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The Study on the Factors which are Related to Bone
Mineral Density of Male

Park Min-ho, Song Beom-yong and Yook Tae-han

Department of Acupuncture & Moxibustion, College of Oriental Medicine, Woosuk University

Objectives : Osteoporosis is the most common metabolic disease of the bone, and is one of the most
important major public health problems world wide. It is more occurred in female than male, but as the
osteoporosis of men is increasing, therefore bone fractures of men are increasing. So we investigated the
factors which are related to Bone Mineral Density(BMD) of male for prevention of osteoporosis.

Methods : We measured the Bone Mineral Density(BMD) of lumbar spine(L;-Ls) and femoral neck in
5198 male, using dual energy X-ray absorptionmetry(DEXA; DPX-alpha). And then we analysed the 8
factors - age group, bone mass index(BMI), amount of smoking, drinking, exercise, and fast blood sugar,
gastric disease, thyroid disease - which are related to BMD of male.

Results :

1. In age group according to < Hwangjaenaekvong - Somun, ¥FwPREE - FRT», T-score was the
highest at 17—24(=/\i%) years group and decreased rapidly after 57—64(/\/\i%) years group in both
lumbar spine(L;-Ly) and femoral neck. Therefore we concluded that T-score of male in lumbar
spine(l.s-L4) and femoral neck change according to age group in < Hwangjaenaekyong - Somun, #+%W
R - HRI>.

2. In BMI(body mass index), T-score of lumbar spine(L;-Ls) and femoral neck were the highest in
obese group than non-obese group. In comparison of age group according to BMI, T-score of lumbar
spine(Lz-Ly) was significant difference in 17—72 years group and T-score of femoral neck was in 25—
72 years group.

3. In exercise, T-score of lumbar spine(L;-Ls) and femoral neck was increasing as exercising more.

In comparison of age group according to exercise, Both T-score of lumbar spine and femoral neck were
significant difference in 25—72 vyears old.
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H
4. T-score of lumbar spine(L;-Ls) was the highest in men who have taken exercise daily, and
T-score of femoral neck was the highest in men who have taken exercise 1—3 times for a week.
Conclusions : The age group in < Hwangjaenackyong « Somun, #FFPE - ZRI> is related to BMD
of men. And risk factors - BMI, exercise - are related to BMD of men. Therefore we expect that this
study will help for prevention of osteoporosis of men.
Key words : Osteoporosis, BMD, Bone mineral density, T-score.
.4 & 7t grhE 2HdA Hey #e dasd,
Sy Fdnd A ATEL HAY IF
9] A& FAoZ o]FolA fi1, T A E
TH3ZS MY £ A 2ABY B 2 obA7N BUEZ UE JRA FRAA o
Ao f¥o] & 24A Adolt) AH Fret Bd FolA w7t gloy, AR HddA Ud AHES
o JE BUEFOZ AF AL B2 L A B ooz A¥d FTUE W3 43y A, &
F7h AL Mok @ BBl ofn] ATFANE o WA SHY *J%P&ﬁle AP na9 9% A9
28 5 olr] Bl A Az OEHT Y. & dyez 29T UEE 24¢ 25 % 23
deloln detshe EUBEA 2@ 2RAA o 9@ 9TEV U %OIE}S’
yﬁ% ERAK 3 B A8HQ Ak Qe Ao A 57 BUES 93, A9, 4, A%, I

2 oY Hes YATH EHAL - B>
‘BINE, BRE BREE, - £ XBB, ),
Bz, vaes ANEER" ‘LR BRE
EEER, - bt ke KHIRE, RX28, tET
B, WUEMETh e Bl Bz 94 23
& BAZE QoA A o] Frhgtel wheh Frgol it
BEiol X mdoz Wata, Higol dak BN =
oz WA ItyF A Frkidetn 2d3F
o] ¥71E oty

FEET 04047 Skt B T2H
3o G433 F7 ANEFE o]FH 1 o]F Fe
j88e2 U=t RAHGE dae 3B-454,

]

)-,

b}

BAE 0-6A ol FRHoz 2FF iz
To] AAHT] AFERE 50M olFde =&
&5y} WA e 53 dAqME 2 £571 dA
H& 2o A% w2 f9du Basn ol
gt 4ol ¢ 2rhEE Wy gl dAol )
d 7] o 259 B AT #Alo] Y

