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Bone Mineral Density and Factors influencing Bone Mineral Density in
College Women

Chon, Mi-Young1 - Jeon, Hye-Won2 - Kim, Myoung-Hee3

1Department of Nursing, Konkuk University, Chungju
2Department of Nursing, Kkottongnae University, Cheongwon
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Purpose: The purpose of this study was to identify the levels of bone mineral density (BMD) and to explain the factors
influencing BMD among female college students in Korea. Methods: A cross-sectional study was conducted with
144 college women. Lifestyle factors were determined by self-report questionnaire. Body composition was measured
by body composition analyzer and bone mineral density was measured by ultrasound bone densitometry. Data were
analyzed using SPSS for windows, version 19.0. Results: The mean BMD at calcaneus site was 0.56g/cm? (mean
T-score=-0.22). The incidence of osteopenia was 21.5%. Factors predicting BMD were menarche age (r=-.22,
p=.009) and height (r=-.18, p=.030) with 7% of explained variance. Conclusion: These results suggest that health
care professionals need to provide young women with program that is intended to affect their intention toward

osteoporosis preventive behavior change.

Key Words: Bone mineral density (BMD), Life style, Body composition, Young women
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B 304 A=A wiid oF 5~10% =X F7Fste] FHd|
= (peak bone mass) ol =gttt Hdl == o]F S0z}
A= wid 0.8%2] aL, o2de] B9 |78 ¥ A 3d
Zoke A7} T 4~5%2] FFo] 7rAs}a, 1 o] wid
1.2%=2 S| dojdtH(The Korean Society of Bone
Metabolism, 2008), 21 BZ 20t)E A3 A77] tiehA)
9 Ho| SFE SishetaL, 44 HEIAE AR ATIE
5o = aEe 9] olF st - =t

o] 29-A ofukolz} & 4= rh(Ruffing et al., 2007).

g Hol

T G IR G Rolow e s, A7,
BERE D40, BEE 715, F9, Hed 9B A

3, A ALFH, 5 F=, Ao SHAE, A
nk2 AF, 271973, 27349 ol Urh(Yu et al,, 2002).
webx] EthEs oA #AelE SlEiAe AAdr] A1dEE
A2 7 o] Fast A H]] -5 Aol & e 7
FAF, ZEESAG vE D AH, §4, oF=, 7MY A
FAIRE A4 = 7 AKX 9 AE7dE 5ol &
TH3aL 9l e H(Sedlack, Doheny, & Jones, 2000), 71733}k
AR Ao g ool Thsohu e FohEel e &

Of

°| %

HEE Q14 A7 WG S oubA el 21 e] 7+ kA Hto]
f3j},

T o] e St AAAQ AEE Q)
AstA] Zohal glom, 53] oS Frhesell et ¢
23} A olo] B3} ¥ vl ol ]2H(Williams, Cullen, & Bar-

low, 2002), &> &S] AFE vH AR s AA|
T Assha ATAEFS AT HolAlRte g Y Bddol
ZIE 9)o M (Kjaerbye-Thygesen, Munk, Ottesen, &
Kriiger-Kjaer, 2004), AR5 Haslsh= A2,
F Fd 5o Qs %—2170‘3 A APl = E o
o g B 2 =40l A FFE F=
d], 2008 =A%} °§°& AHMOHWFA & KCDCP, 2009)
ol 2lahd 19~294] o3 e] Zg A= 412.5 mg (¥4 “H
Fe] 55.9%) & =%l G AF 71l AAE] X vl A=
o2 vEhged], o] W 2 AH a2 50t O]*JPJ
ARleIM 9] H2 IthEs FHES #APT Yo, 3ds
Asks sk SR ISR EAES ol AFlsta
o] (Kim & Kim, 2002) Z773S st AES sk
= 2& g

A oAh A 2] = thgt AellA] Choigt Kim (2008)
o ATAD} ol oF it BpaZow e,
Lim, Bae, Lee9} Ahn (2008)9] ATollM = ofrfjAe] @5
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3. 80{F<2
1) Ed%

299] g4 e] FxAol AAsHs AES el 2
© 2 (The Korean Society of Bone Metabolism, 2008), £

AFoA = 22y} FYE =4 7]|(Sahara, Hologic, USA)Z
olg3te] 4= T FUEE Sste] FTW @) B

(g/cm?)F} T-score ZH& o]mjaict,

2) AA =4
=%, A, 24 52 £gsto] AA1E FAsHE 4 249

Fes deh (Klm & Park, 2000), 2 Aol A= A A7)
A& (Inbody 720, Biospace, USA)-& o]-8-5}o] Z} A=
e ST gz AT, A, 257 AALE, ALTA
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0| - Hd

