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Abstract

In this research, we have analyzed the impact factors on the bone mineral density thru the examination of
bone density difference in the entire femur, femoral neck and lumbar of adult women before the menopause in
accordance with the general features, lifestyle, eating habits, health and body composition. The survey was
conducted among adult women before the menopause and older than 30 years based on the data of the National
Health and Nutrition Examination Survey carried out in the 4th term (2008—2009) and 5th term (2010—2011)
and we would like to provide the research results for the establishment of recommendations or guidelines for
the treatment of adult women before the menopause with regard to the impact factors on the bone mineral
density and for the development of health education materials for the accurate measurement of bone mineral
density of young women in order to prevent the postmenopausal osteoporosis.

With respect to the general features of adult women before the menopause, the bone mineral density was
higher in the entire femur at age 40—44, femoral neck at 35—39, in high—school education level, in the earlier
menarche group, without smoking experiences, with regular walking time and exercise frequency and with the
habits of eating no hamburger or pizza. With regard to the body composition, the bone mineral density was
higher in obesity and lower in underweight cases, higher among people with abdominal obesity and weight
control experiences. In terms of total body fat ratio, total amount of fat and muscle, the bone mineral density
got gradually increased from the 1st quarter (Ql) to the 4th quarter(Q4).

The obesity, disease, total amount of fat and muscle were shown to be significantly related with the bone
mineral density in this research and it is required for young women to keep the adequate weight and the
normal BMI in order to increase the bone mineral density. For the prevention of osteoporosis, it is advised to
keep the right habits including regular exercise and no smoking discipline from the growing period and achieve
the maximum bone mass thru the control of proper weight from a young age.
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Table 1. BMD of the Femoral total accordance with the general characteristics and lifestyle
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Table 2. Women's health behavior and BMD of the total Femoral according to body composition
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Table 4. Femoral neck BMD in accordance with the general characteristics and lifestyle
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Table 5. Women's health behavior and BMD of the Femoral neck according to body composition
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&, wEIBP woR FoA Sl AolE Hela AT
3.1 4wy 54 9 A2 »=0.0190)
<Table 7>0llA M= mhs} o] by S 8 A SRR MRFA wo} Ko w A 3
G5yl g &F FUree] Aol AR A4 35 o] =1 FAAYL N FAXRT} EARI A 2
~39Ael4 EEETE TP we Ao ® UEtaL, 45 wokony G038k zto|7} QlQieh AHs)

~49A], 40~44A, 30~34A, 504 ©]F

Abgre] Z1EA] gke Aol H]sle]
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Table 7. Lumbar spine bone mineral density in accordance with the general characteristics and lifestyle

= 4 CHARE &
Tz EEQRt P2t
]
30-34 807 0.9864 0.0046
539 1087 0.9983 0.0042
40-44 901 0.9977 0.0045 0.0472
4549 716 0.9980 0.0059
50K Ol 309 0.9769 0.0083
HPAS
=5t 0I5t 1185 0.9939 0.0045
= 1333 0.9906 0.0040 0.3967
o 1268 0.9977 0.0038
ni=2E
== 0/5 5% 0.9773 0.0069
= 1811 0.9976 0.0035 0.0190
ERN 1472 0.9953 0.0034
e
gls 377 0.9973 0.0071
e 3443 0.9935 0.0027 0.6143
s012E
gls 3401 0.9945 0.0027
e 416 0.9891 0.0071 0.45%5
H2s MBS A
oI 230 0.9919 0.0027
o 587 1.0054 0.0061 0.0408
ZSC MBS A
oI 3315 0.9942 0.0027
o 500 0.9909 0.0057 0.5775
.'Hjl /\Ii‘_-{
oI 2339 0.9912 0.0033
0o 1475 0.9977 0.0039 0.2044
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| ot diEa A5, dEs A
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Table 8. Health Behavior and lumbar bone mineral density in women according to body composition

