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ABSTRACT

The purpose of this study was to compare and analyze changes in body composition and bone mineral density
(BMD) during combined exercise in premenopausal women who did not take regular diet or regular physical
activity within 6 months, In addition to being able to recognize the importance of pre-menopausal women's health
and exercise, it also provides basic data for the development of educational programs for early prevention of
osteoporosis prevention education I want to. The average age of the subjects in their 30s was 35.44 years and
their height was 158.89 cm in their 30s. The average age of the subjects in their 40s was 41.89 and their average
height was 160.78 cm in their 40s. Body composition, BMI, and body fat percentage were higher in the 30s, and
bone mineral content, lean body mass, skeletal muscle mass, body weight, body fat mass and waist circumference
were higher in their forties. Lumbar spine BMD and femur density were higher in their 30s than their 40s. Body
composition, skeletal muscle mass, and fat mass increased in the 30s body composition by age - related complex
exercise in premenopausal women, body fat mass, body fat percentage, waist circumference decreased. Body
mass, body fat, body fat percentage, and BMI decreased in the 40s. The lumbar spine, the lumbar spine, the
lumbar spine, and the femur were increased in the lumbar spine, the lumbar spine, the femur, and the femur. In
the post-analysis results, changes in body composition were statistically significant due to decrease in muscle
mass, body weight, body fat mass and BMI after combined exercise. In the change of bone density, lumbar spine
BMD was measured as lumbar spine 1, lumbar spine 2, lumbar spine 3, And the femur density was increase
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Fig. 1. Research Mode
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Table 2. Study on the body composition and bone density of the subjects studied

30T (N=9) 40t (N=9)
e Eats H gk M=SD FHawk H gk M=+SD

A= (yrs) 31 39 35.44+2.65 41 43 41.89+0.78
217 (cm) 153 172 158.895.39 155 167 160.78+3.99
25 %(ks) 32 46 36.83+5.39 34 42 36.66+2.75
714 (ke) 2 4 2.79+0.43 2 3 2.83+0.37
A A - (kg) 33 50 39.33+5.75 36 48 40.02+4.22
=4+ (kg) 18 27 21.3343.34 19 26 21.66+2.64
A5 (ke) 43 71 55.28+9.71 47 68 55.65+7.78

A A Wk = (kg) 7 23 16.09+5.34 9 23 16.26£5.01
BMI(kg/m’) 16 27 21.61+3.91 17 25 21.40+3.11
A A (%) 17 35 27.63+5.83 20 31 26.80+4.06
& 2] = gl (cm) 66 91 75.96+8.85 68 84 76.31%5.56
L1(g/cr) 2 1 -0.71£0.90 2 0 -1.31£0.92
L2(g/cm) -1 1 -0.09+0.71 2 1 -0.40+1.09
L3(g/cm) -1 1 0.20+0.75 1 2 0.00+1.05
L4(g/cm) -1 2 0.40+0.70 1 2 0.36+1.06
L1-L4(g/cr) -1 1 -0.02+0.74 2 1 -0.18+1.00
Neck(g/c) -1 2 -0.04+0.81 2 1 -0.48+0.74
Wards(g/cr) 2 1 -0.62+0.98 2 1 -1.1620.69
Troch(g/ct) -1 2 0.28+0.98 1 1 -0.07+0.49
Total(g/cr) -1 2 0.21+0.95 1 1 -0.27+0.61
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gk Zo]7} UrEP;}D}(p=0 014). AALZFI} =A4TF

H 3] %

, dElsdle 53s A 24 56.17 ke, 17.50
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Aastelon fogh x7F A ATHp<0.001, p<0.001,
p=0.030, p=0.002, p<0.0001).
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HE Do 535 d = AT, e, p=0.048, p=0.023). NE A= 535 F 0.04 g/ar
o] FWEE -0.21 g/or, -1.19 g/em, 0.06 g/ceno] 2 FUET} skl 1 xkolE Hol 8k thp=0.012).
i, E35 F 0.62 g/on, -0.07 g/at, 0.58 g/en &