O v
B ¢y 205 94 20B3d v 1 38
Aol s 7rakE o

gt a8y HE 3y T F
tAte] zol7h BEAL HA FHEFY AP ER
=o} Ao w}a} HAo] Zolx 1 Qe AAolt}h E3
FAY AL EEF fFHEY "l 34y wx

92

AAFA 5, 94 AZAA-1 F
72U ddd g9e FFAHYYT B}
At

olo] Azt=

1999 149 24458 2007d 29 27
A ARADE BERoz MGty R4y

Lia

Jl'

< ULE AREEANY AF P4 5189S HEL
2 FUE AR P4 o3 FE d¥d 99 2%
2 99, viE, $5% 3| B8 2AES HF

sho] 2UE WAL ol Bal MITLHE @
#1% A3E Ao} o)l sk o]t

1. o

1999 1¥€ 249%¥ 20073 2€9 27472 AZA
9L Ezxoz SAMYdly Haudges Ugds
APEEAD AF 3 51988 (FHTEE 403



B FUEs A 299 oig 47

10484)<€ Wdez stgltt

2. g

1) T2 =(Bone mineral density: BMD)
&4

FUET olFNUA X-ray FEUE ZA7](Dual

energy X-ray absorptionmetry; DEXA)S U<l
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(2) A2 FA4(Body mass index: BMI)
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o AAH z2AE AT T Y AHREA)
Inbody 2.0(Body Composition Analyzer Inbody 2.0,
Biospace Co. Ltd, Korea)& AMg3te] AZZR|4
(Body mass index : BMI, calculated by weight/
height”E T3+401°.
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P AH(5198%8)S 44.03+10484), Ha HZ= T-
score(T-score of Lp-Ly, 4892%)= -061+1.33, o
E 7% T-score(T-score of femoral neck, 4,765%)
© -046%1.16, 37 AZFA5(Body mass index,
51259) = 24.42+4.97ke/m A THTable 1).

Table 1. General Characteristics

No Standard deviation
Agelyrs) 5,198 44.03+1048
LT 4,892 -0.61+1.33
NT 4,765 -0.46+1.16

BMI(kg/m’) 5125

LT : T-score of lumbar(L;-Ly).
NT : T-score of femoral neck. BMI : Body mass index.

2. AF IO wE LTl HHL

1) A& 3ol W& T-score 24

(1) 33 T-score(LT)
B TR 9% AT wE 3

P
7
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score® KB 17-24A(=AgE)To] -0.09+1330.2
H)| T-scoreE Holl 2 F2E A&FHoz ZA
He Zez2 doled, 57-64A(AAK)TRE 33
g T-score ZAE B JtHTable 2).

Table 2. T-score of Lumbar(lo—Ls) According to
Age Group

¥

Group(yrs) No LT Duncan grouping’

9-16 7 -1.89+0.70 E
17-24 3B -009+133 A
26-32 587 -032¢118 A B
3—40 1291 -046+121 A B
41-48 1327 -062¢t132 A B C
49—-5 93 069141 A B C D
5764 542 -091+1.40 B CD
65—72 132 -1.30x1.55 D E
73— 18 -1.21+1.88 C D

Values are number or meantstandard deviation, t ;
P-value<0.0001, ¥ ; Means with the same letters are not
significantly different at =005 level by Duncan's
Grouping, LT : T-score of lumbar(L;-Ly).

(2) HEZAE T-score(NT)

FFAE T8 o3 d#Ted wE dEHE
T-scoreE B, 17-24A (= 55T 061t1.372
t T-scoreE Bolx, 1 F2E &M o0 HAAHE
Ao 2 Bo|ed, A3 T-scored} PIRI7IA R 57644
UBTREH 4% T-score Z4E EATHTable
3).

Table 3. T-score of Femoral Neck According to
Age Group

Group(yrs) No NT' Duncan grouping*

9—-16 6 -0.32+0.39 B C

17-24 36 061x137 A

25—-32 574 012+116 A B

33—40 1256 -0.23+1.08 B C

41-48 1296 -0451.09 C

49—-56 924 -0.69+1.09 C D
57—-64 528 -1.05+1.03 D
65—72 128 -1.68+0.89 E
73— 17 -1.7441.14 E

Values are number or meanzstandard deviation, ¥ ;
P-value<0.0001, ¥ ; Means with the same letters are not
significantly different at a=005 level by Duncan'’s
Grouping, NT : T-score of femoral neck.
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2) AAZgA ol E T-score 4

(1) 33 T-score(LT)

A2 &R (Body mass index, BMDel W& 3
T-score E4A%}E B9 BMI>30kg/m'v°] 010+
1392 Hd T-score® HH I, BMI 25—2%g/m'T
-0.32£1.29, BMI 20—24kg/m' -0.74+1.28, BMI<20
ke/m'T -152+1.169) o2 YERstHTable 4).

