alts

&

Ao} (s

Ol 5! pd 2bie 9 3250393 338 galeo
i) ket (033 = (il Slodd g (S i gl BRI
(YYAS waw!) Y5O = YVY graiuo F (50, lowd (od (50,99

a3l 065 )3 Ol gl @15 9 D sl g (oo elaw LS |

(53236 53328 S laE Lyl S0 csaly (50 SIS0 colipgpmun alas o

Slesd 5 (S psle sl auuad salie 5 5350550 dab (00K o5 ((Sla Oloss 5 oSy olBdad K e

alasyé 50 AAYAO-YVAY i Fodis ) 15 1] heuos (Sodiuws 93 (ganiilSe AL ¢ S wugd Sloyo - Sdlags

e-mail: fhospanah@ endocrine.ac.ir tsliy pcua

s S

FidS 3508 3,050 53 o515 4 (BMD) Ol gl (oS5 crmend 53 D (il g 10 3590 55 (B0 (sladiBly 140dde
33 ez gaallas o 53 BMD 5D sl s Jloit B3| gy« polon sanllins 51 da 5l 355 D sl s
s g ol Olil O g A g LS Cfb S Bolar jeb 4 aS AL U5 YO e g, g 5lee s ‘.Jl..s G4l 0L
59 T g 5 ged Ol gl Jlas 55 5 (505 (SWre e BMD s 51 plaalllas 5,50 Jlu At B Fr i 03 50k
D goliy oo s ((PEmF S5 50 DMLl 5 egdhe .S (5 5051l dual X-ray absorptiometry
LUl pusp p ke Xz 50 pitags sLsdUT 51 a8 s 5B JIT 5 il (edS (PTH) 050,504
Sl Bloy Side 5 OALY e ke laasl s esliul plendaw 5 AL sl sl s BMD D el
865 (N=AY) U¥V/F 5 (N=AY) 1O/ g gams 53 2 YAYEYE/A NGIML ¢ D ool oNile 3 Jle V/FF/A
Sl g sSae LLSLILAPTH LD (sl s a2l WA-Y0 ng/mL 5 Ve ng/mL 51 S o5 5 4 D by = sha
sdd (5w sladle (gu wlal 5 03,8 fdai JLis e piie L g 0 pate g3 (s3I 51 s (r=—+/Y0 <pr/tY)
s 5 g 53 BMD 5D (el bl )l et LNPTH 5 @ndS (BMI) 0% (s0355 sa2les ( Kusly
Gl s 53 & g Hged 358 55 BMI 5 Gu p o gde BMD o pine L sbasJUT 55 .S stalie BMD (5,80 500
oS15 O U D bty (bl ol el ig St sls 0L sSas LIl 35 LNPTH L Ko

Sl LS ansl OB s Of gl

Ol (S cdusl (PTH) (y30,55)h (BMD) il (g0355 o515 D polig 1 gdlS” B 5lg
APIEIYN adle il - AP/Q/YY tdaadlal bl 5o AO/F/NVY ddl@s @il 5o

Sloaiul &SI (a8 4 aa 5 b sl OB 5o pe s
09 aS el malA el G3snal GBalK 5l sl
s slas s S Ho Ladallhs LIle D fualin g il b LS
JD d):.Mt.““JL;A)“c]a"“ﬁMLL.ﬁJ|“—U:\ML513"“?J
o o9 S e 5o T dleals gl 1) S satl 4S5
T e sads aul L) ol S sladalllas
e S5 (lal 5o s sl 5u D (el 5 o 5asS
La g HUSLus ZAVY 5o 7 el Sleyo - Sidlags saac
sad (21X Yo ng/mL 51 S D aslisg o yen pelacs
i Sl 4 Jlaibie 5 Gloa 0L L JSie Gal o
‘)Jd-::-\s B sady {;L%-:‘ GL&L:JU::.A u_é‘,la :)| “.C,u.u‘ u‘d‘)-ﬁ :)‘

douds

2 ol slaclplio s D (usliy goaiSimas (i

osaeS el sad Al S0 3 Gleaiel el Laaa
ee¥losiinl & sale (YLE,5 0 Do Gaelisy wad
o eobs s 2a) sladle s saSee b LKAl
);JM{SOAMJ‘)S‘JJLPH&Q‘DQMBSJJ:&;J&LAS
35S LS 4 ol sud W gk oo (Sl sASl oI5 halS 4
5 0B penad s Sk Gaobk 51D el Bids Ja
355 8 WlSee Glsaiul @ilus lasSle Gl
o dlas Gl Tasl asls (8 Slsatal SIS GhalS



IWAS dideal oF (golod iogd (50000 (gl pamglaslio 9 jayis9s3 322 1G0dza \ldd

s 3 Ghlay Ol Ssesgnl slagSelal
09 e a8 ab sad a5 Gaae sladelidi 5y
wread b snd et salsl Lo ud sise S Al cdla
9 bardinn delse nlar 6o €sad S 58 5 a8 (5l
La (s S gad (sdad .ol 3] Gl law 51 dGelas Y¥ Ll50) 50
O sladss wad sl wsll 5 e slasle o
D Gaellay (S ma YO oy pob 5 Sshula
5 b 3Bl ST i s (PTH) (5,50
S50 150l g sy oSl 5 o skl mliaial
RV