D7t F7hste] EAIA SR Foxb7t AU THp=0.003,

Table 3. 30age Physical composition and change of bone density

12} 2%} 3}
- - - - - - P-value
Hazk  Hdgk M+SD Hazk  HAd# M=SD HAa  Hdwk M+SD
5 (ke) 31.0 45.7 36.90+5.53 30.6 46.0 36.035.20 33.1 47.9 37.56+5.60 0.014
5714 (k) 2.4 3.7 2.78+0.45 2.4 3.6 2.7440.40 24 3.8 2.86+0.46 0.143
A A - (ke) 33.0 48.8 39.36+5.79 32.6 49.6 38.60£572 35.1 51.1 40.04+5.88 0.021
=2 % (ke) 17.4 26.8 21.29+3.56 17.2 26.5 20.78+3.08 18.6 28.2 21.92+3.54 0.022
A % (ke) 435 72.0 55.96+9.99 435 72.1 56.17+9.84 41.8 69.1 53.7249.32 <0.001
A A v % (ke) 18.4 37.8 16.6045.70 7.0 245 17.50+5.82 6.6 20.2 14.17+4 .81 <0.001
BMI(kg/m’) 17.2 27.8 22.30+3.64 16.8 27.4 22.2243.41 9.4 26.7 20.30+5.12 0.030
A A 5 (%) 18.4 378 27.77+6.12 16.4 38.5 30.29+7.01 15.8 31.0 24844534 0.002
3] 2] &l (cm) 66.5 93.8 77.16+9.51 65.9 91.2 77.63+9.32 64.5 88.0 73.09+8.01 <0.001
L1(g/cr) 2.7 0.1 -1.06+0.88 22 0.5 -0.80+0.89 -1.8 1.1 -0.26+1.01 <0.001
L2(g/cr) -13 1.4 -0.27+0.85 -1.3 1.1 -0.26+0.76 0.2 13 0.24+0.61 0.002
L3(g/cr) -1.2 12 0.02+0.78 -1.1 15 0.110.80 0.1 1.7 0.47£0.71 0.021
L4(g/ct) 0.9 23 0.310.90 -0.9 1.4 0.29+0.71 0.1 1.5 0.59+0.57 0.088
L1-L4(g/cm) -13 15 -0.22+0.85 -1.1 12 -0.10+0.77 0.7 1.5 0.2620.68 0.002
Neck(g/cr) 1.5 1.7 -0.28+0.95 -1.3 1.7 -0.21£0.94 0.4 23 0.6240.85 0.003
Wards(g/cr) 2.1 2.0 -0.60+1.37 25 0.3 -1.19+1.02 2.1 22 -0.07+1.22 0.048
Troch(g/crr) 1.1 2.5 0.22+1.07 -0.9 23 0.06+1.06 0.5 2.7 0.58+0.94 0.023
Total(g/cr) 0.9 23 0.10£0.96 -0.9 25 0.10+1.04 0.5 26 0.04+0.91 0.012
HFOE ou 2 Zoc Wil o=Zujc
2.2 40t)e] AAzA 2 ZAE w3 B2olo-% oo wE FHE W3l QR Lo
Al Bl A W94 Q=%
HEo % o]fo| wE 400 AoloiAo] A A ¢ 1 535 SF1W, 8520, 854, 857
= H 1T O T p— o le} 1l e o] I &
e L o] FUE-1.33 gor, -0.51 g/er, -0.10 g/ert, 0.17 g/
=%+ Table 49} T} , [
arf, -0.23 g/emo] Qo BI-EE F 1.07 g/, -0.16 g
H3ow B Z A=A Hal= Raox x
= HWLO O:]‘Toﬂ Lq’x_ JZﬂ‘Lo %Q“_ = H1 O d /CII] 0.60 g/CHl 0.01 g/CHli __7]_0]_)%_]__ oﬁqui []
L5 Ht836.2142.93 kg, B3E T HFS 36

21 o3Itk ETL T B35 A tE AR, e
+2.93 kg o= frolstAl Frlstalnh AlS, AANE, B Az}, gEAA ] ZUEE= 7H7t -0.56 g/or, -1.53 g/
ML AAE, slelwels Sehee A A7 5658 ke, o 012 g, -0.44 grar o] o1} BEEE F 0,19
17.57 ke, 21.70 ke/m', 27.78 %, 77.09 cmelat, S¥E - gior 0,69 glert, 021 gler, -0.06 gl FUES} Z
5 3 247} 53.66 kg, 13.44 kg, 20.66 kg/m’, 24.66 %, Thete] EAHoZ o8 2hol7} 9ITHp=0.001, p=
p<0.001, p<0.001, p<0.0001, p<0.0001, p=0.010).
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Table 4. 40age Generation Physical Composition and Goal of Bone Formation

