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Analysis of Bone Mineral Density and Incidence of Osteopenea in
Type II Diabetic Patient's

Se-Won Yoon, PT, PhD; Jung-Sub Sin, RT', MPH; Hyun-Kee Lee, PT, PhD?

Department of Physical Therapy, Jin Ju International University; 'Department of Radiology, Dong Guk University
Medical Center; “Department of Rehabilitation, Kyung Pook National University Hospital

Purpose: This study aims to suggest clinical basis of physical therapy to skeletal system complication in
type [ diabetic patients through a variety of analysis methods. Methods: 75 subjects(type II diabetic
patients; age from 40 to 80) of this study were participated in BMD(Bone Mineral Density} and Dual
energy X-ray absorptiometry, blood test to their skeletal system. Results: Incidence of osteopenea was higher
than normal group as women(91.2%) and men(53.5%) in diabetes group. However, women were showed no
significantly difference in comparison group. Above age 60(in diabetes group; men and women) showed to
highly incidence of osteopenea as well as significantly difference in osteopenea( peripheral neuropathy). As a
result of analyzing blood through presence and absence of osteopenea in diabetes group, men were showed
significantly difference in DPD/creatinine ratio and women were showed significantly difference in Alkaline
phosphatase, Corrected Calcium. Conclusion: This study shows that decreased BMD and increased
osteopenea through type II diabetes. Women were particularly lower BMD and higher incidence of
osteopenea than men and men influence of type II diabetes on change of BMD was greater than women.

(J Kor Soc Phys Ther 2006;18(4):11-17)

Key Words : Type II diabetes, Osteopenea, BMD

| Ao 2 al, et al, 1988). B=Wl A% 2T I
5 AN EE A 1% F=Ut A 29 B

Fuge 2 oAl 9¥e Fo Fgaz =9 VIS B4 w2 gles 23 3 34
(osteopenia)©] v} FT}HF Z (osteoporosis)S -Fr LA (Olmos et al, 1994). 2y} Al 2% B A B

7in), 2A9 JPAHL 2L F NG 7 Ao Hasd F AFo| i AL
H 9o (Sosa et al, 1996). 53] oA+

H4e AQAANE Ao FeiA Urhloder et T

ZRaFod SUFS 3 - G &l Al
=EH5Y: 20061 59 029 13 %h‘i o] HlEdgd= ‘;%Zl“& AAFele] wEle =
FRAFLY: 2006 79 09¢ .
A=l 2006 79 182 & Ao7 B3 HJH(Suzuki et al, 2000; Ivers
TAAA: GA4, ptyoon2000@hanmail.net et al,, 2001).
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FUEFS JAdske WY F oA Ak
¥4 AlS%(dual energy X-ray absorptiometry ;
DEXA)o] & 9= &4 glo] vl$ ZFgstn 3
D3l #FFGA|Zro] Folx & UEE Hrsted
F8&3lthSabo et al., 199). 3 T LA5L =
A7l A8 AAANE F 23 HAE AYEA
oy, e Ygolu &£¥E <l83td H AFHo
2 Bt & 5 e AsE ARE o8, E A
2(bore tumover)S UERAE A3EHY AR
(alkaline phosphatase, osteocalcin, deoxypyridinoline,
creatinine, phosphorus)&< & A48 We &
OEF9 €5 ® A5 B30 g€ol ol&H1 ok
= ¥4 A3EA B EZ= alkaline phosphatase,

T EANESY 2dx 4

Garnero et al., 1996).

U= A ARe I WUt
225 834, F I AAe 2F3 F 53R
A9 FelE FAE F deH, ¥HHH A%E
< A ABHE Tgte 540 U
(Chailurkit et al., 2001; Johnsen et al., 1988)
=l A FHA Y IHFTS EYA&Y
FHAA BAAA F TEE F2AA M=
S A% 24, dR=zF &4 59 9%
z¥Ysta, #E 3 FHEAY HPE 71EA
O ol3H ZjE KL F 7l HE

Wy T8 Wd 2ol € &£ A9
(Tuominen et al., 1999; Aring et al., 2005).

