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PTH: Parathyroid hormone, BUN: blood urea nitrogen, AST: asPartate aminotransferase, ALT: alanine aminotransferase

Male Female Male Female

m
H
=z
F4
—
H
z
g
1
&
z
Z
I
08 BUF 4 Sy

: 120 I 1363 I | 185
| | I I o e —————————— I Jves
777777 Yes ol Yes pp— Yes
l 59 204 108 1
[} 10 20 30 40 0 10 20 30 40 0 10 20 30 40 50 0 10 20 30 40 50
percent percent
CZ_”.Noma [EEEEE Osteopenia ‘ Lumbar ‘ "~ " "1 MNormal | Osteoprosis ‘
Male Female Male Female
mTTTT [ [ o
[ e | } 26 : loz } 1
1 | [ i ] ED NO o
- No | No -— Ne | '
17 I1 2414 [u I
P
r i %
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I ] E
| | | | .' : i I
! | 1
i 1189 1 12718 ! :254 777777777777777 ves 3
————— ! Yes Yes me—— Yes
] 10 20 30 0 10 20 30 ] 10 20 30 40 50 o 10 20 30 40 50
percent percent
[CZ271Nomal [ENEEN Osteopenia | Femoral [CZ271 Normal  NENEEE Osteoprosis |

NZVYD TN Jlo = 6 ko Lo e g1 b lom G55 B3 4 (Stly 5 i S5 &y ooV Ly Lo 55 Slsiin] w515 Comdg 1) logel

MEVWYOITIA Jlo 5o gl baw egr sl jlon (g0 VBLy llo jo (cusiinl 5 59 msiinl goud ¢ Sloseiwl o515 liae 0 ¥ oo

ovie (Cl: fAIDY-£5/FY) ClLy-no-ysoy) CLYUM-Y N ) 505 slo oy
YAXY AN

FAIAD (CL: £-/VA-OVIOY) Cl:ary-1#1-%) CLYYEY-AYION) 508 j
FAIN - FYIVY

el oals ,155 slass (0o ,0) b puSileat JLredl ol & g0y aosls

VPoY 592 3 o ity 0 loud (G g (o 0590 O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

OlKe® 9 (50,5 Crum -

VY)Y TP o~y Lo Lo o g0 5l Loy oYU Loy 5 (sl o s5isl) oo b il o515 b s po Lalse ¥ Jgor

035l (oS 5,900
oS9nilpe
OmelaS'g 30

@A) A sl 5a

< [AA
120
YIA?
Yoo
Y/-A
Y-y
YIYF
YINE
\IVE
VAN

<IYE-VYY)
Cl: < I¥YA-Y]-0)
Cl: < /Ff-Y/-0)
(1 HRVRA AR 7MY D)
CL:- 2=V Y/YY)
Cl:+/2Y-VF12Y)
(ClVNVA-Y/PD)
Cl:V/-f-F/2+)
Cl: - IYY-2If%)
Cl: < Ivo-f/\+)
(CI: +/72-¥/YY)

<obs

2ad b lawgie (o8 Cgu,

G j9 00w

28 b gt (g5 Cge

(ng/mby. .-

YL o 8

O3S

LETRVY

Jbo 52 5k b ey Gl jlony (oo VBLo Glilor 50 (il 9 95l) (rmle ot Slgminl o515 L Jad o 00 oS Jalge : ¥ Jgar

< IV¥
IY+=\IAY)
<IY&
IYN-YIAY)
e
IF0-Y\A)
AVARS
(Cl-/AA-AYIYA)
YIYY
IAY-AY10)
Y/a0
<[Fe=VOI)

Y/AY
AN -VINE)
MAIN
NN-0/4Y)
VIAY
Cl:- 17V -01vY)

ClI:-

ClI:-

ClI:-

ClI:-

ClI:

C

€

AN
CLIYA-Y-Y)
Shldd
CL:I¥V-YAD)
QhYe
Cl:-1£Y-Y\#)
Yo
Cl:+/a-=\Y/69%)
YNg
Cl- M -AYIYR)
Y/A-
CIL:+167-VYIAY)

Y/AY
(Cl:V/-2-YIYY)
AR
(Cl:+/23-¥/90)

V/AA
Cl:+/1#V-0/A+)

VPoY 592 3 o ity 0 loud (G g (o 0590

(N=1Y)ITAA

<Iv¥

Cl+ /¥ YY)

<IYO

Cl:+/-¥-\/59)

/£

Cl:- /N --YIfY)

Y-

Clze /Y --F0/A+)

Y/64

Cl 10V )

AIYY

Cl - NA-YZ-IYY)

¥4

Cl+/YY-Y-/0M)

YY/#

(Cl:+/7--YS/AY)

\IYE (=)

(g/dl

03l (S gy

oS53l ,80

OmeleSg 80

YA 25 mslS e

b

228 b bwgie (o8 g,

SS9y

208 U gt (605 Cges)

ng/mhy- ..

