[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

YAV=YYF (¥ o laci) VF 0,90 VAT wadeal — paga () 5 ptd galio g cubis dlae

b sl dile g S 008 dilod (S (BL2) 105 599 03101 LG
Olo 33 9 Ludad (g gl 20> T 5D 31 1 Cured> 53 (gt Alamdld
2905 T 33 39 33 gl

J?’-L") Lsu.\.;- U")‘:";' «-\V..:A) g.,\:la cooti.iu \.,Ugr}iu_;l.g_).; L;L]a.\m c\g..JL?_:: 5_55}" ‘Y)K;.is g):.wl.& “eJ\:?e.LAT A.J\JJ_Q

*)

oS>

. e

anlas 3)ls s gy Gl o155 Jele gl U 5 S0 Bl 5 S eng e Sl e alid el
SRl Camez 3 Ol oS15 L (SaaSs Gl 5 oS8 Sl (Sl o3y wled o BLIL s Saa L sl
sl 03 S ol

el gk e (s 5o eSS L8 JL A (VL sl 25 S aslS y abie Sjson gy i adles tla g,
b s @ SE s o3l il WSS Bl S planil 58S e 3 p el lys 5 pasil oSy
UAOS 5 ab t/AOZ lads 0L s eamen 5 ek 8 /405 5 el /402 Jlads Ol e 53 s S acsls
o o O g S5 05031 b Slppaad (6 e gndls b (oSS Bl 5 S 35 wled alaly i a8 Sl s b b
2,8

SSle b 03 (L0) L YT 5 s (AF0/0) i VIV aallls ool 53 oS ES,E L6 YA ol cbaasly
53 s gl (6 e s b sSime o ol 533 0 0SB 533 S Rl sy Sl £1/A0RVV/A0 i
Bl oS G335 DB O 5 b o il agdls Kzl S e 4l s SaSE dile S (ol 3l
g S (il Sansls

WS L S Bl O IS Bl O il s 4 oS s Cand bl WS Sl 1 S e
03 Sl ghlee g sl Doy Glpal oS15 A L (oS Bl RIS e ik 23l il
s e il |y (SanSs sl ot il bl

Ol gl (6 e gl ¢ S 0385 4l ‘wl.!)j:au_rﬁ.‘i)j: o) s (o5 S ‘Vii)j) (s 5850,

Ol 0L Ol (S psbe olKils (o sbio 5 308 JoSsn = sk o le suSlin sy« plde Sble 5 Sl Slides S 0 -)
Ol g Ol Sy ook oSl (il eaSils ( adlig phe 55 ol anwr s 05 S =Y

nl oS Sl (S psbe oS3 ( (S eaSCisls Y

Ol O Ol (S pshe ol il o 5lie 5 308 ma o she 0dSChag 5y Sl i Slaolen Sl 55 e -t

Ol O D18 (S pshe ol Kl g 2 585 Ol o1 05,5 -0

Il Ol Ol (S pske oltils i Ol sloy (ol 5 Los 3 Sliios S 0 =1

alas AAYY - YV-A S8 AEVVEATATY 2y oS any b (an s 53S0 Gl (et K GLLA (g 1 iledd
sh_hasani@sina.tums.ac.ir : & 5 yi<I ey AAYY- - 0¥
VWAV Y/YP gy VAY/A Y/ 48 sl Cad 93y f S VWAY/N Y /0 Dbl gyl


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

ok (Sisd dales g (a3 0995 dalad (oSl Slay) oS g8 03l lid ) ;G500 g puad ) iesa YA