Dol
s A CHARRE & — ———
oz e Pat
zZ o
oAl 0I5t 615 1.0074 0.0051
13-15K] 2586 0.9954 0.0029 0.0004
6A1 OlAt 5% 0.9759 0.0061
AngnYe =20/
o2 305 0.9947 0.0028 o.ai0
0l 453 0.9683 0.0058 :
oEsEEH 280
e 712 0.9942 0.006
o 104 0.9830 0.0129 0.3867
PN
gl 211 0.9840 0.0096
1-23] 1436 0.9905 0.0087
3-43] 1655 0.9957 0.0087 0.2477
53/ Ol 506 1.0017 0.0063
Blore ol
HAZS 178 0.9184 0.0101
HA o747 0.9839 0.0028 <0.0001
blot 8% 10388 0.0048
=240t ol
LIS 2604 0.9777 0.0028
o 1201 1.0085 0.0041 <0.0001
NS
of 8 0.9766 0.0046
® @8 0.9928 0.0045
® 8 0.9961 0.0053 <0.0001
o o 1.0085 0.0047
=72
af o 0.9535 0.0041
® 9% 0.9828 0.0045
w3 %7 10081 0.0047 <0.0001
o o 1.0839 0.0047
zasy
af ot 0.989 0.0042
® 8 0.9847 0.0041
® @5 1.0086 0.0046 <0.0001
o o3 1.0501 0.0047
MEEE 28
gis 1188 0.9760 0.0040
e 2630 1.0017 0.0080 <0.0001

* pgte t-38 L= LU= 2o HatE

3.3 A

Agee] me aie ¥
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ate] HlszatA veht 2 Apel= {loich ey
A AANES 19 13] olspolq Fd =T} 7HE =
SEaL A 5, 1 23] o] £OoR FHRE ol
Eob g Aol 7k AR THp=0.0211). IAAH W =9}
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Table 9. BMD of the lumbar spine due to eating

Dol
s 4 NPOVIES ==
2 TEQF} Pt
FEE AN 6
IR 1351 0.9942 0.0038
i 0.93%6
AEH 2468 0.9938 0.0031
HIl g3uE
ol e 36 0.9843 0.00%
120 13 glet 750 0.9938 0.0053 0.5280
120 13 0l 2723 0.9956 0.0029
I HFEIE
ol e 2313 0.9934 0.0031
12 18] 0I5t 1203 1.0007 0.0039 0.0211
12 23] 0l 263 0.9745 0.0088
X 83es
o %e 1270 0.9044 0.0044
12 13 0lat 2030 0.9956 0.0032 0.6041
12 23] 0l 479 0.9885 0.0064
£21 24 gEuIC
ol e 550 0.9911 0.0064
12 13 0lat 1799 0.9958 0.0032 0.7642
12 23] 0Ja 1430 0.99% 0.0040
* S t-2F e UBIRARA| o5 HAE

o

= A=
AATHP<0.0304). ZHAHL 124 °]8=
o2 13~154, 164 o] +oz =4
el gk 2ol 7} 910} (p<0.0026, p<0.0001), 3=

oX,
o
o

=]