YL i 8

O3 (9ot (Sloyd = (Sl ©lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

\lias \/EA
(Cl:-/#2-YIAQ) Cl:-/70-/¥F)
\/EY AVIAIA
Cl: 17V -FI¥Y) (Cl:+10A-F\Y)

253le oVl Gy 3 fpsinal o517 ials

Viay 0972920
Cl:-IYA-Y/AY)
YNY 18 59,00

ClIYE-ANYE)

W,qulﬁom$m6uOR:\ Jse

OF BLF 4 (Sly 5 iz o bl 00l haws gla OR Y o

Sdsd ol 9 S 060 eling « g2 5 oodS oS Bran (53 Ba)F A (Sialy (i (o bl poad Jaws sla OR ¥ Jse

3 OleFl Glgslon b by sloysSisiny, 5l ol
S 5,8 o)lil Jelse 5 b 4 Glgies VB ol ylows
ol 55 Jelge oigsessm NS (K355 Jolge ol
Sl izl g G anlp Gl el SnlS e
5 Folsr Ohlem yo pletenl ilen Vb god aiilie
dol 135 o0 oays e3 JUiil &y afunly canVB b 5 o
sl lon wbioe 3t 095 JESI L pliges S5 &
S50092 SgeeS LS & 5l (oS 5 e VB ol
HLS 5 peie ool (V) el S w6 lens aSL suxe
e ogbiee GBS iz len 4 e ol b e
( gzl o s )len o Flgendyl5 4 lgie ol 2)le
Syl oyal @ds 13 (e3gamme Cud b oy 0,5 o)Ll L g g0uS
I exSslr caz onl Glayeds b plges loys 1Y
ol o axdlas (VA) sl p3¥ 0501 b i b o po o lse
OEALS G as o msb et sl 15T il 45 ol
ol g Hashemieh .col S as)o Y8 o 5l oSy 00
VU Ohlen (Gugtinl 5 Sopetial el (owyp oz
OF By a4 aaly e g Glow YY) (95 5,5 4 sy
Jopeieml gt sl iy aahte asllas (e AY)
4>l 50 Glow YV 51 jlews YIYF [0) jopaiin] 09 750/0
samlive sl TVAIY ol iy 45 595 ZFY/A 5 7))
O dialy e ol (0 s petiul (Wog Jleg TAMY g ul
e a5 G A aly Ghlem 4 S (055 B)F
SYsb anlu YL s ol ools LS iz e g Saoll
Ll bpjgeiadl s ole 3 5Ysb Jolsd 5 Ogebadl s 5
5 Atmakusuma (YV-) oil jypefiwl b cowiius

SIS e el B b alaie (glaslllas ), San

\F.¥ )5-1)@ ‘J'.& a)l».& u..if. 9 ™ 0)9°

5 Gepeiwl g shsiiul a5 ol lis Lol adlas

@l rp b il gld eVl 4 M plles
Jarint Sy Sl ot adlan ol 5 ol
ohasle pliwl (oWl Ghlow 53 Gopsriwl 5 (92
023 oo olas Sl Ll as 0,505 wsye OV b A Tagus
e o5l oVU lhlew woje O JI T g0 aS
(F) g o Syl 515 2al5 s wopllan slasles
@ rhie gladdlas ;o ol )Ken g Ljed addllas )0 (izen
sy Hile oVl (g)lom @ Mie S35 VO (g
Ohle 59 sanginl 4 Ml g9nd Gliee cadlllas ol o 0l
ohlSen 5 SlSels (VF) wb 3,50, do SFYIY o eVl
@ Wi phlem 3 Shsminl Sby)l 4 33 addllas o 5
ool sl it slagbs, b pleyd Cod eVl
a Moo Slo YoV (g5, 2 a5 asdllae ol o awzsls
End b pll awWb 35,0 4 oaiSaszle ew¥l
oy B06F aWU w4 M plhlew o 1) Shgl
wllne ol b gan b Slalllae gl (V) &3) cpaass
0515 Ol (oo 5 ML 5 puadecs lail gyl
ol o Sl ol e VB hlan o sl
5 Joile VU & Do jloy OFAF (59, a5 aslllas
VB S iz 0 eenVBly S 5 Lol
Oeilee s plosil sl 5 el oty (o)l ool 05 sl s
Lo ohlem 5o Laedpm 5 yo5 slaglymenal ;s Z-Score
350 VDR £ < IV8 5 /- 0F VYV plyy oy 4 oVl
LS coads all dalllas ¥ 45 55250 (glodzily aizod (VA)