T2 FAH.
3) LA ¢4

AlgEo| Aot vjde] 53 2 9] S dele A
© 2 (Handerson, Hall, & Lipton, 1980), & AAFtdldE= &
o5 #HE A AF, 52 4FH, 25, 5, 50 2

og EFshe DPASlE vt
EEEE
1, HAA
AT ofAle] SUES Helaha Az A
& opsjo] FUmol vlAE GIL ANy 93 JAAY =
ApAolct
2. ARCHY

. o pild) 9T T oFE Bl gl A

AP AL = G*Power version 3.1.32 o]-8-38}o] A&
3ttt (Institute of Experimental Psychology, Heinrich-
Heine-University, 2011). t}5 3FEA oA o Q2l9]
57 SNY A Fo] 5 05, AAAY) F1H(E=15), BA
g 90g FAsk=dl Qg BE = 1309o|%leH, &
15099 A5E T, olF SHel E5Ee tdAt
=

AEAE ASleh F 14479) 455 Al ol g3heirt,

%89 9% Z47)(Sahara, Hologic, USA)E o]4-3}
% 329 TUES St B ATPE F5 F
2% £ (g/cm’) 9} T-score o] Hogho 2 #2159

t}. T-score= 7212 FUEE -2 Al2le] Ao FUEe} ]
wale] AkEgh o2 WHOSO| #771Fel wet T-score7}
-1HT 2 73922, -1 ofstollA] 2.5 Hleiel S AT,
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P
8- s

2.5 oJ3lRl A& ETHF 28 TS AITHWHO, 1994).
2) ARz 54

AA| 2 AAA7] A3FH(Inbody 720, Biospace,
USA)& o] gsto] A5, A%, 253, AALE, AdFAF
£ Z2A3s9.0 1, Z%F(Skeletal muscle mass)-2 A4 %22
o ¥¥sh= 259 F3 kg oulatH, AALEBody
fat percent)& A|Follx] A 220 Ffo| AAleh= HlE&
EA Ao mhE zpol7} QLo AA-E o] B 20% o],
oA 25% ol FAFT R, FHA 25% o), o4 30% o]
Y o vlwke 2 FAITHGray, 1989). A A=A (Body
Mass Index, BMI)& A142] ¢J8kS W ASE A|50] A F2A]
AT (kg1 A m) o] AlFgE o= Vi gholot. A2 A4
7} 18.5 "Rk AR5, 18.5~23.0 BT A4}, 23.0 o]/l
A1 25,0 PR FAIF, 25,0 o) HRte 2 F-R{ITHIn-
ternational Obesity Task Force, WHO, 2000).

3) AL 2

PGS AEAE B3l &7
3, 5 Aol& FAHs Atk 52
ol 57.6 g(&F 193] 3| o<l
Z(Choi et al., 2009) 9l ZAs}t S
3] &F 19 ol B9-5 AR Hokal, 9L AAl F
A A= AFSEo] F AR} ¥ F QAR TS AT, 7
Hak= s AFEE 2R 5%

1 2
Yeoum (1996) 9] S0 S31& 913 LG & SAH=

—

S50 74
4,159 28] o1 25 A%, £ FE, 15 5 A 1A
oPge] 5, 3T OAE olg A Y JEE 47 HEw

> Jl}]:

Aatdon, A7t 2575 +5F0| Boe
ol 1102 -1, A%, 3ll=F,
A2, Aaet AL A, F= JISHE AE g 52
AREE, 3T 33] AALE 43 AR A8l <l
AE A 2, s AR e A9 BHEde 89
o|BZ A3hksle] vt &5 Ao|dH7 F5-5 on
gt 2 AN =79 AEE= -5 Cronbach's o=
.73, 2lo] Cronbach's a = 670]ic}.
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B Aol 2l 3L 2010 5Y 44 Fofl stig 2ksst
I S 2= 232 AR AA R4 AARE A
3 Al ATFEAE Aetir] d7ztedol P25 Tk
o}, A7EAE el A gAtelAlE APA]] Fods 7
Zatgon AR FUE SAVVE 290 s 47
712A Al Falghe Azt daL, AEAQ] oAF A
e} A7ztolel T F A2 3 FAE
A 24, ARA A ATEHoER ARHY, A7
ofzte] ol AdS RAsth= Y802 FAE AT FAME
e T ATE
glat et Aol ARTPS A L= A 24
I A4 EA 2ARE 2010 6Y 1~250]] AAJSHSIc).
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&3] 29|