“YeoA Jle Jsb s TWVA 5 EYV & Yeee-144q JL
DUOAT AL o YooV

5 Olgl (S15 5 Bl 35 sl s il lallas
350 50 s Ll il g S
035 S ol gl Gl o5 5 ax 05 G BL
2035 Jood A s Ol (S e 0 b Ok ey
il 55 K s a5 LS e il SIS (o)
S5 2 s 08 o lan e S s o
b olgral ol (SOl Ll 510 el Sas Ol gz
ON o @5 g5 S dase 0L baodls 5l = [V4]
S S sl sl L5 oLl Gla o ok
wils O gl e e 1 e WG 0 S AS 35
L] st

il 065 5 Ol (SauSs Gl o LU
Ar o e Sl SaSS e 4 (S
LByl s bl asl adls dasles 3 S 5 0, SeuSls
OB b amlio o 1) (Sausls o Gl Jlaw £ Ol
IAAPR AR RUERECAt A SRV PIPCOPIN W

el p}i 303y dpdeme 3550l 3 el el Solallae
Sl 53 358 o elel aey ol 55 558y Slalllas
S 533 L 01 S alm 5 oS 53 (55 e300 3 A
Gy LS e el b el atld Olsss
2B D e alpd s 5 el el Sldllae
2ol 5l G5 WSS Bl s S ey el
lod o LU g e b adllas o) sl (S
Ol (S5 5 (FoeSs Jl 3 L oS Gy o5

TS
ﬁJ«\SC»Sf:-'dLﬂ\Aéyb)‘jﬁ‘dgﬁj‘wb))}dw
5 panis (5K malr o B)IMOS & b oy i 3
A{AJQ-‘JAMJB.L;%JBJJ‘()};S&)Jjjﬁ:}:;ﬂ‘&ujé
3B sse Dbl Gl ) eld eSS gladeliin
Pl glajlas 31 Sy S Jhlew s S il
ﬂ"’;éﬁ“ﬁ}‘]’u)‘ aJ;;SJ;SaAAS@bJJ@AS

PRV

Upe b osae Ctlig odas SIS 53 5o sl 5 Sl
SIsbe Sley i ipls sl dies Vg
s 5 Ol (ST Al LS il (gl (O
355 S g g ald Ol Sl 5y CdS o,
DY 555 o Ol S Cpolst il 4 e
05k 8 238 o (A sals (lon K Ulss 55 st
s ey 8 335 0 asie s Ygame 500y Cadle
Syt SanSs AT ol 3 b Sasls
Gy osbiml S 3 0ol S ey 5 Bl L oS o
Ot 15 5l Sy (SaeSs Jyltie (gl foms o oo
DYt g yon Jloy S5 5 ol (ST ol b

You gl dbm s s gl (Jhedl o sl e el
23 g s Solbew opl S s sl OB 5 8 Ok
adle 50 Osdo Vo505 Osdee A 3l i 55 edie VL
g edins OLE 3 se DLl Tl s 5 50
IYVA) sl 5 (063 IV 5 Ols o T8IA) 55 gl (VL
e el pl (a0l 5l 5528 55 (0L XA 5 Ol e
et s sl Bl & Oadee ¥ ossde a8 das e Ol
IV=V8] il o Ol gl S 3 20 Sensls

Cimen 5 Bl 5 03 Sl gt 5 (35 slabel
o 53 O35 @l g o)l 55 O pl 5o oS3 Gl
i S 35 L0V 0Ly 53 5 TEVIA Il Ols e 55 Yero
A IVE 5708 4 Sa Y010 Jl b polas ol 55 S e
&“‘<':’ uél;— C}:.& oy OLES el <=l>.u'\ SlIlae Opome
Ll e Sl 0b3 1086V 5 Ols e TAN-IYA s
a>L S}}w s 35 josasta g o5 [\V-)0]
o Sl b S e oS o sl 5 il e (S
sl oSy dler ol (SO e OBlae S
A e e Gl Ghembe glab 5 asl el
5l ol A8 s S O ey 338 e
4 Bl 58 e s 1 Gble O 5 ead gors oL
US ot WSy Ole 3 oS3 Jlar oy
Eard SR gt atias 0L Sler ola Sl sls (glodes
Jsb 53 100/A 3 IXVIA 31 0L5 5 0ls 0 Ole 53 eSS Sl


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

Y\a (\"oJLA.uﬁ)\fonuf\Y“\Y‘ml—w.a|x|eﬁg3§m3&ggd4¥u

el DEXA fisy a0 gl (S15 o o 3l plas 5o
S goa 3 3 T-score 5 z-score Ol el (ST jlde A
S o g e 035 (508 Glre e 4l s 481
D) Seagll Gl 3 oS ol 53 a3 8
sor Sonsl sms a3 (Gen 5 osed 035 dse e