% EUEst B ebgh gl
= S2u)
il =1

2 =4
AF el s A, N o BUE}

>

Z7F Fosh Al =% (p<0.0087, p<0.0001, p<0.0003),
FLHE B 1EAQDE VEoE 229(Q2), 3% 9]
(Q3), 4E(QHco FHETE frefshl =9kt
(p<0.0001, p<0.0001, p<0.0001). FAAFHNZ=E= HXA
BEs 7IEoR 19 18] ot FEEIE B v
Bl 218 Zhol7h Sl tHp<0.0035).
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Table 10. Regression analysis of the entire femoral BMD Factors
g4 FZ3AA=(b) TFEXHSE) T gt Pat
o™ 30-34
35-39 0.0060 0.0055 1.10 0.2733
40-44 0.0093 0.0061 1.52 0.1284
45-49 0.0073 0.0068 1.07 0.2851
50All 014 -0.0119 0.0086 -1.38 0.1680
HPAS =ot
A -0.0036 0.0045 —0.81 0.4207
& 0.0038 0.0050 0.75 0.4564
WESE SZ0I6t
nE -0.0019 0.0062 -0.30 0.7617
HE014 -0.0122 0.0071 -1.71 0.0878
s=g& OtLI2
Ol -0.0057 0.0069 -0.82 0.4135
i oL
Ol —0.0130 0.0060 -2.17 0.0304
st NHZS ORL12
488 ol 0.0033 0.0055 0.60 0.5501
SSC AHES Ot
a8 ol -0.0048 0.0053 -0.91 0.3617
20|14d oL
Ol 0.0051 0.0039 1.31 0.1901
Ao 1241 Olat
13-15Al -0.0151 0.0050 -3.02 0.0026
16l 04 -0.0300 0.0068 -4.38 <.0001
Zameo OtL=
=802 ol 0.0007 0.0053 0.13 0.8927
VEEEE] OfLI=2
=807 ol 0.0048 0.0112 0.43 0.6705
AIAE oL
1-23] -0.0142 0.0081 -1.74 0.0822
3-43] —0.0078 0.0080 -0.98 0.3274
3-43] —0.0165 0.0094 -1.75 0.0813
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Table 10. Regression analysis of the entire femoral BMD Factors - A<

sy FHEI4(b) TEQTHSE) Tat pat
HEEELE TS
(@) 3 0.0259 0.0068 2.65 0.0082
gt 0.0501 0.0122 410 <.0001
=20l o2
of 0.0083 0.0061 1.8 0.1765
ST af
@ 0.0143 0.0064 2.69 0.00687
® 0.0217 0.0065 3.90 0.0001
® 0.0273 0.0076 3.61 0.0008
s2s2 af
@ 0.0349 0.0063 6.64 <0001
® 0.0475 0.0064 7.49 <.0001
o4 0.0004 0.0074 12.28 <.0001
WEESEE o2
of 0.0058 0.0044 1.2 0.1861
AR AAOI Bl
I 0.0029 0.0042 0.69 0.4901
SHIHEE SWEE
IR, 0.0053 0.0080 0.66 0.5078
12181014 0.0053 0.0073 0.73 0.4675
B AYE NS
1181013t 0.0083 0.0046 0.73 0.4673
122510144 -0.0014 0.0076 -0.19 0.8827
IRRHEE WS
12181015t -0.01% 0.0046 2. 0.0085
12281014 -0.0102 0.0071 ~1.44 0.1499
LEEN 2RI
g3 121810131 -0.0046 0.0062 0.74 0.4584
12251014 -0.0143 0.0066 -1.74 0.0818

4.2 A=A F

e SAlA ol FFFS vlA
dotw 7] ffsto] IFEAS
11>l A veRfoIth

AE oA 30~34M5 7]FE2 R 40~444, 504 ©]%
Fog ZUwsl vl fo5kA e THp<0.0188,
p<0.0001). °]& o] Z7lr= FUE 2o
HAB] Zobx] vHA| vehd Zlow Helth 2A4A
124] 0812 7]F o2 13~154], 164 o] o=
LE7b SHAl Ve AL(p<0.0483, p<0.0032), 94174 F
gl oiAkE 7R a7 gol 53] o4l o)

Qo]e

=

<Table

ml: rlo

o

=7} stob

o) 8k LhEbThp<0.0438).

521
=

Fﬂ M
lo
fru
3]
Mro¥
do

=
[ON)
.l
P
2
<
~
_1
Ho

9k (p<0.0277,
p<0.0008, p<0.0004), F5 % EF 1EAQNE 7+

OS2 4E9QE Wokdrs FHErt wof dE
A =dxe} 71;% A3t L}E}”E}(p<o.ooo1,
p<0.0001, p<0.0001). FHRAH o

AxE W2 Fow FHAoR /\1/\}2 3 o =
b A UEh frolek AFel7b AU Th(p<0.0323).
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Table 11. Regression analysis of the Femoral neck BMD Factors

g4 FH3|AA=(b) TZ=QXHSE) Tat pat

o 30-34
35-39 -0.0069 0.0055 -1.26 0.2000
40-44 -0.0103 0.0058 -1.76 0.0791
45-49 -0.0157 0.0067 2.3 0.0188
50A1 Olat -0.0353 0.0086 4.08 <.0001