Fomb jeedps Z Score 5l oljad eiw Z Score as wols

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

Ol)KeR 9 (50,5 ram -

b S Sl ot plgiul (ST A sl plas
@l 4 Sapilte b &S Ghlen 0 w2y
OmelaSg8s g Sanilpe 5l eSS L (P=0.001)
oloys el odle Bl Speps widgs osd loys (P=0.025)
Ol @515 Sgn 4 (raalaS'g 83 9 Sgp5l 80 b (o5 5
a4 L (P =0.015) o,5 oS Z-SCOre - (5 oS &l 128 ygis
o515 Skl Ll gged 08 (mienSls slaShy @
Sl b eluSg 30 L jeed 0,5 Z-score- Slgsuiwl
(P =002) b g SS9l 9 GeeleS 930 (55
556 et S 9nil8s g GeelaS 9 20 S g geme )3
2508 0355 5 o8 Sl i Sl o515 Sene 5o )
(YY) ails Sboys slops; plo b awslas ;o
2 Sy b Jelse Qb)l Bae b Gles g S50
Y6 4 Mo Lo VA0 (qy 4 905 535 59 9]
e A oy 0y9e Jelse G 5l aSlon jeile e
el g 8e Jols a5 asls el la,edle Gpae
15 T dalllae s g 0,0 5 (LVAIY) Cygpm 30 (/) +1)
51 oolial a5 ols lis by 5 o3 Lo asllas sl
a als jopstil ply s il 23 el sl el
hloss 55 35 m55al LEAYF Sy, LilS s a5 (laisS
) Ban b clasllas o) SKan 5 IS5l (V) 55
Ohles 39 plgzil gleerdn lo el 5 plysal o515
95 4 Ohlew isls i gile (cenWB Lo 4 Mie (e
Looloy cox plilem A 05,5 ol mendis Lol 095
22059380 b pleys Cow lilew B og S slS'y 89
5 (o A-VA) (o gim (5055 09,5 25 90 4 Loy S 51 Sy
Cudy (owyp WD peedl (i 9 Jlo V) LS
cod A eperiel 51 oYL woys lhlen letul (oS5
ol Gtz g OS5 9 (095 61 TOFIO 5 1Y
Sleys ol las 1) (YLS 5 5 o505 (gl LYIVE 4 7YY
Songiil plp e (Glde Jole plgie 4 S njl80 L
5 JUbl (hlow plas ;o 1 59 n gl Stay; 45 009 o jle
L5 (1Y) ol zalS UYF 5 ISV BT i VLS 5

\F.¥ )5{)&.& ‘J'.& a)l».{:) u..{f. 9 ™ 0)9°

ELil s 09> By A Aty oV plles 55 g
Gl sy b &S e (i Gizes g Op el
18N 5o Slgunl (ST juels asby sl b
Ol s sSe alaily Sy coizee oD IE o le
(r=0.329, P = 0.01) il glisl 5 Slyensl o515
Sl 1515 Ol (b3l g &5 (S)ge )0 ol saalive
abais (r = 0088, P = 0.504) wii 5,138 cyem b gehaws b
5 Jlp glsFel o515 @8l cae onpiadls gll B
baayial & Comd gile can¥6 ollon 5o aidl 2alS
Gro oS ols iyl aalllae (puizen (V) 59 JAY/D
2 ey VO Sals b oeVU plilos jo S8
Olggeesl o515 Sy 55 ol 9,80 - Zul ol o 5555 g5l
JWbs ol jmals ol (le duo )0 BY sgax |, b 5
GBS 00,8 348 IS Céii g 9n Ol
2 P8 (oS 5 s lsped (Sulid Sy S
Ol b 1y ol pednlie gilo 5 g9k 9 0,
allas SO La:QT WSS oy mSgmilEe Do SYsb
@ aly Jlow AP (595 p 1) (535 p0 diz KALLIS O jsmeS
395 00 5k So S gpmly80 b AT ol S e &)y
Wog Hleys o Jlw Ve bl 2.0 Lawgie Soe glp
Sl st Hobdr (505 HES gt plgFiul (o515 (ke
S o M lhlew dlaw g (P< 0.001) il ol
8l hals (g lo gne jebar 6508 DlES e plosil
oo Gl b leys (i cwyp sl (YY) (P=0.02)
@ aiwly co¥WB Gllen ladeinl  Joxe Slge ST 5
OLSen 5 )by o0 gy ol Jb @l 5l &S (g5 )5
i)l Gk 5l el eanS s calisee ) gty (i 5]
oALS ISy gy N0 awslie BMD g gy a8
Oleys S gl B (gm0 (omaluSg e Julis ol
+oomleSe e g Gam B + eelaSeps Sy
9 P O SOl xSl anslie (gl g el 180
5 Oleys lam g (B3 (lomeinl (Saws Slse o515 slaa>ls
byl cd)s 18 ohjl 9550 ale VY (6580 0599 Job