o

2 mlo ! Jﬁ

osteocalcin, deoxypyridinoline, creatinine, phosphorus
Tl o880t & A& F collagen THo.2 ©HE
AE 544 dd

e Sold vudz =32

oh2HA s‘q% LA AA S48t gle A
8 gxy #xE gdoz IUx ¥ A5y
& %?‘5}04 TH2F BNz s} a4 ©E

N

e Mo
Y
N

Bk F B4 AEY ZAtd die =20 H A EA4E golrua @

o, ¥ J{FF9 A8gH AEE  urine

deoxypyridinoline®] ©]-&#t}. Il od Lubey
deoxypyridinoline2 St A| X 3t )

collagen®] €3] HWA fel=He AR F FF

T B9se ARRY Az 9A g 1 GTOEA

(Delmas et al., 1990; Uebelhart et al, 1990). &

Aty Asistd ARxe FETHEL 2ITH I 2 A7 49 e84 E -1 759S dde
A BHiEE iad F&59 24 A SEd 2 s}%lt}(ﬁ 1). & A3 I8y Ao i
E 273 HREES A= Aoz Fdol} A 2 A7 EH3 ) diste &2 A
AWM S3E 4 A} (Borderie et al, 1998; H3E ¥ F FYE Ak
E 1. AT HAXe YU SN,
Men (n=43) Women (n=32)
Physical
Age(years)+ 58.93(5.78) 60.87(11.04)
Hight(cm)+ 166.66(5.10) 152.50(5.90)
Weight(kg)+ 69.05(8.83) 57.84(7.48)
Clinical
Duration(years)+ 9.09(5.58) 6.00(3.78)
Retinopathy* 5(11.6) 9(28.1)
Nephropathy* 10(23.3) 3(9.4)
Neuropathy* 24(55.8) 17(53.1)
Hypertension* 23(53.5) 16(50)

+All value are showed mean(+SD).
*All value are showed number(%).
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1) 4% 23

ZYxZ4¢e DEXA(Hologic inc, QDR-1000,
USA)Z #493l%th DEXATE EZ3E A ¢lA
WAl =22 35 mR o3lE ¥FE FH X-A9
&% fAEI, EA] wig AR AL
3o ZGA|te] ol FEEE Frieked #
£3ltHSabo et al, 199). FEUE FAA
T-Scoret W] A E ZA3}H, Z-Scorec A%
d MmE W IEE =R AAE FATH

Z233}7] Aol WAL 2HA FEE A
AL BRI AS T 1FE S3A7 ol F 3
Attt &3 A 33 SAAAE A3 2
HE A3 oY BEO]?& A B3AG Bx
A2 37 ZMI FASL JAHAFE=E A
o HEFE A 3 SAAANE A A
IR A}%f‘s}cﬁ gog F& AAdN AY Y
on, 838 24 A HgE Fnlz &3 vz
& AAZ 3 ol RHNE FojA tiEI}
A Fo] HA s aFATE FIAR
=3

AN

2) 954 =3

g 235 93t A WREH FHE & F
2 9ARE 10A79 A AW APt
AR F ¥R BH FHIE AAPE ke
et ¥4 AEQQ ¥A alkaline phosphatase
£t AFEA7] EPS(Abbot, USA)E ©]&3t5len,
B4 osteocalcing bloodoX £218 E%& o83t
immunoradioassay kitg! ELSA-OsteoZ FA3}
T(AC, FRANCE), Z &4 A%2 deoxypyridinolin(DPD)
£ 449X monoclonal anti-deoxypyridinoling
o]€3% enzyme immunoassay®HoE S35
THMETRA. USA).