“YO) psw 53 Dol calplie g5Ss 3l
L 5 RIA) (ool 55 gl 330l 255 b (D (el (S 55008
IDS Ltd. =< & Gamma BCTDPD lac.S ;) soldiel
o Jsere AS S glagiy, Ol aladl LK)
aldl wue Al o Lombyl o8y 5 cas s
83 Cpransd eliie ok soliiu) aKasbe)T sla s
s D ueliny clale aBile sladiols o lagiabe)]
D ol plio o luilical cble 4 L lag,Sadlul ol s
coefficient of - CV) olmas cops ad (588500
Omb b sl pws 5o A S8l VA clile 5o (variation
Lo g 5o a S 8L VYV clile Ho sy MY Jolas
09 pSel OF/Y clle Hu g ws e VN Julas dagie
LEVIRIE PPNV SRR LR RYRRVSRR 70 g K| DS FRy v S
sy b PTH (s,Re50) ool J 8 L8 (g80 5050 o
IDS =< & Human iPTH slasS 5l salail L 3 ELISA
RN F A VAR IS E T SVE L RUE v RPN A B BT B
L s RIA (g, b 90 VYY o slhal calsas say (ousSlsn
aladl =S5 les Gamma BETDPD (slacaS 31 suliiu
5 OB YN Lo 50 olealinl ebaial H6ls GISIT as
208 oo Gab sl ol 55 5 Sos8 558 i, b
alasl oLl Merck Chemicals o< & =< L 5 Werner
2l bl GISIT 5 o 5man IS Ghigs b L 5 punalS Lok
oSl slaeS 5l sl b el St (i) b
s (558851l 5 ge 5T Guoly

5 S baoss S5 5 olodiul (S5 i
dual Xeray (hs, o s oleaiel  Jlesn
aSI3 Ghates o5y aliwy 4 5 absorptiometry (DXA)
s (Lunar 7164, GE, Madison,WI) DPXMD | a3l

swlind (i, Gk sws (Bisel Ll S b

S lpaial oS5 Glhee SEha G el staela
llsd el el 5 Lsl o st saalie slag) e 3l
Gt giela 5o Sl GLS o el 5 5l
S YYINL 5 YNIAT Jobae 555 4 o8 (i gauals 5o
OY/¥/ 5 \Y/O/ Jalae wsiys b H5e8 oS (gaal o
0D el g 9 ueS S5l8 Ga 55 L ml st 3518
o2l gladil © s b Sob Ol wndl b
215 5 D ol BLEOHL ahal)y o aBiase gladalllas
2 oeld oo b plsaiil oSI S cuas g 3 D Gaelis
carea gaallbe S Lo o alle sl oS

Lashg,y 9 3lse

Bu gy PSS pabie gaalllas fnl o (s 9550 913!
S soliied b gl al o aid [Ssanl gdaalllas o «
W sdibio GUSLu 5l ghdpd golal (5,80 gad (hs)
sad olAB (e YO/F? sldlhaa (a5e) ol el
BY¥e aadl o) VPO Jold dalllas 050 (slad gad .oy o
9 a8 gdallas curaa 3l Golial H ol 4 aS o Al A
Sy 058 Ol (arls (SLe g sad AT ()5 ad
AT Dl ele & Guid (somm s (e slas GBLIS Gulal
Sl sad (g sladle oose 45 el dlabe cole
pae slasbias ad ol (Sudl o AT Ol ey adid obo
Lol Bome 5l Wus oolie adlas ol 5o il
9 OSsrel @S we Wl ReSEH S (SSHme
5 oM s 4 saie bl gl (G3s,m]
L osase ad) gl pal slo 4w Lo suae slaalsa
e abn gty b Ko wlb o s e )
32 Lo lan (S U pms ol SO gl o)l S
oo Byimn sl 5 JUoal soad 5 sabigns (saS
el sl £ 5s aal 5D bl
093500 @l ol Jlos @ pu 5 w50 18 (sden
5o sl 5 08 (g aaly 4 O gl 5 W8 b
5 b by walas sws il a5 bug
5ol slaesls Ja ol (SelSses oledll



eV Ol sl (S'155 9 D ool 9 (8 o e

U/J@jouw)&/%)

Ol .a alasl (SPSS Inc.Chicago, IILUSA) \Y (2l s
A 438 S Gl o Hls fae o/40 5 1S P

sl

A SSlaa 9 ¥ J8laa b Jla 0AZY o131 s 8000
TYEY 5 0os 6Ll @hls ol (1=8A) 7¥+ as Jla
D Gaelisy oo phoos Ske o Gla 58 (=)-4)
(n=\Y) L5 Z0/Y 50 s YA/YEYY/A ng/mL Jolaw
By So (=9Y) ZYV/F 50 5 Ve ng/mL 51 5SS D aalis g
g (0= V40) s)lee ¥Y/AL 5o Gl by g Y- ng/mL
alyél (n=Y¥) /AA Lo e Yeng/mL 5 5SS D yaalis g
b saaliie (¥/4 pmvL <) awbe aa 51 53V PTH s
IYN 59 5 A /A MPAL Jolae aecal phs Sk
(0=4) o lse ZY/V Lo 5 V+/¥ mg/dL 3 Liw (0=9) o))
(Y Jsaa) s s AN mg/dL ) i<