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

oS L bl 0 (Swr iz S o b
S MRI o T2 cloi bl oy2g oxmeb oy
Ohles 5o 75 (gl o515 5 5903 Dlgseinl o515 L cos 5
r=0.22) 5 P>0.05«1=036) 55,50l b sl b
Ol 5 P e p CBlN ie (Sicen (P 2005
S r Slr @ slboasls B oel s,
Loyl 5 g5le (oom¥B Ly @ D plilows o (gt
o L)y Ba b LlSes 5 Loy (TA) aiies
zobw L (MIC) B8 ol bl 5 (LIC) oS ol clile
4 daly (oVB Ghle o plgiial o515 9 D ol
anlllas EASES 8 ol iy clanllne o5 Uil
gl (s 5eSils a5 wivg: j9ile (couWU ey Fo ol
OITY ;o j5 il g 0o 0 OIFY jo gl o JLo VE/
30 Gl g (Sar il 3929 Lo S 5l sy
sl o (LIC > 7mg/g) oS ol wyas clale b ol e
)30 53 (ot (pl (P=vio 0 1) uBls 392 59055l
MIC>) L )l )lews 155 g5 o e (MIC) LB 0] clale
O% 53 bl ez Liol38l (YA) Wog o L (1.65Mg/g
el 093 3,5 b ohlem Gl (el ad)le (silag S g0)
503 5 Weys 6 pS wuls pansliFanls b Ygare a5
S b elss 5l 093 a5 wily oo ol jer Sge 90 SIS
Jol> ol oz col ools jlias Sladllas oitus lgeil
5 ol S5l ol 5l ale im0 G5
S e Jole S (V) vsdiee o el e
@ e &5 Cel Sl (o 59 y0)] (e VU I (L2 Glosel
9 OloFeiml she 0yd> (B8 g Siidgrg il Sullad Sl
($,95 B 5l edee glyFal Sle i cale o
A Geslgen el Lad> b Sitdgyg i )l odlad g8
Sl e o5 amo S 1) oot (isy580 4l o |
(b 5l (YY) 0sd so Gleginl (688 s elocws
o5 5 Sl Forgrl 4 sl yo ool lesy, o (l3dl
bl )5 3o JelS w2y 2 aasee &) eie (S
O o bl 5l sl ol S e YO LY (5l

\F.¥ )5.1)&.& ‘J'.& a)l».(:) u..{f. 9 ™ 0)9°

293k ous¥ by 5 oliunt o515 dlS

SrSslr oyl ples 5 525 5l el oS sed e
S oo S8 |y pleFial Jlod el M gl g aiS o
B e e I
S b S bl el slasen Lol sanSilas
LG 4 polie Jolind sl il s odle 015l
SlacendlS gl jo el jlulsans ol S a5 (TRAP)
Llsyl a5 (TDT) o5 Jl 4y dily ooVl ol
ol 0ad osly lid wls lasusl ols cews I L (Soy
Gk 5l oal Sl (als oS sy Sl 4 il calply
Sy 5O (otes S el (S ciliSee ol (sla g
e (YO,YF) asl assls sl ooy Lials leys b
) beedlS gl led peiins j5b 4y Wilgie ool (55
ghe (ol wS o os ) owsdlgitul pled 5 0 ke
Sle ke @bl o lse 4 bygdls Ly el
Col 0nd ol Y 0l 033 b plyse] Ss cle o
Ol oS 5 el s ol wad b basgie gy (2l (YY)
Voogas AalBlb coip 4 (b e Slgsinl oS5 457 0l
oy 08 b LSen 5 sseetlyl sl Ly sl #
VB Ly hles <l 5 08 5o Lol ol Jle>! bl
s93te (eomVB Ly 4 e jlo As (59, 2 lgminl o515 L
a T-score wlol ol len 2ols plol glasillas Low sl 4
b il oanb il Jlop Slgul o515 L oeg S g0
ooy SHlopngal swyp S Ghlan s aiad
ot St 255,53 05 5 s (MRI) (bl
bopro e )® mhaw eizen g oS g B8 0 #T2 polis
SR A e G B (pwyp oS g Oy leFl oS
L ohlem 5o 505 ploseinl o155 908 Glgmial o515 L
[=-0.55) 5 (P <0.001 + I = -0.56) 35,55l by (gt
omz S el e S (P<0.001:
Bl 392y (b Sloinl (515 L hle 5o (S
5 o3ed Olsziwl o135 L i3 4 (8 MR 0 T2 (glos
sangtel b agtial b ghlen jo peS lsmial oSy
e Stucan (P <0.05 ¢ 1 = 0.44) 4 (P >0.05 w=0.48)