S el S b ac (sadl 5 o
(.5‘]'3&‘)‘}3 M):jdb\jﬁ)\dﬂ.&s‘_;l.ﬁa:\: ;a.rp}: (_5‘]'
A58 eslizal jlas Bl >l wf_vl.:/a S oS sleesls 0Ly
Q}A)T )\ alisee ‘_;LA{)J§ Oy eS| J:‘.'L’J (_5‘]' AJS"*M
Olgads| ck.\w ;3 ANOVA  Student T-Test s Chi-Square
B s s gme 35 0/00 3 S P ude Ll eslad 40 7

A an S

asl
SE0Y0 adls sy Sledlbl SSL )l ys oS (5,4 YAYO
D3y WIS e Sleay AN 5 Il VA I S o ey
S8 Y Culg s il Gl asdllas 3l 5L 5 90 e
(X70) L& VIV Ole OF 51 8 it esls <83 ol 5JUT s
W/A0 513l o Sls L3 g O3 (18/0) L& AT 555
ojled Jsdr) 35 Jlo M B Ye e aels L JLe £V/A0 £
Logs @lol o5 S 5o (YY) adllas 5,50 5131 CLsl 0
33 Sl o S dzils 3 Y0 —Yekg/m2 S e 4l
o) Catls pms (/) L5 VAL o Sl oy S

(Y ojled

Ois oo flil 5 8 5 LB Ose s S
sl o 5 Sl 5 I3t SAS Y N
Ml (S ad il ol slcpeie b sl g 4S
Sl b (wda ¥ 5l 1) ese Jgul Olboju o5 o
oA aia s dab s O jley 53 O (6 i e g
o ety i 33 IS ol rad (g K Olej )
Cogpo) Dl s G ae s dS e sk s Jige ols
w56 He 5 (S Jp bD3 by s el g5l IS
At o el ) s S50 Mo il 3l

KL s S Loy ool 3l andllae s eSS 5 o B
i o plal ) 53 ddls 5 s IMOS Skl
2 i 5 S Ol gl 5o a0 o e S s S
3 L addlae 35 San oS Ly L4 YIYO g ores
o by e aslii ol 3l Sledbl adgl )
o 2osm Sesls S LSS 5L a5 slaesls Ll
3 h s aled 5 05y b i oo Jold aalllas ol
Slaosgs wowr al 53 3 Gl SeSs atle (s
e g edle adlllas Clal @ a5 Loy 5ed 5 508
S S Gl g el 55 e
N R g L L T "
e Ol e 5 0U5 3 3 el 0 4 oSS 50 o3
5 b /402 i Ol e 3 s S e
S5 ek A0 e OB )3 piomen 5 b 8 0/40 <
A s S ks ab 20 /A0<

dadllas 53 S &S yuli ol 81 5 S Yo 939 ST (LA paiEs Counn 1 (SUIST s SLagASLE )93 -) Jgun

e Jle- Shre Sl oSk o o5 Sla e
Va0 Aa 4/t Viv/e (e ol) L5
\OA Yq \Y/VY vy (6;}1:5) O3

oY/VA Vo/AY ¢y YV/A4 (e 5 2 05 5LS) G o35 aled
Ve 2% Y1/ 4V Grale) oS5 50
VAN 2% A VOVAA (o l) oyl 593
\VAns /84 eV IAQ b 3w oS s S



https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

ook (Sl dlals g (3 00 95 dalad ((aSul (Bla) paS g0 03Il bolud ) ;)50 9 puad ) e YY-

P 00 98 dalas i 3 Ol jlass BliAe glas g S s (Sl 9 S8 g0 s8 Y Jgu

Sl sl o wled bl Ohles o5 8
ay ARTAx (Yo kg/m® 5l S b (gsle) ab
va) JAKYAT (Yo-Y+ kg/m?) 05 4sls!
£yt ARYE: (Fe-Yo kg/m®) Gl
AY 74/ (Fo-i+ kg/m®) Gl L
14 /0/4 (& kg/m® 5l 2in b sobe) b0 Slr