5. AI2EN

Z]A

T

2709 A== SPSS/WIN 19,0 Z2 188 o] 85}o]
18] stk

o oA AA AT FUEE JH EEAXE 7o}
gd o o]E9] AAIAAE Pearson's correlation coef-
ficientg o]-8-sto] A53}drt.
oftjAle] A oFAle Hiwol WiigS A
oF2lo]| w2 FYU T o] x}ol= t-test2} ANOVAR H-A15}
A1, 27 AH, 57 oo} FH o] AHHAL Pear-

29l

o g

rir

=
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oot
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son's correlation coefficientZ ]85} 9t}

o T S vXE 99l A HMFEAAY Ay
Fste o 344 g F 9AE v 39
(Stepwise multiple regression) 2 & #2418} i},

fu

8
1. yxte Myzdn S2E

3

Ak 715 HHF 160,35 cm QAL AF-L it 54.14 kg
Aot tidAte] i 25 2005kg® AF T HA
37.0%% A= A o= vEith AALE-S AFolA Al
Hho] AABh= HIE=A] o34d9] 79 30% o)/dd wj Hute
2 A==, At AAE %) o] Bt 30,2302 =
A Yeht v)gke 2 S Hot A AHHE 25~30% v ekel A
501 36.8%, ANA-E 30% o]/3<1 Hto] th/dAte] 50.0%=
AZek oI Adnt. Al A A= 24 13,9091 Azt A)A)
F5E A 32,602 ¥E7A] XS B, HE 20.99
2 AAFE Bk AZDFASTE 18,5 vkl AAlFe
11.1%%1L, 18.5~23.0 A|¥kel AT 75%, 23.0~25.0
H|RR1 A T2 8.3%, 25.0 o] H|¥e 5. 6%E A HFA]
T2 B i dAte] gl g2 Aol

i dAle] H3t 0.56 g/cm’0]9] o™, T-score=
Ht -0.228 Aot 12 ANIE R Bks o, 78.5%
= Ao o, 21.5%E FHAFS B rk(Table 1),

T 2 m2-o=

2o
2 21T

Table 1. Body Composition and BMD of Subjects (N=144)
Variables Categories n (%) Min, Max., M=*=SD
Height (cm) 149.70 172.50 160.35+4.81
Weight (kg) 37.10 86.50 54.14+7.26
Skeletal muscle mass (kg) 14.70 26.00 20.05+2.17
Body fat percent (%) 11.70 45.20 30.23+5.16

<25 19 (13.2)
>25~<30 53 (36.8)
>30 72 (50.0)
BMI (kg/m’) 13.90 32.60 20.99£2.56
<185 16 (11.1)
>185~<230 108 (75.0)
>23.0~<250 12 (8.3)
>250 8(5.0)
BMD (g/C[I’lZ) 0.32 0.92 0.56+0.11
T-score -2.45 275 -0.22+0.99
Normal 113 (78.5)
Osteopenia 31 (21.5)

BMI=body mass index; BMD=bone mineral density.

193

Vol 18, No, 3, 2012



Hojg - del e - 483

2. (fARte| ¥ SAI ME YN U2 BUE o

tdzte] vroli= 18A0014 244 = FHet 20,3412, of
2AYe] 27 8U(HTE T-score=-0.08) BT 71580 9l
thal gHetl ot 7ol v IE Rl Alol= frofehAl
Ut Ak Aol Hd 13941921, 27809}
FhEE AR o3t o] RS BrHr=-0.23,
p=.000). F, 27| WSS U =Tt diidAte] €
BF71E 59.0%(F T-score=-0.14)7} TF&#o] L, 41.0%
(BT T-score=-0.32)& ErAHollon, H49] 24
of o] W2 oftf A o] S & xtol= F-ofshA] eFdTt.

tdAte] DS A elM Av] A= A E VA %
= odiAie] 22.20%(3t T-score=0.03) 3L, 3HF 1~2%k2]
A9)E rhAlE AL 35.4%(F T T-score=-0.37), 3HF 3
ZF o] AL 42 4% (T T-score=-0.22) o1, A E ujA|=
oAt e] U=} oA igko) BAIH 0 2 {ofgt zfol=
At =2k A mHAA] = A 33.3%((F 4 T-
score=-0.13), 3FF 1~270] 45 20(H+t T-score=-0.21),
S 37k o] o] 21.5%(Ht T-score=-0.37) FoH, w5} 4
Hgoll M2 U9 Aol FofshA] skt S+ 2
27} 22 .9%(FHt T-score=-0.24) o, v|SFA+= 77.1%
(4t T-score=-0.21) GaL, &5 ool M2 U= 9| 2}o|
= TostAl edrt. F9 B S 5.60%(F T T-
score=-0,10)2 YL, ]i AZ = 94 4% ()t T-score=
-0.22) o H, Fof ke SU L] Atol= F-ofshA] %ttt
TEAEE 44 Aol B HH 225308 AR
eI, 253 SHEEE frofg JaaAlE HolA| etk