O3 (9ot (Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

Ol)KeR 9 (50,5 ram -

eS8 o zolo U ogd ol YL diged e b Olalllas
s red pde A axgl boadl ewVU lles axel> 4
pas Guagh (orhie Coale cde 4 Joleo § Cle alal,
o Lil oo a5 Mie 01,81 (6 ke ol g yd gl Loy 5590
6 @ san] Sldllas jo B sgd o Slpiian uzpn oS
Mise ollort 13 SHptiel o155 1 SKi5g il T slo
Shlew jameiwl b cubs glgl 4 ol 150 ¢ oYU 4
50 Olggeinl o515 L o3 Gy Olds alal, o enYBL
L o> Gp eord o dhl) (oein 9 VBl ol e

D9 A1 VUL )l o leseinl (ST5

Sl (S g Olstinl o515 CYNS! 51 slaans o

C"L"’ ew! 4..5[4 6“’)"5 u.uo.b‘ wyb JL...E)).: u‘)l-"-‘-’ o
@ Moo Ghlem )0 jametinl goud (quwyp b asdlae o)l
ol o J 3 el slesesl slag,bual § Ly oYU
aS ol lis pols adlae IS jebay ol slxil olyaske
9 9l 0 Wie (o ¥B 4 Mis (g loc 1 (oo 31 i
Bras ol lid adllas opl mls il gl
P ol Cad eSS 53,80 5 0l oSy 0
213 ey gmerko e Syl 515 o &0 Sy
a8 ok @ Ml g A Gl aS oslSeen iz
Gl sl S o515 Gl o 1y B ey
Wlgs oo Hloys b yo OIS cpl 4y azgy 1 ails ol L
P B i el slags len Mol a4 5,59l 50

b asls

Srmnzy 5l Jols Oledbl 5l Lise ol> aslas

Cogbee L 5 a5 wilis ohaijle bl cewYls
5wl lhasile (S pole olKiils (5,9l g Sliniss
5 Sliiod Ciglee g (i Ghigely oleyd Cudlag oylj
L s, 5 Soler Cam oKl oBasls (5,4l

\F.¥ )5-1)@ “;‘& a)l».& u.if. 9 ™ 0)9°

Sy oal b adlol ol Slol al a8y gl cemaslSe
o2l (YY) 09 o bl 53,5 LY BV e 5l o oylhlew 5o
Jate oy 5o calisee slap 5l g ooty 4 @Sme j5bay
BT ool o crse ol b G lulyd cou ool
sl Sty ams aliEl 1 oyl Gla sl adgs wilgs o
Slosl 5 SalS'y laswl dacnsyy b alg e ol
Ll slo S99 9 Jolo Slie 0 39290 oy
Pae ;550 Jelge SAFYYY) s s g auee lid STy
VB Ghlam o (ambpe SloFul oS15 mall
399 S gy ulid A Gl eS slSsen 4 (g oo
445 3,8 o)Lal Yoo e Vb (28 9 gm0 S pan (8
lp Voogue |y (b pé Slymiial o515 Sen) S
Gl ao s Y8 g soys BY ol VY ol ¥l VO
plo ad JSzsS 4 ie Gl OMn (pl aies 0
@ e e 5o (b e plyteial S5 5 plosenl
W9y S5 cougile Cubo gzg d9dioe (owVB
Lo s silogss sl o 8Shee S
O] i Copogans Sl (plgFl jre odig iy glud]
59505 y2] oS e alse Sl il dacasdhsiinl cgy
S5 Jolge g (Sdgel 4k 0l sl )L ab) (49090
Shlom (il 5 sanaiinl )3 s Jlo (lpie 4 (Son
il el (asy el 00 Slgiiiy can¥
30 olggil Game olge ol Cews I Ay i oS glais;
(Wloais azliss b5 job 4 jem a5) Wgd oo ooV
WSy 5 loys Sleladl shb el 1y el 6908
BT o el b 85 o sl et ol sl |y Asets
Jelse Syge jo 0ad jamie oSS m e lB
loFel (Sane Slge (3l Cews I Slaie; Suiole el
Oy Sy g al K leladl o oladls 4 o
Cowl 0l cow¥WB 4 Mie VLT )50 5 llszgs yS0gS
5,5 o)l i oo dalllan ol locysgizme 51 OALEYD)
(O o el 00 oy g oS T-SCOTE Lo dalllas )0 oS