AN a5 4 o8 Ggie 5 sl (a8 als se
BMD .55 55 S5 5l olj3l (1=5Y) ZYO/Y 5 (n=YV)
sl 5a 5 M=V ZF0/Y [ se8 (a8 (sauals Ho paul
(Y Jsua) i saaline (n=FY) ZYY/Y (58 o8 4 si
Oloaiesl &SI 5 (pliardign slasuiie wlie ¥ Jsun
SoS 5 AR s S (b D el mlac i 1)
OIS s L9 Oledial aSIS Glhee s o Glis wad
o o3 S OB (i 5 s JBS GBS S s
5 s aual PTH £ glacs il (5508 e o538 o5 S
ala Hlas (sula e &gl 858 unpd A 5Bl ST
was e GLEs 1) Laguiie Gy (Shewsea ¥ Joua (Y Jsua)
> s (SInTghe Liow e suls 5 o
o aiial ola A gdal, Glpaial oSIS Ghai
sdls golagne dasl, LPTH L L D opeelisy
S LnPTH b ol saiil o153 olsee Gu (r==+/Y0 p<:/-Y)
(F Jsan) adi saaliie (olo e abasly D aaliy o

08 Se Jelse St 6l b Osaw S, Jae 5o
Els oo gl Hsad (a5 wal oladul oI
ol psense bwile SL Jas ,o LnPTH 5 fus (seu
S o Sty 1 Hsad al Luiloly JS Y- Laaate
slasaiie WS Qo S5 Jae 5o 0B Gie a0 9
08 (Sl 5l sad (s sladle 5 Gu g8 sl
Dol s Guilily TA L 35 Jso ool e il Jso

NP T Y Y PPV PN N N ST T o
e sl o slad b o yulS cualie 5 culb 0 sl
5 o0 VO B Y Julae a8 (slas ygo olsaial oSI S
s de,ys ¥ Y Jolae Hged JlasiKss saaal ol
S esge Sleaiad oSIS rmlio gl slSian 138l
SIS cwlie gl 5 2l caras Jlp (slasaly
4 NHANES M (sasllls slasals 31 5sad JlasiSs
ool s el Goload s o sad suliiul paye olsic
Jubs =¥/0 31 3K g (5 9lews (sWaT Score cnilags Slga
a8 S Ll 5o Gy s Julbae =Y B =Y/0 G 5 5 650l
YRV

S B gy (oS glasals w555 9ss JLoss e sl
205 b S slasols gaan as soliinl (8 5 pracl & 03]
9 4 (IS e Gk Sihe oose o Jlos
om gtlals sl oo o (Sl sl (S slasals
o8 &S glasuls wad (5,18 (VO B YO Sus) S,k
Joan los PTH 5550 5o tad Gl asjs om0
3 s aladl (LoPTH) b a3, Jas Jo b p) s
S ged oA om BLE s sl ad suliind Lajll]
Gols 90 Goenn (Siames cusd 3l S sl
5o S slasuite (Sike delio gl at solii]
S5 el b b Guilisly 56T 51D (aeling 855
sl s S 5 (Deficiency) K&l spueS ol suliinl
Sl S glagliee 4 S 4 D (el s (Insufficiency)
Y- ng/mL 3| ;i< G Ve ng/mL ssbws 5 V- ng/mL
Yo ng/mL 51 5YL 5 el slaglnee wad 3L
Tsad 358 b

3 S slas s 5a Hleaiil &SI 53 )l 3ae 3550 0 (sl
soliioul suie win (ad a5 alb] 51 Hged 5o S
Gl y sailie Olgie 4 olsaiul oS3 Gl o o € ak
2 pSulS) G sous sl (Jla) G slauiie
che (Jla) (Sl 31 sad g sladle (s
PTH (gaal a8 (Gl gmns 59 pShe) g panaS
D faalis g (oS 05580 (o e el 5 (53 59 J o sSy)
S Lo JBhe slasaiie plgie 4 (Gl le o a S50)
SPSS (o Lol i3l 5o Lasals stan 5bT wiad 5

i- Precision error



1WAS widuol oF (golas ‘/,{.; o082 gl padeilio 9 jiy19)3 322 (galan YEA

(0 Jsan) wlas 23 358 el 0 5l g Ho WS 0 o St 1) sl
Sb Jae 59 D Gaelin g (oo pla sad (alk sladae

o2 9990 Sl 0 YY) gl as] 5 g (eabsasdd g (Salls gl Oladidio -\ Jgua

ougane  YOVO SHla s alold  dilie lase 3,k (paSilie Jaddie
esae olad B

FoA- OY-#Y oV DALY (Jlas) Cron
V=YY -y A A/¥ £ FIA (Jlw) Sdls e
foo\y- FoopV 4 FA/F £ AT/ (poS6lS) O 05
19/0-¥¥/0 YE-YY/¥ Ya/y Ya/5 £ ¥/4 (ooste 53 SHLS) Gus 808 sl
lrardi s olad die

\-\£F VAT /A A3 YA/Y £ Y¥/Q (ng/mL) D el g oS 5 008 YO
SN=Y A VIV-Y /¥ Y/¥ Y/4 £ \/A (PmOI/L) wsh 5,51, &y 05 58
VIY-\\/0 AIA=A/A a/¥ AF /A (mg/dL) a eu ascal
V-5 Y/A-Y/A \7A% YI¥E Y (mg/dL) a e s
FY-¥\Y AYV-YAO \PA WY Y- (IU/L) 5Glas o7
VF-FV/4 VA/Y=Y¥/0 YAIY YV/\ + AJXY (IU/L) o) saiea) cealoaial 56l il
£/a-V4/0 \Y/E-Ya/F YV/Y YV/A £AV/A TMON/L) L15ul el sy sy oS 530
ALY (gfem’) ol ol saieal JS oSI 5