AKAE JARK

C“-’.‘

SaSs 5 el bl w4 b SISt
o 4l e (8 OV) s e b s Sl
Eolad Jodor 3 5 (8 0) b jgs O 5 (B A)
e Koo LT bl d Sl 3 5 Sl s 5
003 S Ol Gl il (6 e stedls ol e 2 Ol

RS

OB 5 0l e Slsls 5 S5 Y ejled Jsds s
S R S s P Y

el 0313 OLES sl 590 4 (S5 550
Sl il BB (LAEN) adlas 550 31 L
53 eiS &S5 sl 5l GE VY0 L OV LS e
S Lases S5 addS ol SauSs l 6o)lse axdllas

aSedi (Sla S 51 Ol ye 9 by Alide glas g S caus 918 9 (98 g3 98T Jgua

il 3 4 oK 5 o e oSS il TS el e S i
() e () e () e () oa
£47 (/) YYY (¥ /A) £07 (W/8) YU (FV) GEVIV) 5,0
824 (¥V/8) AAY (W) AYA (Y1) ive (FVe) GaYY) O3

As a8 e ys ke GV 5 e Sl 4870 (SE 3 63 ey oSS Sl T
.MA:A;JEJ)J@ALJJYQ}V/\O OG5 s e 3L 5 0/40 Qb}»)sdw\{)j;pvﬁ)}:wwﬁd@&ﬂg€

(Al (5 o ghacuihs Tl s 1 O plass Alida s g3UT Blolis (canits 918 5 (9IS )i - Jgun

BPSC NI G S5 slae e el 2 Obles sy e S

BWRE Slds BB Slds Loy Sldas il (8 e sl

S AL VAT YOAN A VYA (T-score 2 —\) _=.b

Yoy £y %! YiyY Yo/4 oYY (=) < T-score <-=Y/0) sl

\e/0 YAY £/A 41 Vo/t MK (T-score< —Y/0) 3, siiusl

Yoo ARREN Yoo ARREN Yoo AEAE &
GS oo ge 3,50 55 5 YT Hsed 055 @/TF G samdld b S 035 wled (Stomes s oDl
A ol Hls gad) 540 4 /VTA 25 Sl (el b Saees (oop Ol gl

235 4 (oS a5 Cad) (WSS Bl daily ) g
O S5 03031 3l 3 Slssnal (6 mmpndls b (Gl
K"".'.j'p oLl Cl’u‘ P B] ).) "\'.'."jf a)Lﬂ’.’(.w‘ Lﬁ‘b}-

oo sge Ot 5 Hyad 03,5 o 3l Kbl bli plu

e Oliad sy 55 S B8 IE ey n 25


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

v

L@”}i"‘wwli)ﬁ“%rx)}’w

(Y o lels )b}a.?) csls u.?l)ér.:..ﬂl ng:.a}.:.:.‘d\:

Hip BMD

Femoral Neck BMD

(¥ o Llact) V¥ 0,90 VAV Wadiul - Gaga () 4o ptd galio 9 cubis dlae

03 Sl g esnds b Ja o8 4l v‘<:"‘“““'°
el 58! s oslea oy s k_i-.:ﬁ)sui e e

Lumbar BMD

. R =0.236

1.50 ®° 1257

1.00

50

25

R=0.133

1257

50

25

R=0.138

T T T T T
10.00 2000 3000 4000 5000 60.00 1000
BMI

T
£0.00

10.00

T
2000

U T T T
3000 4000 5000 60.00
BMI

Ao ygo () gieu § y9ad (40 S o daall yu (A gadieul (5 yie giucnila b (Sas 00 95 dalad (Sieusan lo gad -\ Hla gad

Hip BMD

Femoral Neck BMD

Lumbar BMD

2 R=-0.05

150

50+

R=-0.007

1.0

1504

120

R=-0.135

E T T T T
a0 80 80 1.00 120 140 0

Waist to hip ratio

T T
80 100 120

Waist to hip ratio

T T T
&0 1.00 120 140
Waist to hip ratio

GO9S comia daals ju (I gadieul (5 yio ghantila b Cuuls 599 da aSd 90 Cuteud Coeud g (o0Sd (Sl (Shewnan o gad =Y Hlo gad
Lao ye (s 9 5 9ad