b b omls b oadlas ol dgel g 4 4z L

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

ra5lc olKisls ‘_g)}l..ﬁ 9 uLQ...a.‘?u 5 wBLr.a :‘5.“0 ‘5019
olile (Sb3

2,05 0929 @8l o ol

Ohbw 5l emze wsdee S5 olyisle bl ooVl
alelos pdgtn b aS o yio e 51oolo |y \Sis g o

1-Shafique F, Ali S, Almansouri T, Van Eeden F, Shafi
N, Khalid M, et al. Thalassemia, a Human Blood
Disorder. Braz J Biol 2021; 83: €246062.

2-HamidPour M, Jafari F, MehrPouri M, Azarkyvan A,
Bashash D, Khadem Maboudi AA. Evaluation of
RelationshiP Between Biochemical Parameters and
OsteoPorosis in Patients with B-Thalassemia Major.
Iran J Ped Hematol Oncol 2022; 12(1): 41-48.

3-Ledesma-Colunga MG, Weidner H, SPasic MV,
Hofbauer LC, Baschant U, Rauner M. ShaPing the
Bone Through Iron and Iron-Related Proteins.
Semin Hematol 2021; 58(3): 188-200.

4-Dede AD, Trovas G, ChronoPoulos E,
TriantafylloPoulos 1K, Dontas I, PaPaioannou N, et
al.  Thalassemia-Associated  OsteoPorosis:  a
Systematic Review on Treatment and Brief Overview
of the Disease. OsteoPoros Int 2016; 27(12): 3409-25.

5-Piga A. ImPact of Bone Disease and Pain in
Thalassemia. Hematology Am Soc Hematol Educ
Program 2017; 2017(1): 272-7.

6-Celik T, Sangiin O, Unal S, Balci A, Motor S.
Assessment of Biochemical Bone Markers of
OsteoPorosis in Children with Thalassemia Major.
Ital J Pediatr 2022; 48(1): 105.

7-Inati A, Noureldine MA, Mansour A, Abbas HA.

Endocrine and Bone ComPlications in B-

\F.¥ )5{)@ ‘J'.& a)l».& u..if. 9 ™ 0)9°

Thalassemia Intermedia: Current Understanding
and Treatment. Biomed Res Int 2015; 2015: 813098.

8-Chen Y-G, Lu C-S, Lin T-Y, Lin C-L, Tzeng H-E,
Tsai C-H. Risk of Fracture in Transfusion-Naive
Thalassemia PoPulation: a Nationwide PoPulation-
Based RetrosPective Cohort Study. Bone 2018; 106:
121-5.

9-Arjmandi Rafsanjani k, Razzaghy-Azar M, Zahedi-
Shoolami L, Vosough P, Modares A, Taheri N. Bone
Mineral Density in b B Thalassemia Major and
Intermedia, Correlation with Biochemical and
Hormonal Profiles. 1JBC 2009, 1(4): 121-7.

10-Zadeh MM, Hussain HY, Faisal WA, Muhasin M.
OsteoPorosis and Associated Factors among
Thalassemia Patients Referred to Bone Mineral
Density Screening-Dubai HosPital, 2014-2017. Clin
Case ReP Rev 2017; 3(10): 1-4.

11-Meena MC, Hemal A, Satija M, Arora SK, Bano S.
ComParison Of Bone Mineral Density In
Thalassemia Major Patients With Healthy Controls.
Adv Hematol 2015; 2015: 648349.

12-Valizadeh N, Farrokhi F, Alinejad V, Mardani SS,
Valizadeh N, Hejazi S, et al. Bone Density in
Transfusion DePendent Thalassemia Patients in
Urmia, Iran. Iran J Ped Hematol Oncol 2014; 4(2):
68-71.