}\1019,] L 47(—] A oA He HA =2 46;(—]_3 —6—7]-7@51_
2 UEREAL, Aojel S E A {03 FAdAE HolA|
eIt

TUeo) 3k FAL At 29.20%(Fd T-score=
-0.24)5ko] 919l o, 70.8%(Hd T-score=-021)E FE=
o] #Alo] glekar spglovt F ek Thol] TH & 2pol= 79

SkA] et FEE A 8l digh 12 oujAe]
79.9%(F4 T-score=-026)+= ZQs}rtar ¢l AlslaL 9lon]
oA 2] 20.1%(F T-score=-0.04)= L& A P g
ShA] etk {Wé 3 glon, FUE A Qo u}
£ s Aol frofsiA| °‘}J:E‘r U A EEE F

712 93 o) awﬂ 2 Sl tisl oidAke] 94.4%
(B T-score=-0.17)= =5 —»]/\]'7} AokaL spglont, of
A1) 5.6%(FF T-score=-0.95)E =83 A7} glria
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stgor, T Httk Zhol| FU= Zo|=
tH(t=2.19, p=.030)(Table 2),

AR fefstel

3. 2L, 25, Aol, NHENT FUEQ 2

tgAte] 27utel, 25, Hol, AAzAdR 2w Jut
HAE FRIg A9, FEEE 27 Yol(r=-22, p=.009),
7)(r=-.18, p=.030)%} %911‘5 $AAAL U F, 27
ol WEE A vt B, 77t F45 T =vt Btk
(Table 3).

= gH1st7] flste
AR BRI o8-8t ATt o, aaA Aol
A U5} frofg Al Bl 8318 31714 o F4d8t
F A5 Table 4= ot o] =

& A= 81152 9AA 37 mdolrt,

2d oA 2R AH(1=-2.65, p=.009) TAHCZ #
oA Sl JIFE HAH, 2EAHE SHE HTF
4%E Adrgstalct. Al 2¢lM 28 A% (1=-2.70, p=.008)%
7)(t=-2.26, p=.025)& SAH L E frofsiAl S JF
& A, 23 A8 7 TEE WY 7%E At

FARGHAIE BT 0.1 oo X5 B s
EA7} gloH, Durbin- WatsonZt-& 1.912 7]&7kel 29
-9 ZAEFAL 0 Box= 4ol 7PHA] R0 B R JAFE Tl
WA} gls AR AdEo] 37 o] Agsirtal sixd
TH(Table 4).
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71225 2 &-gataat Alxa it
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(2003)©] ATol|A] Bl ofrhAle] Heby FUE2] 0. 565g/

cm’e} 22 Avfoln 93 FW=9l 0.957g/cm’ B} vt



Table 2. Differences in Bone Mineral Density (BMD) according to Life Style Factor (N=144)
o ) 5 BMD (T-score)
Characteristics Categories n (%) orMESD  M=%SD
M=£SE torForr P
Age (year) 18~24 20.3%0.10 0.04 601
Family history Yes 40 (27.8) -0.08+0.10 096" 337
No 89 (61.8) -0.23+0.11
Unknown 15 (10.4)
Menarche age (year) 12~17 13.9+1.21 -0.23 .006
Menstrual cycle Regular 85 (59.0) -0.14%0.11 1.05 297
Irregular 59 (41.0) -0.32%0.13
Daily coffee None 32(22.2) 0.03£0.15 1.63 .200
consumption 1~2 cups 51 (35.4) -0.37£0.14
>3 cups 61 (42.4) 0224082
Daily green tea None 48 (33.3) -0.13+0.14 0.57 .564
consumption 1~2 cups 65 (45.2) -0.21£0.13
>3 cups 31 (21.5) -0.37%0.15
Alcohol Yes 33 (22.9) -0.24+0.19 -0.19 854
consumption No 111 (77.1) -0.21£0.09
Smoking Yes 8 (5.0) -0.10+0.31 0.34 734
No 136 (94.4) -0.22+0.09
Exercise 5~20 11.24+2.90 2.25+0.58
Diet 19~36 27.081+3.07 2.46+0.28
Concern of BMD Yes 42 (29.2) -0.24+0.16 -0.16 871
No 102 (70.8) -0.21£0.10
Recognition of Yes 115 (79.9) -0.26%0.09 -1.09 279
BMD screening No 29 (20.1) -0.04£0.21
Efforts to increase Yes 136 (94.4) -0.17%0.08 2.19 .030
BMD'" No 8 (5.0) -0.95+0.27