S o 4l )3 Sl Al lyls &S (gl Bl s

o OB O 5 oo 4l oyl al andls Ws g

dsl v.<:m_<.\; aple &S (g3l 3l 31 (guls pme Ol
.(0 ULQ.::J}J;-):}{J;QS


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

ok (Sisd dales g (a3 0995 dalad (oSl Slay) oS g8 03l lid ) ;G500 g puad ) iesa YYY

3 S0 3T AL 2l gh 59 (5 gAenl (5 yie gl (aSilis duaslio -0 Jgua
Qaﬁbidﬁmsa|yJ4M&ugm

RSy aslas
(M£SD) (M£SD)

Ay £ e JATE N 0F

JAY £ N8 NS ERIAY
a0 E N eF M E NF
JAY /N8 AT E /)
AV /NS V£ /Y)Y
+/40 £ +/V\0 +/4) £ Y
AY £ o1 F JAY £ ovF
AT /NS VA £ /0
/30 £ +/V0 AV £ )Y

Pl (s o gl

23 KK aisls
Sen U1 cilises I3

vy’ﬁ w:c_:r:a

oped 038

C;lji.é O 5w

et O
ged 03,8

c;\,z,t O 5w

A R

ged 03,8

C;lji.é O 5w

s daly 0L g Ao b be g O 5 psed
S L G 53 8 00 a5 g ded pames (DD
35 e 058 4l o all Sl et daly O gl
Ol (ST L oS s Bl ol aalllas 53 i
W.buﬂa“)duué.&);w)f@:ﬂf‘fjé
AJ.VK.:/))) a)\.h‘ .buﬂ kfﬂ)ﬁ): ASJ\:-)) cJ}JWj
L Wls e oo s ol o3y Yo s Sjlea el
353 i S J 5 AEL djen il (S50
.L.::L'& a\JqA J\}z&u\ VS\]T U,Z'Als L' AJ"'JL' BSLIEY r&.&
S Ol dan ol 93 o S 54 25 L 2

28 Doy po (5 Bl L
Olge L[YE] O Ka 5 Yan hue Lin bu g glie asllas
Qs bl 2 O Mae 5 O 02 0 @05 sz
LU e sl o S el Sl oS5 L Lol 5008
i S e Dl (S5 O e s Ole
s Ol (S5 LGBl S o s 5
)\j; R e Q‘Jsﬁ Q};'...u 9 UQ c% Cotend A
S 4> 5 jaseia Yan hue Lin aslles pold lid .28 S

Al a § La ys ls sxe P<e/eo s S eslinad T-Test Solel Ose3l 517

A A:éﬁjléi);)wa<'/'oﬁ

Sow

S oo 5 Ol o Gl A5 w5y s W gt
D] 06 5o posera 5 Gl Conexr 55 Ol
il oSty Bl 513 S okl 3 1) 5508 (o300
g OIS g e w1y (ool e S e S (gadate
Sbr by 5550 50 (SA Olalllae 5 5ad dal 55 anel
2 el B8 s 58S 5 gl (SIS L WSS
S o G gl andls 4 ) e g Sl anlllas
Sl 035 el Ly O S s 5 adlllan 3 oS
el olis S WSS G

oSS G g aled Ole Bl ol adllas s
ool Lso 4 oS5 o o3l 5 oS5 s o3l
b s S oy e S sUT o s gl oS5
o e G35 s e Al Conds 4 e
oxlizal aslllas oyl 53 Sl Camer sla sl 5l &S s S
58

b b o35 aled s BL3 I oins OLL ool ey o
R Uil 5 a3 008 Ao e Ot 53 sl oS5
Slyen [TY] 0L 5 Raman Kumar asllas L oS 54

‘g_)’“’}:'.:b 4::}-[.' o d‘}z:.w‘ rsb: Kll[nar A:JLEA o k:,u:-'\)