O3 (9ot (Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

Ol)KeR 9 (50,5 ram -

13-UarPasert N.  ComPrehensive  Care  for
Thalassemia: Not Just the Treatment of Anemia.
Asian Biomedicine 2015; 9(2): 131-2.

14-Chavda S, Chavda B, Dube R. OsteoPorosis
Screening And Fracture Risk Assessment Tool: Its
ScoPe And Role In General Clinical Practice.
Cureus 2022; 14(7):e26518.

15-Moltchanova EV, Schreier N, Lammi N, Karvonen
M. Seasonal Variation Of Diagnosis Of TyPe 1
Diabetes Mellitus In Children Worldwide. Diabet
Med 2009; 26(7): 673-8.

16-Ishag FO, Anwar A, Igbal M. Frequency Of Low
Bone Mineral Density And OsteoPorosis In
Children With Beta Thalassemia Major. Pak J Med
Health Sci 2015; 9(3): 1073-6.

17-Shawkat AJ, Jwaid AH, Awad GM, Fawzi HA.
Evaluation of OsteoPathy in Patients with Beta-
Thalassemia Major using Different Iron Chelation
TheraPies. Evaluation 2018; 11(11).

18-Ansari-Moghadam AR, Adineh H, Zareban I,
Almasy Z, Maghsudlu M. Bone Mineral Density
(Bmd) and Chemical Biomarkers among Patients
with Thalassemia Major and Intermedia in Iran.
Health ScoPe 2018; 7(4).

19-Wong P, Fuller PJ, GillesPie MT, Milat F. Bone
Disease in Thalassemia: a Molecular and Clinical
Overview. Endocr Rev 2016; 37(4): 320-46.

20-Hashemieh M, Azarkeivan A, Radfar M, Saneifard
H, Hosseini-Zijoud SM, Noghabaei G, Et Al
Prevalence Of OsteoPorosis among Thalassemia
Patients from Zafar Adult Thalassemia Clinic, Iran.

1JBC 2014; 60(3): 143-8.

VPoV 590 el e it 0 Lol (S g (o 0590

21-Atmakusuma TD, Tenggara JB. Correlation of
Transferrin Saturation and Serum Ferritin with
Bone Mass Density in Adult Transfusion DePendent
Beta-Thalassemia Patients. J Blood Med 2021; 12:
827-32.

22-Casale M, Citarella S, Filosa A, De Michele E,
Palmieri F, Ragozzino A, et al. Endocrine Function
and Bone Disease during Long-Term Chelation
TheraPy with Deferasirox in Patients with
B-Thalassemia Major. Am J Hematol 2014; 89(12):
1102-6.

23-Bordbar M, HaghPanah S, Zekavat OR, Saki F,
Bazrafshan A, Bozorgi H. Effect of Different Iron
Chelation Regimens on Bone Mass in Transfusion-
DePendent Thalassemia Patients. ExPert Rev
Hematol 2019; 12(11): 997-1003.

24-Nakhakes C, Jaruluxananan S, Saengsuda Y,
Saengsuda S. Risk Factors for OsteoPorosis and the
RelationshiP Between OsteoPorosis and
Hemoglobin  Level in Adult Patients with
Thalassemia in  Rajavithi  HosPital.  Asian
Biomedicine 2015; 9(2): 169-74.

25-Mahmoodi Nesheli H, Farahanian E. Relation
between Bone Mineral Density and Serum Ferritin
Levels in Patients with Thalassemia Major. CasPian
Journal Of Pediatrics 2016; 2(2): 158-63.

26-Rossi F, Perrotta S, Bellini G, Luongo L, Tortora C,
Siniscalco D, et al. Iron Overload Causes
OsteoPorosis in  Thalassemia Major Patients
through Interaction with Transient RecePtor
Potential Vanilloid TyPe 1 (TrPvl) Channels.
Haematologica 2014; 99(12): 1876-1884.

O3 (9ot (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

27-Zhang J, Zhao H, Yao G, Qiao P, Li L, Wu S.
TheraPeutic Potential of Iron Chelators on
OsteoPorosis and Their Cellular Mechanisms.
Biomed Pharmacother 2021; 137: 111380.

28-EbrahimPour L, AkhlaghPoor S, Azarkayvan A,
Salehi M, Morteza A, Alinaghi R. Correlation between
Bone Mineral Densitometry and Liver/Heart lIron
Overload Evaluated by Quantitative T2* Mri.
Hematology 2012; 17(5): 297-301.