 Unknown group was excepted from analysis; *Over 5 times per month & over one bottle per consumption; $Mean of means; "When you

noticed BMD deficits, are you going to try on increasing BMD?

Table 3. Relationships among Menarch age, Exercise, Diet,

Body Composition and BMD (N=144)
Variables BMD (g/con’)
r P
Menarche age -22 .009
Exercise 01 962
Diet -.02 800
Height =18 .030
Weight -12 144
Skeletal muscle mass -.10 244
Percent body fat -12 166
BMI -.05 571

BMI=body mass index; BMD=bone mineral density.

Fol e, Lee (2009)7} o]F oAA] AR FFAISH
(Dual energy X-ray absorptiometry: DEXA) 2 Z73} of
tAe] 2 P9 FF FUE 0.44+0.55g/cm’e} -
A3l Oh, Ko, Chu, Lee2} Yoo (2012)2] oAjA &%
W 1.05g/cm’, HEF 45 FUE 0.86g/cm’ B} Sk
 BUEE AARAZT(WHO) Y] 25 71&o 2 ds}
B AFdigAke] 78.5% e Aol ol ot 21.5% =
B3t} Lee (2009) 7ol ot AL 45 9%7F 34
Helomn Lim 5(2008)2] AFor= oftfjae] a5
AR 42 1%7F B34S AR} vlas)] B 2
i dte] &2 A7 vebst, £ ATl
oAy 9] 78.5%7} A2Foletar= st et T-score
7} -0.228A Ao 7 vke e o)L, 21 5%7F SHAT
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Table 4. Predictors for Bone Mineral Density

P
8- s

(N=144)

Collinearity statistics

2
BMD (g/em’) b St ‘ P Tolerance VIF
Model 1 Menarche age -0.02 0.07 -2.65 009 1.00 1.00
Adj. R*= 04, F=6.99, p=.009
Model 2 Menarche age -0.02 0.07 -2.70 .008 1.00 1.00
Height -0.04 0.02 -2.26 025 1.00 1.00

Adj. R*=.07, F=6.17, p=.003

Durbin-Watson=1,91

BMD=bone mineral density.

< Hol AL o8] FURT} AFY AFF 3L
1T ) A o R I EHER Y] F7F 58
gk A Wt B o] Algsittar argEct.

B AT AL AAZ2AAF 71 T 160.35 cm, AT
A 54.14 kg2 =191 9% A3]7]5(The Korean Nutri-
tion Society, 2010)llA] AAgF 19~294] AJQl ojAe] HF
291 217 160.0 cm, #F 56.3 kg¥} Hlasl] HH 7]& 2o
U AlFo] tha e ol gk, et 2 Ao date] Al
A ZAL Azt BiFdS Hole 23 Bolst, gt
o] HF ARFATE B 20,992 AEFI o, AA %
A F AAYEL B 30.23% 2 A Jeh} B A7zt
+ HRke g gt JiIER 489S 79 9l AA
WHE 25~300% H|¥EQ1 FAF0] 36.8%, AAE 30% o]/l
Hgho] gpdate] 50%= 4Zket o)t ol A=
Kim#} Kim (2003)2] I7AF oMz oAy o] F A& o]
Hat 29.1%2 FAFHH AL, AAYE 30% o]/Fe] u]gho]
43 .8%2 Ve ofd A o] 2lA|zA] Batdo] $-uE A
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= What is already known about this topic?

but the results to date have not been consistent.

= What this paper adds?

group that has a high risk towards osteoporosis.

intention toward osteoporosis preventive behavior,

Summary Statement

Life style and body composition have been implicated as factors related to bone mineral density (BMD),

Menarche age and height negatively predicted bone mineral density among college women.
In spite of low bone mineral density, those who did not have any intention to improve their osteoporosis
preventive behaviors have displayed low bone density and this group is most likely to be considered as a

= Implications for practice, education and policy
Health care professionals need to provide young women with programs that are intended to affect their
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