HRAS =at
=4 -0.0039 0.0047 -0.83 0.4076
A 0.0022 0.0049 0.45 0.6493

Im=Es ==0/5t

kS -0.0001 0.0064 -0.01 0.9902
s olat -0.00% 0.0072 -1.34 0.1823

S=zs oL
o -0.0066 0.0069 -0.% 0.3333

Eois oL
] -0.0042 0.0061 -0.68 0.4960

25t MREE o2
A o 0.0039 0.0055 0.72 0.472%6

==C MHEs oI
s o -0.0067 0.0053 -1.25 0.2134

20|aH oL
] -0.0007 0.0039 -0.18 0.853

zA0™ 12K Olat

13-15Al -0.0101 0.0051 -1.98 0.0483
16M1 Ol -0.0203 0.0069 2.% 0.0032

M OHLI2
2208 o -0.0010 0.0052 -0.18 0.8548

HME22H o2
2202 o 0.0066 0.01% 0.52 0.6026

MBS ols
1-23] -0.0110 0.0082 -1.34 0.1817
3-43] -0.0081 0.0082 -0.98 0.3254
3-43] -0.0184 0.0091 -2.02 0.0438
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Table 11. Regression analysis of the Femoral neck BMD Factors — A%

£y ZH3|222(b) OZEQRHSE) S pat
HIBHRH 0 M=
(BMI) Hat 0.0162 0.0088 1.85 0.0650
Higr 0.0312 0.0121 2.58 0.0100
S| 0015 o
ol 0.0016 0.0083 0.25 0.8003
ENEIE Qf
® 0.0120 0.0054 2.21 0.0277
® 0.0188 0.0055 3.3 0.0008
“ 0.0276 0.0078 3.53 0.0004
228y af
® 0.0420 0.0052 8.03 <.0001
® 0.0504 0.0060 8.4 <.0001
™ 0.0902 0.0069 13.10 <.0001
R EZE=Ee oL
ol 0.0060 0.0043 1.40 0.1615
TR AAOIE A=A
AN 0.0084 0.0039 2.14 0.0323
HIlEFPIE o
1213/0/8t 0.0011 0.0079 0.14 0.8871
12013]0/a 0.0034 0.0075 0.45 0.6532
AL oL
1213015t 0.0030 0.0045 0.68 0.4989
1223]0/a 0.0014 0.0086 0.16 0.8709
iy GoE LIl o
1213/0/3t -0.0087 0.0047 -1.83 0.0681
1225/0/4 -0.0070 0.0078 -0.90 0.3703
ERIZAl oI
gHeE 1€131015} -0.0039 0.0061 -0.64 0.5202
1225/0/4 -0.0130 0.0069 -1.88 0.0605
. o W (p<0.0339), AR AAGEI A7) dHde @
43 25 gaRte BUEs) B getoy 2 Aol 9l
8F SAoA FUE TS HAE 890S & th 274A8 ] A 124 olatE 7|E2=E 164 o)
ol 7] 98t FFEAS Al A7} <Table 12>9} oA ZE&rl vrol  fojgk Aoyt uER
2ot WEFEAAN FEOIFE VEOR 1F UE E<0003). FATIR SEFF2 12AQHE V1T
ol FoZ FEEIF =of F% Xfolrt yEntTt O 229/(Q), 3E(Q)), 4o HHET}
(p<0.0453). T5% AALE HHE A &2 ddH ol FAACR sl HERTHp<0.0018,

2 7o AAH 3 thRtelA A=) B UE p<0.0001, p<0.0001, p<0.0001, p<0.0001, p<0.0001).
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Table 12. Regression analysis of influence factors on lumbar spine BMD

=4 FF3|AAH=(B) HEQRHSE) Tat Pgt

A 30-34
35-39 0.0078 0.0061 1.28 0.2020
40-44 0.0002 0.0066 0.03 0.9732
45-49 0.0058 0.0083 0.70 0.4831
S0Al Ol&t -0.0180 0.0109 -1.66 0.0969