< JAF E Y (gfem’) &1, o)) sl oo S oI5

AARYAN (g/em’) SIS 553 o) saiead oS0 53

\YE N (g/em?) (L2-L4) (s oS slas o o saical oS1 53

i alad) LB AYY o T s alasl 58Ty et

JLS.LZTA*AS‘_;blAjd:\éiA‘*\AS‘5|J|J“:a:\._\ba‘gﬁdeo|3ﬁa~|ﬁS|J§3‘£ﬁL}@&‘5&‘,:\5:\.4‘544.«5@4—\' Jaua

O 998 Siils 05 Y0 ju D Gasling

(ng/mL) D gaalisg cuss g yu3a YO

R
AR
YRR
RYY.
N.S

N.S
N.S
N.S
N.S
N.S

T2 b
(n=140)
Y/0£\ /0

A/Fx+ /A
/0¥ /54
VAY Y
YEIAAID

YA/NEVAY
VS EXVANY
/NEVANS
NAAETIAR
AVEAEVAYA

<Y B 8add g gaas gl yla Vo< lsil o gaas (sl yla

(n=92) (n=13)
AT ¥/YEY/A (PmOI/L) w5551,k 50,58
/¥ Y AV AT (ML) a ses asealS

YiY£ /8 AT TR (mg/dL) a yeu yicud
\FY2VE yyvaort (IU/L) 36l oISIT
YO/0=A/¥ YY/0£V/A Olsaienl alais] 56l I

(IU/L)

Ya/¥+\A/4 VV/Y£V/A (nmOl/L) (s yay oS 550

AN SJAVE- AV (gem’) o1, ol saiead JS o<1 5

A /\Y Az /NP (g/em’) ol olsadel S oS153

CIVYEL/NY “IVA£-/\V (g/em’) SIS 555 o) saiend oS0 53
YEARTAY YR ZTIAN (gem?®) (s S (slas g o) s3ieul oI 3

(L2-L4)

il 5 5ae Jolie 5o 5T 0 sae Tt ands 5 BdA 0 g€ ls 5o ST 0 S T tpands Jlie Hu Bidd S



Y54

G\},’;u\\.f\jgl)w\qg@ﬂdaa J/J@jd%dz\m’-)&)j:}/)

S0y 3 Oy 33l S (0l O 93uad (3958 o (oot (5 gkl 51 3 g (S gkl 59 0 33l g1 5 393 -F S g

S

39 sl s 9l b

(T score < -Y/0) (Y/6 <T score <-V) (T score > -\)

(V/-) YV (FY/V) N -V (¥O/7) Y\ (/) ol o saiesl S
V£ (#/0) (YO/4) AA (OV/F) VEY (£) &l o saiesl S
#Y(YO/Y) (FY/0)\ - ¥ (¥Y/Y) VA () (L2-L4) (5,8 (slas ygo

9380 6 by (5 YO 43 Ol gadeul sl 3 g (abaanddigas (Al Lo puidie G (g iy (Sesan lacu b ¥ Jgua
=

X - -

K 2 9, 3 4 2

iy Ul 1 91 1 ‘1‘ - 3;; 3‘ ‘3:

-3 % 9 3 > 13 3 s o

53 fi 3 = 9 T 43 3 > a

. = 2 3 39 . EO > 3

%S D s : 3 ")_ 3 B D g

Q9 ~ x‘]’ . ) \ .3) ._ Re) p xa; q’x 3

5 - = oD kX : 9 - 4 g

. 4 2 3 3 ED T

‘4]) ’:]\ e} = > (‘L a

Y hel

AN AL I Y S | (AT /7 MY L UYL S WRY A DRy FS SRS LSS P Y L W

WAL ARV AR | PR L ¢ SR S L VAR (5 SR TRT Y IS SR IS Y P A L gees sels

Y =0 /.Y VN Y SN R Y ISV I S L 7 --- oA /.Y =S 55T
D (el

B N B N N Y S Ny Y S Y- Y 2. Y 25 WY A - RTA L RS O Y L W PR IR PV

Y . NN Y — /Y — /A AL § L £ SR ¢ - <N NN — /¥ —]eY NP

AN AN /Y /-0 SN =Y =Y - ey R Y B R A Y AT SBlaws o7

= A =NV X = YA Y S NE T S AY YY1/ FAT-EEEERVEL SEERVAR 5Bl oI
PR
Ol saia!