Table 4. T-score of Lumbar(Lz-Ls) According to
BMI

BMi(kg/m’)  No LT gg‘iﬁ;
<20 208 -152¢1.16 D
20-24 2613 -074%128 C
%B-29 1777 -0.32¢129 B
>30 146 010£139 A

Values are number or meantstandard deviation, T ;
P-value<0.0001, ¥ ; Means with the same letters are
not significantly different at a=0.05 level by Duncan’s
Grouping, LT : T-score of lumbar(L;-L4), BMI : Body
mass index.

o449 ARE HFNAE TEA wt &
2 5o AAFA g i FHF T-scored 418
AR 17-24NCENRTHEH G—724ANBR)T7H
o THFNA BARCE F& 2o]E B, 17-72
Al Atolell A AAFA TR FEG HT AR} F7)
o Wat 3 T-score® F71ete A2 eyt
(Table 5).
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(2) NEHF T-score(NT)

AA G ol w2 B AE T-score BAZHRE
B9 BMI>30kg/m'v¢] 0.2121.032.2 H| T-score
g 343, BMI 25—2%kg/m'T -0.21+1.11, BMI 20—
24kg/md —059+1.13, BMI<20kg/m' -1.22+1.129
T2 2 YETHTable 6).
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BT 670 oA BAHOE FoF Aolg B
o, 5724 ApelolA AFFAFE FEF v A
=7t /b3l wel diEAE T-scorek F7kshe A
2.2 Jehytti(Table 7).
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Table 5. T-score of Lumbar(l>—L.4) According to BMI and Age Group

Age BMI No LT Duncan Age BMI No LT Duncan —, e
grouping grouping
<20 6 -1.82+074 A <20 33 -2.10+0.11 D
MV-24 1 -230:000 A 0-24 498 -0.95+129 C .
9-16 05738 |49—56 0.0001
%-29 0 0 %-29 380 -0.32¢135 B
>30 0 0 >30 27 033t178 A
<20 4-150:091 B <20 43 -182+1.17 c
0D-24 20 -026t139 A B 0.0154" 0-24 287 -112¢131 B .
17-24 : 57—64 0.0001
%B—29 9 058074 A %B-20 190 -041:143 A
>30 2 140014 A >30 12 -03041.06 A
<20 53 -1.03088 C <0 23 2204116 A
0-24 350 -036t117 B . 0-24 74 -130£172 A .
%—32 0.0001° {6572 0.0036
%-29 154 -011¢1.17 B %B-29 4 -073107 A
>30 23 044128 A >30 1 010:000 A
<20 79 -112<1.14 C < 62624112 B
0-24 710 -0561.13 B . 2024 7 024196 A
38—40 0.0001" [73— 0.0675
B—29 445 -025:127 A B %-29 4 -078+196 A
>30 49 -004:122 A >30 0 0
<20 51 -156£1.08 C
MV-24 666 -076:1.30 B .
41—-48 0.0001
%B-29 561 -038:126 A B
>30 32 -007:145 A

LT : T-score of lumbar(Lz-Ls)/ BMI : Body mass index, * : P<0.01, #* : P<0.05.

Table 6. T-score of Femoral Neck According to
BMI
BMI(kg/m’) No NT'  Duncan grouping’
<20 294 -1224112 D
20—24 2543 -059+113 C
25-29 1735 -021111 B
>30 140 021£103 A

Values are number or meantstandard deviation, T ;
P-value <0.0001, ¥ ; Means with the same letters are not
significantly different at =005 level by Duncan’s
Grouping, NT @ T-score of femoral neck, BMI : Body
mass mdex.

