rvalue 236 774 GXT 976
LDL-C MIG(2=10) 102.60+38.32  104.90+38.14  -.417 Group .051
HIG(1=10) 113.50+45.70  101.40+34.80  1.009 Time 551
(me/dL) tvalue 578 214 GXT 1.189
Values are M#+SD
MIG: moderate intensity group, HIG: high intensity group
TC: total cholesterol, TG, triglyceride
HDL-C: high—density lipoprotein cholesterol, LDL-C: low—density lipoprotein cholesterol
"p<05, T pe0l
Table 5. Changes in albumin after 12-week combined exercise
Variable Group Pre Post t F
Albumin MIG(=10) 4.73+0.92 4.37+0.25 1.173 Group 2.777
HIG(2=10) 43140.14 4.28+0.13 758 Time 1.587
(&/dL) rvalue ~1.426 ~1.008 GXT 1.136

Values are M+SD

MIG: moderate intensity group, HIG: high intensity group

SDE AEsh] el 7IesAE A
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Table 6. Changes in FFA after 12-week combined exercise
Variable Group Pre Post t F
MIG(2=10)  750.80+201.76  377.20+51.99  6.037""  Group 2.514
(/E?L) HIG(7=10)  739.30+132.59  522.40+4355 5360  Time 63774
r—value -.151 6.770""" GxT 4.491°
Values are M#SD
MIG: moderate intensity group, HIG: high intensity group
FFA: free fatty acid
"p<.05, " p<.001
3.3. FFAQ| H|m 7} EtH24]. ES HDL-CE= ojAdo] dAlo] vish &
H7 S vy oS o 1237 BEes 52 53 37 2 Wsht Hon(25], £5] 57 o]
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