= IYF YA =YY AN Y Ay Y B ARV V- RSV I SRRV L {2 S 539

Dol ol s 5

AN YA DY L SRRV ) A Y R Y B N P R A7, Sy SR PR N 2V (7 Sl e

JEAR L CJAYE L JAAR B Oy | Sy | 7 Ny Y-y B N L Y A YA S SRV ¢ 2N A PEG N PR

SIVYE AP CARE S VEE LYY Y [eY =AY =[SV = feY YR oy Olodial oS1 3
ol oa s

- [PVE GAEE O GAYE X E YA =YY [ X =Y [N =[S YVE —oYe Ol il oSI 55
S

CEVE L GIVYE EAY — AY Y o [sA AN e N =Y YY Y RPECWR IR

S slas e

(L2-L4)

P<0.05 *



IWAS dideal oF (golod iogd (50000 (gl pamglaslio 9 jayis9s3 322 1G0dza YV,

3090 Al ) YFO 53 BliAe ol g ()l s3ual a1 35 (ol juo 3557 8 8153 0 ki i o (g S 5 sLagss -0 Jgan

o

P Osau Sy soud o fuilicad glacu s SEMT ok o gu 5 lacu o Lo juisie
oo JS Olsaiul oS 53

<o/ — /Y¥0 A — /a0 (Jlss) Cys
<[y S ITAA oY YA (Kgm?) as ges 55 salas
Y ./ 0F AR —fe (Jlw) (Rl oy mae
-0 -]y TR\ —]eF (mg/dL) avls
-/¥0 —+/-av /Y —/eYY (pmOl/L) s 55515k (55058
-joy —/-50 [0 =)0 (ng/mL) D gaeliy g (oS 55008 YO
R2 = -/\A

Ol 038 Glsaial oSl 3

< /ey — YV oo —. i F (Jls) (s
<)ooy —. Y5y AR RRY. (Kg/m?) us suss s wlas
LBy . ¥A AR —fe (Jlw) Rl oy mae
- /YY —+/-AA Sy =]\ (mg/dL) avls
o[y —\¥V Y —o/e¥Y (pmOl/L) w5550k 598
<[44 AR ofese0 SRIARE (ng/mL) D (paaliyy (S 55008 YO
R2= /Y-

S0l 555 Ol pdiel oS1 5

<ofeey — /YY) o — ] ¥ (Jls) (s
<o feey Iyer /Y R (Kgm?) s 8055 s wlas
- JoY A oY STARN (o) (Sl oo o
< /VO —/\¥ [\Y —/eeY (mg/dL) arulS
SIYY¥ —+/-a4 Y —+/-Y- (PMOI/L) w5551k 50058
-/0Y Y ¥ —feee¥ (ng/mL) D gpaalis s (oS 55008 YO
R2 = +/Y\

S slas s ol sl oS 5

(L2-L4)

J¥¥ —./.ay ey N ¢ (Jls) (s
<feey <IYYA oo YA (Kg/m’) o 8955 saalas
S L —</\OA NN { —fe ¥ (Jles) (Sl Loy mae
JYY —/-V¥ [N —/\Y (mg/dL) asul
./a¥ —/-+0 <] XY AR (PmOI/L) ush 55515 & 0558
-/VO -/-¥0 ofeee¥ —f+e0¥ (ng/mL) D gaalis s (oS 55008 YO
R2=-/-A

* SEM: Standard error of mean



A Ol sl (o515 9D ponlis 5 (8 o e

U/J@jouw)&/jb/)

55 OKen 5 punl b5 € (K5 sealllas o
plad) Glea L5aS YO 5l St gandly 05 VOFY
gl 09 5 B el 5 L D pelhy B ws
Ol s oede s osgde Ve ng/ml Gl S ey
5 PTH oyl (s 8 LS ,) (goaaie gladalllas
GBI 1) Lsad (oS sual pagad € Glpaiul oSI 3
LS, asay pae akle 50 Lo aallls 5o ™ mles S
o leaiad &SI Oloae 5 D el (oo o O
JES, S Gleaial 5 e ghabie lsie o 558 (0 S
o) st saaliie o) 533l aSI3 s LnPTH gy die Ll )|
Oloaial 55 PTH SJpblS 58 wie wlge el
sy Gl whe i e siena gladallle anly JSi5, <
cha Oass YL aliie gladallhe Graas 7 i
T ool s cua (S1€a b olles 5a 1, PTH
Lie Lo gaalllae b cya aa 50 (5 50 sladallls
Oleaind SIS s Dogpeliy s o bLS,I lass
Al VO-4+ 55 FFe s, saly stallhe o T atiius
Slodinl aSI G blo,) @adld Al el 0 )
saalie PTH 5 25(0H)Vit D mhac 5 ;a8 Jlas S0
oalas Slsaiel slaSobe (s anlllas (aan 5o 4aoSHads
P PRRUVON P RN PRS00 PN DS B I WP ]
oo Vol spas pusSae LS, el el GlA3L
Sble cdla F--VY 55 YAY o, Gl S sealllas
Jobee D el oo gl oSSl b iy s
Olsaial aSIF LD el g fus (LS 1Y /VEA/Y ng/mL
salllae Hoamd (i,IR Alatat sla Sl (inan
oS il 5o Jlo VEBhea YU 53 A 555 Oles s oK
peogle wials YU DGl 5 palS el s Sk
O olsaial oSI5 Al olse s LoPTH gy Lis)
Sl ads saalie bl ol saial KI5 5 D el
Gl guanio sladaa o5 Wl g3 oo 398 sladalllas slaaisls
O3l ilesgs e LLI LI W e 4S adallle A Lo .asl
5388 57D gl 31 il Ladiie £ gl 5o LU

Yoy - AYAY

Br] &3:\%‘&& Sresload uﬁ)‘}g Sf}\’ﬁ\’fcu.u‘ J‘J.é‘

J\’.Aé QJ; avle ‘;AAB uA‘J.:JJ .]al..ﬁ‘)‘ &5‘ JJ‘JA UAJ'}
0 7 e G slasy S Lo S T8 saal
iaren ladallas ool 5 oS slasd cual siae, oLl