29-Verma A, Khanna A, Jangra B, Nanda S, Verma S.
Association of Vitamin d Deficiency and Bone Mass
with Liver and Heart Iron Overload in Transfusion
DePendent Thalassemia. International Journal of
ContemPorary Pediatrics 2020;7(7):1544-8.

30-Yaghobi M, Miri-Moghaddam E, Majid N, Bazi A,
Navidian A, Kalkali A. ComPlications of
Transfusion-DePendent B-Thalassemia Patients in
Sistan and Baluchistan, South-East of Iran. Int J

Hematol Oncol Stem Cell Res 2017; 11(4): 268-72.

\F.¥ )5{)&.& ‘J'.& a)l».{:) u..i.g. 9 ™ 0)9°

293 ¥ By 3 lsial o515 Shals

31-Haidar R, Musallam KN, Taher AT. Bone Disease
and Skeletal ComPlications in Patients with B
Thalassemia Major. Bone 2011; 48(3): 425-32.

32-Galaris D, Barbouti A, PantoPoulos K. Iron
Homeostasis and Oxidative Stress: an Intimate
RelationshiP. Biochim BioPhys Acta Mol Cell Res
2019; 1866(12): 118535.

33-Camaschella C, Nai A, Silvestri L. Iron Metabolism
and Iron Disorders Revisited in the HePcidin Era.
Haematologica 2020; 105(2): 260-72.

34-De Sanctis V, Soliman AT, Elsefdy H, Soliman N,
Bedair E, Fiscina B, et al. Bone Disease in B
Thalassemia Patients: Past, Present and Future
PersPectives. Metabolism 2018; 80: 66-79.

35-Nakavachara P, Petchkul J, JeerawongPanich K,
Kiattisakthavee P, ManPayak T, Netsakulnee P, et al.
Prevalence of Low Bone Mass among Adolescents
with Nontransfusion-DePendent ~ Hemoglobin

E/B-Thalassemia and its RelationshiP with Anemia

Severity. Pediatr Blood Cancer 2018; 65(1).

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13473
https://jssu.ssu.ac.ir/article-1-5759-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-17 ]

[ DOI: 10.18502/ssu.v31i6.13473 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 9 Jan 2022
Vol 31| Nov 6 | Sep 2023 Accepted: 9 Oct 2022

Factors Related to Reduced Bone Density in B-Thalassemia Major
Patients: Mazandaran Thalassemia Registry

Hossein Karami', Mehrnoush Kosaryan', Mohammad Naderisorki', Fatemeh esfandiari?,

Mobin Ghazaiean?, Aily Aliasgharian®, Hanie Fallah', Salameh Shakeri®, Hadi Darvishi-Khezri™

Introduction: OsteoPenia and osteoPorosis are known to be one of the main comPlications of B-thalassemia
major (B-TM). The aim of this study was to determine the factors associated with decreased bone density of
these Patients.

Methods: Lumbar and femoral neck bone mineral density (BMD) in B-TM Patients characterized via Dual-
energy X-ray absorPtiometry (DXA) to PinPoint the association of iron chelators, diabetes mellitus, serum
ferritin above 3000 ng/mL, hemoglobin below 8 gr/dl, using hydroxyurea, liver siderosis and moderate to
severe hePatic and cardiac siderosis with BMD. The information was collected from the thalassemia registry
in 2019 and statistical analysis was Performed by STATA-13 software.

Results: Out of 1959 ParticiPants with B-thalassemia major registered in the registry, 139 ones (7.09%) had
bone mineral density (53 males and 86 females). The Prevalence of abnormal bone density in the lumbar and
femoral neck was (52.48 to 47.66) 57.5 and (40.18 to 57.52) 48.85 Percent, resPectively. After adjusting for
the effects of Possible interventions, the odds ratio of abnormal bone density in the Patients consuming
hydroxyurea and deferasirox were 0.24 (0.03 to 1.73) and 0.25 (0.03 to 1.69), resPectively. The highest odds
were 8.21 (0.18 to 360.22), and 6.72 (0.60 to 74.83) for moderate to severe cardiac and hePatic dePosition,
resPectively.

Conclusion: The Prevalence of osteoPenia and osteoPorosis is high among thalassemia major Patients.
ConsumPtion of hydroxyurea and deferasirox is the most imPortant Protective factor and moderate to severe
cardiac and hePatic siderosis are the most imPortant risk factors for abnormal bone density.
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