14 27 37}
- - - — ~ - P-value
Hagk Aot M=SD Hagk  Adigk M+SD Hazk  Hdigk M=+SD
2 (kg) 322 410  36.09+2.61 319 420  3621+2.93 34.6 428 37.68+3.11  0.013
5714 (k) 2.5 3.6 2.80+0.41 2.5 35 2.86+0.39 2.5 33 2.82+0.33 0.333
AAekkg)  34.9 490  39.91+4.79 349 483  40.00+4.67 37.0 457 40.14£333  0.906
=AT%ke) 186 269  21.29+2.87 18.4 264  21.80+2.68 18.7 26.1 21.59+2.47  0.642
A% (ke) 46.8 69.1  56.7148.06  47.1 69.5  56.58+8.11 46.0 65.7 53.66+7.24  <0.001
A A2 (k) 9.4 25.8 17.78+5.76 9.9 25.8 17.57+5.71 8.7 20.0 13.4443.97  <0.001
BMI(kg/m’) 17.4 258  21.83+3.20 172 258  21.70+3.25 17.2 244 20.66+2.89  <0.001
AALE%) 200 32.4 27.97+4.48 20.6 32.2 27.78+4.32 19.2 30.9 24.66+4.11 0.001
g E 68.1 86.6  77.47+6.39 68.1 857  77.09+5.75 68.1 81.1 74374521  0.010
L1(g/cm) 3.1 0.0 -1.53+1.11 3.0 0.0 -1.33+0.95 2.0 0.1 -1.07+0.75  0.007
L2(g/cm) -1.9 12 -0.54+1.20 -1.9 12 -0.511.05 1.2 1.6 -0.16+1.08  0.003
L3(g/cm) -1.4 1.7 -0.10+1.14 1.2 1.7 -0.10+0.94 -13 1.9 0.20+1.19 0.169
L4(g/cm) 0.7 1.8 0.32+0.92 -13 22 0.17+1.22 -1.1 24 0.60+1.12 0.024
L1-LA4(g/cr) -1.7 13 -0.32+1.05 -1.7 13 -0.23+0.99 -1.4 L5 0.01+1.01 0.004
Neck(g/crr) 1.7 0.6 -0.70+0.74 -1.9 0.5 -0.5620.66 -1.6 0.9 -0.19+0.77  0.001
Wards(g/ct) -1.9 1.4 -1.24+1.09 2.8 0.4 -1.53+0.71 -1.6 0.5 -0.69+0.80  0.046
Troch(g/cr) 1.2 0.7 -0.3120.71 0.9 0.5 -0.12+0.51 0.2 1.0 0.21+0.41 0.010
Total(g/crt) 12 0.7 -0.40+0.64 1.8 0.7 -0.44+0.71 0.6 0.9 -0.06+0.53  0.002
Saosel o5 AAEd W T W (p<0.001, p<0.001, p<0.001). AALE, F=d= 2
3 3 = 1] 3LU S
ool o AlAxAd @ Zdr=e] Wl Table (p<0.001, p<0.001), 37<]—~ 2;(]-3];_1:]. 7L/\o]—04 A o
5oF Ak WA F 2 T2 36.12 keollM 37.62 7 9ol okgit) o] HARMO EAMoR &
kg0 2 frolal S7Fe Atk (p<0.001). ARFEAAT 1 ojgiglon) AAFEA AN BAHOoR Folakx] o
Ash 23} 3BT FAMOR folsl weth gy,
vt 12k} 22k FAAOE o EkA] e ATHp<O. .
R TP QFTUEA a3 FUEE -107 gloro] A
001).
) -0.66 g/cri=, 2F2H2 -0.38 g/crolA 0.04 g/en =,
'—“?“%""f I o8 A= 56.37 keoll A 53.69 ks g23me 001 gl 033 glow, £34ML 023 of
B2, AAYES 17.53 kgoll A 13.81 kg &2, BMI= crrol A 0.59 g/cnfi 83 @3 AAE 017 glorol A