\VEAY

‘ala_“ u‘..\.IAJLa.u 64_:[; BE ‘::\:\.a (o J‘Js‘ BEIR) A50 g9

&an

?.‘Lu (sut;l ol oo (saren - Gﬂalo iallas u;" BX)
D Gaelis oo g b b 0o 5ol gls
sad aladl spuiienia glandBl 5o ¥V ng/mL Jolas
@>Iss o8 Gleaiud &SI Gl 5 D el (e (SbLS))
SLOPTH &l3ee o e b)) Lol s sualine Cilias
Al s 5 9ad G S als ol satil oIS

K g_’q;é; JJL,A Lm‘ﬂ (SJ)L_M slica s Jﬂ‘}‘ :)‘
L olsaia) oSIS GEalS 5 D gaeliy Al e usueS
C'_\.u.n‘ ﬁé; )‘)3 4%\,: o450 QA—AA d‘)é‘ B bjﬂ}
Gk SN D ppaliys GRAS 4 LBl arnad 5 551k s
oSS ualS Lo SlS e olsaiel iles Gl
Sk o) fmal wal 18 JKS, S saal Slsatl
olals b blbee 50 ardS e pha aS
oo lale S wli Gl o oleatal sl il e
skl , PTH LD (sl oy relans ilids (sladalllas
cha 0 30 sl gaallhe o T el Gals o
35k sualiie ie sabasl, LNPTH 5D Cpuolis s oo yen
il s ga s gaub aa 51 YL PTH w8 ZVA o 8ok
S 3l ol penadshline ol 4 as b
for i LS| wie Leallhe Ule D paliyy g5
T s o) gaiel aSI5 5D Gaelis  elace

Olse dlas Y020 05 \YA (555 » “ul€ saalllas Lo
sl 5 b Gu S (S slas e Lo Glsaial oSI 3
9D Oaeliny ooy s b (pauilins LS, (5 5018555 O
Jelse 5 Jiiuwe bl ol .cadls PTH b o sSae b,
9 W s geu s sl (e aiile (glealiS (gade
o9 a8 53 5550l 3 suldiil 5 liale cole cuas
5o Al FOVF sadl 05 V00 s, suisle gaallas
che 5 508 slae e () saial oS5 (s aaliins L)l
Po gV O 5o aalllae Gaaa Huad OIS D Gaeli
s Oleaial oI5 L oS (slas e s dle Jlu
LLsl 5o (Ward) wols &lie 5 SIS 58 a8 a8
OO YY- o v}nJJ‘ 64.:JL'=:.A o9 Al saalin ‘meila.‘m

ik GEIS SBIS 555 g a8 Gu S ol sadl



IWAS dideal oF (golod iogd (50000 (gl pamglaslio 9 jayis9s3 322 1G0dza YVY

Jalse sy cuatl 5l caSh il o) S
ol s (28 LS, ol 5o 4S5 S0 sanis

9 O rbie o esdle wallle (pl slacassaas
A58 anlll (A sl gl G oS sl
(ol a8 500l o Ladipad SIS slaad a2 sule)
SIS S5 5u D el 5 paedS cdliso Glae oS pae
o paelS cilos Sl Wi 58l oo o0
a8 gaallae JS 51 o 5 (Sew 058 (pad 50 D el
Sobe 9 L (inaa adlipe usians 5o O
oSS, a5l 3 gan 5 A 5o lsaia @l s
ool anile uala (1A 955 50 (ol 5o 8 ke a5 S 5l
o Gl O s S O LS sl slagia gy
s solii) pliasd s slassiie ol s PTH D Gaolis g
ale @ Wl 53 oo a8 5o o Lasuate ol 51 Sy S s o
Gials o BB ol Gl 5 s sbgle s
Hlaial slablas) (Ass ssay ol Gk ool 5 5 wab
Wil go dalge JSia L1,

slas s S 55 oo Ml LSyl 53480 s sl
s 5 Syl Sidu olaxd U dalllas by ouid 00 yals
olusd polaial laSole pla phu 5 805l
09 Olsiee Sy U Wlaai b o g o dam 53 Ol gl
0 Oapd 5 D Gaelny Somly pobes o SGeasnal il
ol alasl 1y I yo (sa Sl UTASS 5 aipiiond 31

Ml sall 4 gaudl HU) Ho awoa LIS G sules 5o
an 50 D feling oo s (g Olie b s gt sl
g 5 LnPTH o (o sSas LLSasa s L oYY ng/mL
2SI L LPTH gusSae LLS)) (inas 5 D (el
655 PTH ¢y L3 383 5550 <€ 30 55 olau
gl O fBee Sl dae LS, el JISS, S o) sail
saalie Alide alg Glsaiwl oSIs 5 D el

JJ.:Z-U_A.:

References

1. Parfitt AM, Gallagher JC, Heaney RP, Johnston CC,
Neer R, Whedon GD. Vitamin D and bone health in the
elderly. Am J Clin Nutr 1982; 30: 1014-31.

2. Lips P. Vitamin D deficiency and secondary
hyperparathyroidism in the elderly: consequences for
bone loss and fractures and therapeutic implications.
Endocrine Review 2001; 22: 477-501.