3) &5l ©& T-score ¥4

(1) 83 T-score(LT)
FE% g HF T-score FAAHAE 2y )

ggria 93 F(Exercise 1)o] -035:1.3620.2
o} T-score® B3, 459 1-38 sttu S
T(Exercise M) -043t130, 71 dokn $H3
(Exercise 1) -0.66x1.31, A& <tdiviu g
(Exercise IV) -091£1.319] &2.2 YetHTable ).
ol4el ARE FF/ Uk TE wek 7 A
2 o] 35 WE HF T-scored BME 2
7 265-2AEAFETE 66— 2N 7] 9
674zl md $Edn $E3 Z(Exercise 1)9]
) T-score, 43 ek 3 F(Exercise V)
o] A T-scoreZ YEREI, #AHEA 2 25-72
A Abolo ] &F o WE H3F T-score 2ol7t &
AR g fo Ao YERETHTable 9).

rolt

UV

(2) HE3F
TE B He

T-score(NT)
HNE AR T-score #4238 BY,
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Table 7. T-score of Femoral Neck According to BMI and Age Group
Age BMI No LT Duncan . el Age BMI No LT Duncan o, & e
grouping grouping
<20 5 -0.34+043 A <20 32 -1.65%1.20 D
20—24 1 -0.20£0.00 A 20—24 484 -0.88+1.00 C .
9—-16 0.7800 149—56 0.0001
25—29 0 0 25—29 366 -0.43+1.08 B
=30 0 0 =30 27 0.17£1.10 A
<20 4 -0.45+157 <20 45 -1.64+1.46 B
20—24 21 050+145 A B 20—24 280 -1.21+091 B .
17—-24 0.1980 |57—64 0.0001
25—29 9 1.11+0.74 25—29 184 -0.72+098 A
>30 2 155+163 A >30 12 -065+0.74 A
<20 51 -0.70£0.88 <20 23 -2.24+0.83 B
20—-24 342 011+1.12 A . 20—24 72 -171+087 A B N
25—-32 0.0001" |65—72 0.0002
—29 153 0394120 A 25—29 32 -123:074 A B
>30 21 047+1.05 A =30 1 -060+0.00 A
<20 80 -0.96+0.91 D <20 5 -2261038 A
20—24 686 -0.33+1.04 C . 20—24 7 -1491165 A
33—40 0.0001" | 73— 0.5500
25—29 437 0.00£1.09 25—29 4 -1781064 A
>30 46 034090 A >30 0 0
<20 49 -1.08+0.83 C
20-24 650 -0.67£1.09 B .
41 —48 0.0001
25—29 550 -0.18+103 A
>30 31 013x1.06 A
NT : T-score of femoral neck/ BMI : Body mass index, * : P<0.0l.

Table 8. T-score of Lumbar(Ls-Ls) According to
Exercise

Group No LT Dun?an*
grouping
Exercise 1 693 -03b:136 A
Exercise O 1282 -043+t1.30 A
Exercise I~ 149 -0.66+1.31 B
Exercise IV 85 -091+1.31 C

Values are number or mean * standard deviation, T ;
P-value <0.0001, ¥ ; Means with the same letters are not
significantly different at a=005 level by Duncan’s
Grouping, LT : T-score of lumbar(1,-Ls), Exercise 1 :
Men who exercise daily, Exercise II : Men who exercise
1—3 times for a week, Exercise Ml : Men who exercise
sometimes, Exercise IV : No exercise.
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23 T-scored] Ao @] dF L 1-33] @t
1 ¢938 F(Exercise I)o] -026+1.1322 Hdf T-
score® BAx, WYty $He FH(Exercise 1)
-039£1.30, 7V Iga $HI (Exercise 1D
-047£1.12, A dgpn e F(Exercise IV)
-0.79£1.108] 2.2 YelgtiTable 10).