P =at
S -0.0046 0.0050 -0.92 0.3576
o 0.0073 0.0052 1.41 0.1600

WFEFE SZ Olot

1E 0.0092 0.0075 1.22 0.2228
UZ ola 0.0170 0.0085 2.01 0.0453

SFE8 otLI2
ol -0.0104 0.0079 -1.31 0.1904

SHZ8 otLI2
ol 0.0009 0.0074 0.12 0.9017

AZE AHIEs otLI2
Ad ol 0.0062 0.0065 0.9 0.3379

SEE LHES otLI2
ad ol -0.0129 0.0061 -2.13 0.0339

20143 oI
ol 0.0031 0.0047 0.66 0.5064

ESjul 12All Olat

13-15Al -0.0041 0.00%4 -0.76 0.4479
1641l 014 -0.0233 0.0078 -2.97 0.0031

ERRI=Ry ot
SEWR ol -0.0034 0.0060 -0.57 0.5715

HNSZ22H otLI2
SR ol 0.0022 0.0134 0.17 0.8673

PR els
1-22 -0.0028 0.0093 -0.30 0.7606
343 -0.0040 0.0091 -0.45 0.6550
343 -0.0002 0.0110 —0.02 0.98%4
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Table 12. Regression analysis of influence factors on lumbar spine BVD - A<

sS4 ZH3IHAH=(b) HEQXHSE) Tat P2t
MEET M=
(BMI1) A 0.0143 0.0119 1.20 0.2309
biet 0.0198 0.0146 1.3 0.1746
22|20 o
] -0.0017 0.0069 0.2 0.8044
EINEL at
® 0.0189 0.0060 3.14 0.0018
® 0.0279 0.0063 4.41 <.0001
o 0.0407 0.0085 47 <.0001
s2sy o
@ 0.0403 0.0060 6.74 <.0001
® 0.0544 0.0064 8.54 <.0001
o 0.0048 0.0073 13.00 <.0001
HEXZAE o
] 0.0026 0.0050 0.53 0.5934
TER AR HIE
AEE 0.0004 0.0044 0.10 0.9204
HIHIE RIS
1213l0/2t 0.0087 0.0096 0.91 0.3639
1213/0/4¢ 0.0086 0.0088 0.98 0.3087
ALY TS
121131013t 0.0053 0.0050 1.05 0.296
1228(01 4 -0.0146 0.0098 -1.49 0.1376
P e[S =)
12113/0/5+ ~0.0041 0.0054 0.7 0.4450
12231014 -0.0029 0.0084 0.3 0.7316
2154 SN
sFes 124131015t -0.0024 0.0068 0.3 0.7225
12281014 -0.0083 0.0076 -1.09 0.2754
HIEE oF 12 1669 o] o]2x= ZloR 4t
V. DISCUSSION TUE Bedl F AN qEAY FUE ¥
— - Qols = 3 1= S Ne) glolst 7} oJalo] =y)sk
AA o= Usture $euehs mss qyvp S99 T ATEASR A A el S
F235 AT Qo] oMo Wiimo] AR T5 JaTLETF Foleh solA] Ado] Frheee
wel 977] oge] Fsm Quk olel wet iy 7 FEE g AAgel ARl swepd. o4 4
Ao ZrhEgz Wvw Al Z7lE 3 9l =40 7 A7 w8 0.5~1%% & AAo] dojutirt
th Zﬂ%iﬁﬁ’\]’@ﬂ%@()l?))umoﬂ wEw HE 2007 HZAo] W BE 103 ojulo] ZE FHolA = &2
~20119 597 AEBAE OF 450 St Am, QAm e/t A I, et e 24T 5
= 5359 ojlA] 7229 o & oF 359 F7HE Ao Rl FEeln® A F 2Fe fAIsk] flste]
2 ZAE T 537 Aan] Ao oF 31919 o BAZEE A7 EEEE A, SN F dE TR
gste, 2e VI3 B vEEy 2w A@ ey VI
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