29D el 5wl milse Sike ol Tl
6 aal JIK,sh Wi e po diline gladallas
D ool o paslS J8Lso pobs (o5 SYL w0
el so Mals K5aS 1, S usee b, SlS e
Olsaial oplite LS55 4 e b Olpaiel Alias ol
D Gaolisy wpliie polaw 5o o€ JISI5 5 JKS, 58
0 L Sopk o wasee plas 1 (Fslite slebls )l
OIS Oleaial oS5 L bLS,I D gaelins Somby gl
alllas S ol 5o Lo stalllae “s g g Ll dae [ ed
cha Lol 700 oS dle el 4 o) suo e
Gl oo ad Al wiials Yy ng/mbL 51 AS D opeling
dallls 5 ey Lasise Lagg e b ol s4an dalllas
o8 b b saadllas gladsl dani o wud pola
o oo puma @ da g by sad S5 gladallbe s4ie)
wld e Sole ol LI s usse sad K3 Jelse
el S 51 ofasal Gas Salle Gus Solsa
Oxeliss 950eS waad 95l se LS ol 4 paad g Shrea
Sl 5 oo bl whe € pladallhs b 4uslis 5o D
il Lo gdallloe Lo sud sualie Lls,) ol Saa g
eling by gl o sk aladl slalll dalllas cpl o
5 S il ol 8 Hu ainaa 5 (Ve ng/mb 3 3S) D
Sasd wiag LU ssay pae wie 50 Jlw P YL
b ol o s ladisa slual LEAlS sl e
il bLS,T pae ol slata 53 51 (S 0l 5 0
O3S L3 LnPTH s sdle suds alsb sladas o
o955 salad alad (5 S (geud GALE (gla uite o 5ad
Jiews (23 500 (Sl Bl sad (s p sladl 5 (w0
ool oS el S5 B il o) sa3el SIS g Sty Lo
Qoosad S 5 S olE il seal o ladas

i L Oloaiod oS5 clmil 1Y 5 /A LS w5

3. Khosla S, Atkinson EJ, Melton LJ 3rd, Riggs BL.
Effects of age and estrogen status on serum parathyroid
hormone levels and biochemical markers of bone
turnover in women: a population-based study. J Clin
Endocrinol Metab 1997; 82: 1522-7.

4. Villarreal DT, R Civitelli, A chines and Avioli.
Subclinical vitamin D deficiency in postmenopausal
women with low vertebral bone mass. J Clin Endocrinol
Metab 1991;72: 628-634



YVY Ol (515 5D sl g (oo o DL s ol o5 2575

10.

11.

12.

13.

14.

15.

16.

17.

Khaw KT, Sneyd MJ, Compston J. Bone density.
Parathyroid hormone and 25-hydroxyvitamin D
Concentrations in middle aged women. BMJ 1992; 305:
273-77.

Martinez ME, del Campo MT, Sanchez-cabezudo MJ,
Garcia JA, Sanchez Calvin MT, Torrijos A, et.al.
Relations between calcified serum levels and bone
mineral density in postmenopausal women with low
bone density. Calcif Tissue Int 1994, 55: 253-6.

Ooms ME, Lips P, Roos JC, van der Vijgh WJ, Popp-
Snijders C, Bezemer PD, et.al. Vitamin D status and sex
hormone binding globulin: determinants of bone
turnover and bone mineral density in elderly women. J
Bone Miner Res 1995; 10: 1177-84.

Collins D, Jassani C, Fogelman I, suaminathan R.
Vitamin D and bone mineral density. Osteoporos Int
1998; 8: 110-4.

Melin AL, Wilske J, Ringertz H, Saaf M. Vitamin D
status, parathyroid function and femoral bone density in
an elderly Swedish population living at home. Aging
(Milano) 1999; 11: 200-7.

Sahota O, Masud T, San P, Hosking DJ. Vitamin D
insufficiency increases bone turnover markers and
enhances bone loss at the hip in patients with established
vertebral osteoporosis. Clin Endocrinol (Oxf) 1999; 51:
217-21.

Fradinger EE, Zanchetta JR. Vitamin D and bone
mineral density in ambulatory women living in Buenos
Aires, Argentina. Osteoporos Int 2001; 12: 24-7.
Mezquita-Raya P, Munoz-Torres M, Luna JD, Luna V.
Lepez-Rodriquez F, Torres-Vale E, Escobar-Jimenez F.
Relation between vitamin D insufficiency, bone density,
and bone metabolism in healthy postmenopausal
women. J Bone Miner Res 2001; 16: 1408-15.

Lips P, Duong T, Oleksik A, Black D, Cummings S, Cox
D, Nickelsen T. A global study of vitamin D status and
parathyroid function in postmenopausal women with
osteoporosis: baseline data from the ‘multiple outcomes
of raloxifene evaluation clinical trial. J Clin Endocrinol
Metab 2001; 86: 1212-21.

Tsai KS, Wahner HW, Offord. KP, Melton LJ 3rd,
Kumar R, Riggs BL. Effect of aging on vitamin D stores
and bone density in women. Calcif Tissue Int 1987; 40:
241-3.

Sowers MR, Wallace RB, Hollis' BW, Lemke JH.
Parameters related to 25-OH-D levels in a population-
based study of women. Am J Clin Nutr 1986; 43: 621-8.
Chapuy MC, Preziosi P;; Maamer M, Arnaud S, Galan P,
Hercberg S, et.al Prevalence of vitamin D insufficiency
in an adult normal population. Osteoporos Int 1997;
7:439-43.