3. XI5 24
PE EAE 95 9=48 SPSS 100 TEIOYS

2 24 SRon, i) 9nd 547 94

32 X283 A A18W A4E 20063 8Y

A BAL paired t HFE FHAT dHFAY o
uhE, 44H B4 wEg IFaFe Nx

£ chisquare AF2o2 BAsgoH, 245, &
Aets ZAHFESo A2 mann -whitney AF
& o)gsich BATRE FAFEL 0052 F3
Ak

Q3x EA & BMD score Hli oA o4

2 2 Fui 3U9Fe FHIFoz /AT QI

Bt B BHFol 7]'7‘]-1- AA G A

Bth f A yeld Zolrb AN H(p<.01),

2HEE 71 B4t ABEEE HAA @
.‘i?&ﬁ}(p< 05)

&b o fr

$o Watel Z7HE Aol &

2. ELazE d4dlx

FaZ PANEE FA0A 2B3H(E35%), 94
o] 26%(81.2%)2.2 o] B EA udePTtHd

3. 2LLF 7 Fol WE

k)

YT H@

ERAFE F - T4 0E LT HndA - Y
T scores FAAZ 3RV} -1.87+.75, -2.26+0.92,
F7AaZo] ofd Ay} -55+.66, 0.27+0.800.F
3 zto]lE YENATHp<.01). Z score
= Z A7}t -0.94+0.88, -1.06+0.88, =7+
AZo] old A7} 0.38+0.76, 1.19+0.852 9
g z}olE JFEPHATHp<O0L)}(ZHE 2, 3).

-
i

4. BLLE 7 - 20| 02 HYERY

BRa% f- 9o e FARYoz WHe

DPD/creatinine ratiod]A] F#4&%FE 712 &A7}
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24 9 29« A2¥ Fx@ae] FHAT LANES FUE X

5.20+1.13,

Fa3e A e

=
4431192 598 2olE& JeER)ATHp<.05). o
A& alkaline phosphatase?lX E#A%FE 713

A7}

BAT} 76371743, EREFE 7HAA Fe B2

7} 526745572 Ho& Aolsl AL (p<.0l),
cotrected caldumelME 33358:128329} 186.25+142.092
F g ztolE ERAATHP<.05)(E 3).

E 2 EizExtel A SMo HE =Lk (g/ cm)
Clinical characteristics (n=75)
Duration(years) ~9 10~
Men (n=43) -1.22(1.07) -1.30(.68)
Women (n=32) -1.87(1.21) -1.50(1.81)
Eye Retinopathy Non-retinopathy
Men (n=43) -1.14(.60) (n=5) -1.27(92) (n=38)
Women (n=32) -2.81(.88) (n=9) -1.39(.99)" (n=23)
Kidney Nephropathy Non-nephropathy
Men (n=43) -1.34(.83) (n=10) -1.23(.91) (n=33)

Women (n=32)
Peripheral nerve
Men (n=43)

Women (n=32)
Blood pressure

Men (n=43)

Women (n=32)

-2.48(1.86) (n=3)
Neuropathy
-1.20(1.03) (n=24)
-2.28(1.23) (n=17)
Hypertension
-1.19(.71) (n=23)
-1.91(1.47) (n=16)

-1.71(1.30) (n=29)
Non-neuropathy
-1.33(.68) (n=19)
-1.23(1.38)" (n=15)
Normal
-1.33(1.07) (n=20)
-1.66(1.23) (n=16)

All value are showed mean(tSD).
p<.05 :"p<.01
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glem?®

[Z score
WT score

Osteopenea Non-osteopenea

ag 2 WA Yigixle ZHAS §- R0 ©E ZYE H@ “p<0]

37 score
BT score

-5 ——— —

Osteopenea Non-osteopenea

2| 3, oA ShpslRle| BUAZS § - 5o wE 2UT H|W p<Of

E 3 Qugae ZULS §- 20 ©E HAUEHN

Men (n=43) Women (n=32)

Osteopenea Non-osteopenea Osteopenea Non-osteopenea
ALP (U/L) 77.85(18 45) 72.50(18.45) 76.37(6.43) 52.67(5.72)
Ca (mg/dL) 9.38(.30) 9.33(.20) 9.31(.22) 9.32(.20)
Pi (mg/dL) 3.25(.39) 3.27(43) 3.66(21) 3.53(.24)
Corrected Ca 355 45107500 236.06(132.06) 333.58(128.32) 186.25(142.09)°
(mmol/ mol)
DPD/C .
oM/ mM) 5.20(1.13) 443(1.19) 6.69(2.47) 6.09(2.07)
DPD (nM) 65.81(33.63) 58.16(48.07) 107.55(102.84) 119.87(96.49)