21.96 kg/m'oll A 20.48 ke/m' 2 AR LEL 29.03 %0l
X 2475 %=, 3257736 cnollA] 73,73 anE RF
TAAOR fFo@ ael WETE AATHp<0.001,
p<0.001, p<0.001, p<0.001, p<0.001). A}F-¥AA3}
AZ, AW BMIE 2317} 130} 4981 =7

vebgtaL, 3xF 22k SAH R frojah) viekth

0.13 g/en' 2 B 550 o S7tsii e, 77t
TAHoR fojg xfole] Wsrh QU Th(p<0.001, p
<0.001, p=0.001, p=0.002, p<0.001). A}F-E-A A3} @
F1H, 8529, 233, QFAAE 12 23R
frojabAl Gkar, 3abe 1Ake} 22kHTE SAH R f
O3l E=YTHp<0.001, p<0.001, p=0.001, p<0.001).
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[FANE 227F 1R oA F9kaL, 3k 22k
Hop FAACE fFoatAl Edthp<0.001). thE=Y
Lo A Eehg-sol o tiEAN- =EEE 038 gf
crioll A 0.22 g/en' =, HEAZITE -1.36 g/emoll 4] -0.38
glean 2, tNEAARE —0.03 g/anol A 039 ger® 1
3 YERAAE -0.17 glamol A 0.19 g/en 2 EA1 4]

0.002, p=0.001, p<0.001). A5 A} tHE A, of
HAAE 227h 12400} frelalA w9k, 33k 24
wr} Z7lele] EAH o2 f28H YERETHp<0.001,
p<0.001). TE4ZH} dEHAE 2217} 13}Heh 57}
3913, 337 23pn Tk S7ete] BAHOR o8
t} (p=0.002, p<0.001).

o7 FoJgh zfele] FHE Z42F AATHp<0.001, p=

Table 5. A Study on the Change of Body Composition and Bone Density by the Combined Exercise

12H(N=18) 22H(N=18) 32H(N=18)

P-value

HAxz Aok M=SD Hxz  Hogk M=SD H Ak ok M=+SD
5% (ke) 31.0 45.7 36.49+4.22a 30.6 46.0 36.12:+4.09a 33.1 479 37.62+4.40b  <0.001
7714 (ke) 2.4 3.7 2.79+0.42 2.4 3.6 2.80+0.39 2.4 3.8 2.84+0.39 0.393
A A Eke)  33.0 49.0 39.63+5.16 32.6 49.6 39.30+5.12 35.1 51.1 40.09+4.64 0.099
T2 2k (ke) 17.4 26.9 21.44+3.14 17.2 26.5 21.29+2.85 18.6 282 21.76£2.97 0.168
A% (kg) 435 72.0 56.33+8.81a 435 72.1 56.37+8.75b 41.8 69.1 53.69+8.10c  <0.001
A A - (kg) 8.0 25.8 17.19+5.59a 7.0 25.8 17.53+5.59b 6.6 20.2 13.81£4.29¢  <0.001
BMI(kg/mr) 17.2 27.8 22.07+3.33a 16.8 274 21.96+3.24b 9.4 26.7 20.48+4.04c  <0.001
A A & (%) 18.4 37.8 27.87+5.20a 16.4 38.5 29.03+5.85b 15.8 31.0 24.75+4.63b  <0.001
YgEdks 665 93.8 77.31+7.86a 65.9 91.2 77.36+7.52b 64.5 88.0 73.73+6.59b  <0.001
L1(g/cm) -3.1 0.1 -1.29+1.00a 3.0 0.5 -1.07+0.93b 2.0 1.1 -0.66£0.96c  <0.001
L2(g/cr) -1.9 1.4 -0.41+1.02a -1.9 12 -0.38+0.90b -1.2 1.6 0.04£0.87c  <0.001
L3(g/cr) -1.4 1.7 -0.04+0.95a -12 1.7 0.01£0.86b -1.3 1.9 0.33+0.96¢ 0.001
L4(g/crf) 0.9 2.3 0.32+0.8%a -13 22 0.23+0.97b -1.1 2.4 0.59+0.86¢ 0.002
L1-L4(g/cm) 1.7 1.5 -0.27+0.93a 1.7 1.3 -0.17+0.86b -1.4 1.5 0.13:0.84c  <0.001
Neck(g/crf) 1.7 1.7 -0.49+0.85a -1.9 1.7 -0.38+0.81b -1.6 2.3 0.22+0.89c  <0.001
Wards(g/crf) 2.1 2.0 -0.92+1.24a 2.8 0.3 -1.36+0.87b 2.1 22 -0.38+1.05¢  0.002
Troch(g/cr) -1.2 25 -0.04+0.92a -0.9 2.3 -0.03+0.81b 0.5 2.7 0.39:0.73¢ 0.001
Total(g/cr) -1.2 2.3 -0.15+0.83a -1.8 2.5 -0.17+0.91b 0.6 2.6 0.19+0.77¢  <0.001
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