ojael ABE BT/ TR met 74 A%
2 o], $5%0) 02 gAY T-scored 4
3 Ay 25-32A(WWAR)TFE 66— 2L T
7HA1 8} 67) A AF erstttn SHE T(Exercise
V)ol &R T-scoreZ YERtT, #AHEA 23 25—
724) Atolol A &5 aol W& thEHF T-score o]
7t BAACE fog AR YERGTHTable 11).
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Table 9. T-score of Lumbar(Lo-L4) According to Exercise and Age Group
Age BMI No LT Duncan p, o elage  BMIL No LT D% piine
grouping grouping
Exercise 1 1 -1.80+0.00 A Exercise I 1838 -0.28+138 A
Exercise I 3 -150+044 A — Exercise I 264 -056+1.37 B .
9 xerc?se 02116 49 Xerc%se 00001
16 Exercise I 1 -140+000 A 5% Exercise I 355 -0.86+1.39 C
Exercise V2 275064 A Exercise IV 122 -1.02+1.46 C
Exercise 1 6 -012+18 A Exercise I 144 -0.78+142 A
— Exercise I 10 032t125 A — Exercise I 99 -075+141 A -
17 XercTse 07072 57 xerc%se 0.0240
24 Exercise I 13 -025+109 A 64 Exercise I 177 -089+141 A
Exercise V6 -040t157 A Exercise IV 98 -1.28%1.35 B
Exercise 1 41 -004+112 A Exercise 1 24 -042+149 A
— Exercise I 131 -0.08+1.1 - ise II 15 -1.31£152 B
2% xerc?se 08+1.10 A 0.0044" 65 Exerc%se 0.00%6"
32 Exercise I 203 -036+122 A B 72  Exercise I 45 -108t159 A B
Exercise IV 115 -057+1.16 B Exercise V41 -1.86+1.34 B
Exercise T 105 001£1.13 A Exercise 1 4 -128+328 A
— Exercise I 338 -0.30+1.1 ise 1 3 027145 A
33 xerc?se 0+1.18 B 00001 | 73— Exerc%se 08212
40 Exercise I 541 -0.50+1.22 B Exercise T 2 -210+¢1.84 A
Exercise IV 287 -0.74+1.19 C Exercise IV 6 -145+1.74 A
Exercise 1 180 -0.33+£128 A
41— Exercise O 419 -045+1.34 A .
. 0.0001
48 Exercise M 522 -0.75+1.28 B
Exercise IV 188 -0.91+1.29 B
LT : T-score of lumbar(Lz-Ly), * : P<0.01, =+ : P<0.05.
Table 10. T-score of Femoral Neck According to Exercise
Group No NT' Duncan grouping’ Group No NT' Duncan grouping’
Exercise 1 677 -0.39x1.30 B Exercise I 1899 -047+1.12 B
Exercise I 1245 026113 A Exercise IV &41 -0.79+1.10 C

Values are number or meantstandard deviation, ¥ ;
significantly different at a=0.05 level by Duncan’s Grouping, NT : T-score of femoral neck, Exercise I : Men who

exercise daily, Exercise II : Men who exercise 1—3 times for a week, Exercise Il : Men who exercise sometimes,
Exercise IV : No exercise.

P-value<0.0001, ¥; Means with the same letters are not

Table 11. T-score of Femoral Neck According to Exercise and Age Group

Age BMI No LT Duncan ve|Age  BMI  No LT  PWOA p e
grouping groupmg
Exercise 1 1 -1.00£0.00 A Exercise 1 186 -0.38+1.24 A
_ Exerc?se o 3-017£031 A 03498 49— Exerc%se o 250 -058t1.05 A 0.0001"
16 Exercise II 1 -0.201000 A 5%  Exercise I 344 -0.84+1.03 B
Exercise V1 -020+000 A Exercise IV 120 -0.89£1.04 B
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]
Exercise I 6 072¢t169 A B Exercise I 141 -096+1.17 A
17— Exercise O 11 1.22+162 A 0.1081 57— Exercise I 94 -1.01+094 A 0.0108"
24 Exercise I 13 054:0.87 A Exercise I 172 -0.95+1.03 A
Exercise IV 6 -047+0.96 B Exercise IV = 97 -1.3620.93 B
Exercise 1 40 047+115 A Exercise 1 25 -1544078 A
%H— Exerc%se O 126 047+118 A 0.0001° 65— Exercise I 15 -1.46+0.62 00121"
32 Exercise M 288 0.12+1.13 B Exercise M 42 -1.44+0.95
Exercise IV 113 -0.35+1.03 C Exercise IV 39 -2.0620.93 B
Exercise 1 101 021+148 A Exercise 1 4 -193:090 A
33— Exercise I 330 -0.01+1.00 B 00001 73— Exercise I 3 080250 A 05207
40 Exercise I 525 -0.25+1.01 C ' Exercise I 1-160£000 A
Exercise IV 280 -0.59+1.04 D Exercise IV 6 -2.15+044 A
Exercise I 173 -030+1.06 A
41— Exercise 11 413 -0.31:£1.08 A .
0.0001

48  Exercise II 513 -0.56+1.09 B
Exercise IV 179 -0.68+1.08 B

NT : T-score of femoral neck, * ; P<0.01, ** ; P<0.05.
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