All value are showed mean(SD). 'p<.05 :"p<01
ALP: Alkaline phosphatase, Ca: Calcium, Pi: Posphorus, C. Ca: Corrected calcium,
DPD/C: DPD/ Creatinine ratio, DPD: Deoxypyridinolin
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v. 1 #

29 S0 Al 28 PRI FUHEEA 2
tAtel F Ao Uik A7 "ayol A =
ojum gley olF7A] FYdM= old w3t
AFE deoly, d=dAe] A T
HZo g o 2 #e Z2aldx F9HA
I Qe AFoltt. wEtA o] AFdME A 2
Pn BAES AR IRAZ PN
F4x ¢ 898y 545 £43AT 92

EA F AT 980 o Ao, &
HZzog AAWMFE, 1ndSte] AT Ut
Knowler 5(1990)2 #HowF, A3WEF R A%
HZe ¥ste nAIBRES F *173
02 FRo AYPsd dede 39t 7}%
Ron &3 FyF B T @ﬂ%‘lz}i
AHEE 4 oz g B8 ARWESe 94
9 & IHFT AR
@A glel 01%717101 0 AE
%6}04 gds Feo 7
Alt}l st

IUAS SAEL 34%
71z dARE, $HS
53 "l #EAo] —;*z—% Aoz 4HA Yot
(Kayath et al,1998). o] dFolA F#AFT LA
Nee 34 535%, 94 812%2 W% EA Y
Ehgtth a3y 9utd, 44 544 iE 27
2% BT Xole Y ARYFI P

A
Z:

£

W3S A3 R FEAN {3
o} Kayath 5(1998)] ZAFst HlZ3HT. &
Z F-Fo B Sdx vudA ¢y =
2% @xe HAFO] obd A EF #FA%
l%::— Vel Ath Kayath 5(1998)9] 20~30t)
=8xE ddog 3 THRAEFT AR o
EH FUE7} ERaFO) e T

o]2 YA FHAF f- Fo ©E Y
FHoz JdAdMe & F59 #¥EE ¥E
DPD/creatinine ratio 50| & zolg BH
HZAX 3o
B EHEA FEEHe A2 T FF

nﬂw&fiﬁn“

_>#

=, deoxypyridinoline2

collagen©®]

TR FEE 4

9] AxE ¥HA YHDelmas et al, 1990;
Uebelhart et al., 1990). 3 A & FAd7 #A
H =9 alkaline phosphatase$} corrected
calciumo] A 2 3ol HAEH, ole F
9 284 Al fyEe 212 ARES AA
e A3t A AR E Borderie 5(1998)9] Hilo}t
LIPS A=

Hays 5(1999)& 1&de] ZAgd 23N 3
A% Az FL ¥FE HS FH AT A
=85S ?4.014” olFE Aed Y&EF R

go A%E ¢FF4E nedgon, dsd
delEd BAES A3 FAAY SEe A
£ A54L AL RS FAAA A

Wggdxd 7159 43t 2 X2 tAE A
ANA AP 2GS AqPen n¥ges GHAA
ELFo) A AF2RES AZYa G
by GuadAE FHAF E od BE F
Hzo) i3t B8 Z2aPe] daie] AA
Z7bE o7t gled, Kelly(1998)e H A7 <34
ANA FAALTO] FURY "X G i
AYATES meta-analysis T ZFo]A I3
297 Qbn Buslgom, Braith 5(1996)%
ANENY Aol TLEE FAAN=Y
EFFolgt k. xIF AFEII e F£35A
B 3dx o H4ES FH(Orwoll et al,
1989), 3EAYNA 12570 #5L5& NG F
Z7% 2 turnover’} #213HA W HATE B
7} A tH(Hart et al,,2001). whetA] A 28 B=§2}
of g F714Q 2% 7t 2 olF FANAY
AAAF7] 9% GF3 B E FA7E AL
2 A Eol ¢ AT A2 YHATh

V.2 &

o] dFdAME A 28 F=E AE FU 4
Iz 759 gges IUse PRy 24
£ AAFE e e AES I A F
AN GAAA 535%, AN 812%=
FAd Hsle QAo wANIEr o Eghow,
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