Tsai KS, Hsu SH, Cheng JP, Yang RS. Vitamin D stores
of urban women in Taipei: effect on bone density and
bone turnover, and seasonal variation. Bone 1997; 20:
371-4.

18. Kudlacek S, Schneider B, Peterlik M, Leb G, Klaushofer
K, Weber K, et al. Austrian Study Group on Normative
Values of Bone Metabolism. Assessment of vitamin D
and calcium status in healthy adult Austrians. Eur J Clin
Invest 2003; 33: 323-31.

19. Sigurdsson G, Franzson L, Steingrimsdottir L,
Sigvaldason H. The association between parathyroid
hormone, vitamin D and bone mineral density in 70-
year-old Icelandic women. Osteoporos Int 2000; 11:
1031-5.

20. Hashemipour S, Larijani B, Adibi H, Javadi E, Sedaghat
M, Pajouhi M, et al. Vitamin D deficiency and causative
factors in the population of Tehran. BMC Public Health
2004 25; 4: 38.

sle 2l e i saly Geds Ounsd sde V)

O s OUSL 51 8 K 50 D Guall g wgaeS L siual

Ya) olabia F S50 X Jla AYVA (S 5o Ghasss
YorG

22. Larijani B, Bekheirnia MR, Soltani A, Khalili-Far A,
Adibi H, Jalili RB: Bone mineral density is related to
blood pressure in men. Am J Hum Biol 2004 ; 16: 168-
71

23. " Larijani B. An overview of osteoporosis in Iran. First
international osteoporosis seminar in Iran. Tehran, Iran
2004

24. Malabanan A, Veronikis IE, Holick MF. Redefining
vitamin D insufficiency. Lancet 1998; 351: 805-6.

25." Lips P, van Ginkel FC, Jongen MJ, Rubertus F, van der
Vijgh WJ, Netelenbos JC. Determinants of vitamin D
status in patients with hip fracture and in elderly control
subjects. Am J Clin Nutr 1987; 46: 1005-10

26. Lips P, Netelenbos JC, Jongen MJ, van Ginkel FC,
Althuis AL, van Schaik CL, et.al. Histomorphometric
profile and vitamin D status in patients with femoral
neck fracture. Metab Bone Dis Relat Res 1982; 4: 85-93.

27. Johnston CC, Norton J, Khairi MR, Kernek C, Edouard
C, Arlot M, et al. Heterogeneity of fracture syndromes in
postmenopausal women. J Clin Endocrinol Metab 1985;
61:551-6

28. Benhamou CL, Tourliere D, Gauvain JB, Picaper G,
Audran M, Jallet P. Calciotropic hormones in elderly
people with and without hip fracture. Osteoporos Int
1995; 5: 103-7.

29. Compston JE, Silver AC, Croucher PI, Brown RC,
Woodhead JS. Elevated serum intact parathyroid
hormone levels in elderly patients with hip fracture. Clin
Endocrinol 1989; 31: 667-72.

30. Meunier PJ, Chapuy MC, Arlot ME, Delmas PD,
Duboeuf F. Can we stop bone loss and prevent hip
fractures in the elderly? Osteoporos Int 1994; 4 Suppl 1:
71-6.



Vol 9 No.4 March 2008 Iranian Journal of Endocrinology & Metabolism | 466

Original Article

The Association between Vitamin D and Bone Mineral Density
in Postmenopausal Women

Hosseinpanah F, Rambod M, Ghafari HR; Azizi F.
Obesity Research Center , Research Institute for Endocrine Sciences, Shahid Beheshti University, M.C.
e-mail:fhospanah@ endocrine.ac.ir

Abstract

Introduction: There are inconsistent data regarding the role of vitamin-D in determining bone
mineral density (BMD) especially in less severe vitamin-D deficiency. The aim of this study was to
investigate the possible association between 25(0OH)D and BMD in healthy free-living
postmenopausal women in a population-based study. Materials and Methods: We enrolled 245
postmenopausal women, aged between 40 to 80 years, randomly selected from the Tehran Lipid
and Glucose Study. Measurements of BMD were taken at the lumbar spine and upper femur by dual
X-ray absorptiometry; additional to demographic and anthropometric data, serum 25(OH)D, PTH,
calcium, phosphorus and alkaline phosphatase were measured according to the currently used
laboratory methods. Bivariate and multivariate analyses were used to explore the association
between 25(OH)D, BMD and other clinical and biochemical variables. Results: Mean age and
duration of menopause were 587 and 9.4%6.8 years, respectively; 25(OH)D (29.3%24.9 ng/ml) was
<10 ng/ml and 11-20 ng/ml in 5:2% (n=13) and 37.6% (n=92) of women, respectively; 25(OH)D
correlated inversely with LnPTH (r=-0.25, p<0.01). However no association was found between
25(0H)D level and BMD at any of the skeletal scanning sites in bivariate analysis or multiple linear
regression analyses, after/adjusting for age, years since menopause, body mass index (BMI),
calcium and LnPTH. In the multivariate analyses, BMD correlated inversely with LnPTH, in addition
to age and BMI (R2=20%, p=0.03) only in femoral neck, but not at any other sites. Conclusion: This
study showed no association between 25(0OH)D and BMD in postmenopausal women.
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