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

Yyy (Y o ladk) V¥ o, g0 VWAV ml—w.a|x|w3§m3&ggd4@

Rl Ll 685 S5 s SaS 5s
apsn Ol SaSs 55p st shoys Y0 L
j&:w\éﬁ\@kﬁf\)ajww\dﬁbwibw.:ﬁa\ﬂ

LY s 503 Ols O 3l ol
L o Bl bl [YV] O Kes 5 Nguyen  asllas s
Sl gre d= B in &‘}’.’:‘““Mdb" Qb3 &S sls
L2l (g 7S 0SS g2 5 S Ol gl 0S15 S 05
war g by ol adlas 03y SasdS cleay axdl [YV]
Wl 28 5 w2dS Ol 4 by e SanSls aile oS5
S Sl s g exs aled b Olyes 5 ey @IS
bl b el o ool Cowsay glaanl 5g el Sy

.::;ﬁw_‘ij‘_;j:.\iﬁ

(S S o

S 255w Ol g o andllas 3l ool Cewsa 2 Al
SNy el 533 4 (oSS 50 e el WSS Sl
b 4 sls Sl (S15 L S bl oy 8 3l
Doy Gl (S5 Rl L oS Gl (Rl S sm
A el Gble 3 e il il iy sl
Aas o Sl 1 SanSls sl)

) Bl

533 o3l LI sy 5 Ol bbbl 5 ise dlie ol
5SS dile b b ey wled (WS J) S
Sl 4 odiS axle o8 5 Ol (g e giadls
WYAQ Jl s Tl 5 SUE sladle el 53 (6 sl
Silom b5 I e (655 shie &S Al
sl 0l plosil O (S p5ke oSl

Lol 8 i S amit ime ol 3 il U6 4
35 0 JS Ol (S15 5 0 o 35 Ol o S
b o5 wle 5 WSS Sl Sl adllls s [VE] 5l
L Sl v.<:m_<.& ailer ls 33 s 8l & o
v‘<:“‘”‘<':’ asl glyls a8 (ool 81y iy ol Bl (g e gnedls
S o3l 3l 5l sls sme Olse 4y W5 Bl Wingy Sl sl
S I 3 (P =/000) 5p pia Kzl SeuSs dil
S Gl Ssls 058 s 3 S ey wled
Sl bl 3 S 85 s U e Ko ooles
Sl S Gy e et e s
L3S Gasie Olsye 5 065 @l ) p o5 4l hans
4 oSS Sl sy v.<:-_<..ﬂ aile glls &5 by, &S
S 2l SaunSs able oS (gl Bl (gls s Ol e
055 52 3 G o35 aled S o (P<)) oy
Osje 3,50 53 8 55 Crzmen 5 a8l (G gae l&
sl OLES Ty (gl pme ol

LU Olge LS ULzl 53 [Y0] 0Ken 5 Yang axllias s
oy ok plnl bug (SoSs 5 oS5 Gl Ol
SUl lags b Sk sla Sausls 250 sl
el Covsay (laail D38 JIF 350 2 ek Sl
W.L.L;M)l;-: Oy V'V 55,004 &S ols L
Sap A Gl e Uie & oS3 o S
Sl ks )3 3y ol e U5 3 o parte (SaSlE
33 oS Bl M 0L oS 500 Ol Ol e anlllae
Sl G SSa Gap Sl it R S
Sl o solllan slasly & 5 b Sl 3L e
Y] a3 5 Jol 0ls s

[Y1] 0,&a 5 Daniel Prieto-Alhambra Flas 53 (poman
Sl S A S asiie s edd el Gy e 0L 50 oS
LUl pmen 3l o San ) Jlew 035 b (SauSs
adl OB > SaeSa s b Oke ol U
3g atdlg o3l Bl s s v.<:m_<.& Joee bl


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

10.

11.

12.

13.

14.

ol (Shsed dlalin g (Saa 09 9% dalal ((oaSihi (Slay) oS 99 030l bl jf 1) [Sad g jund ) icun YvY

Cummings SR, Kelsey JL, Nevitt MC, O'Dowd
KJ. Epidemiology of osteoporosis and
osteoporotic fractures. Epidemiol Rev 1985; 7:178-
208.

Johnell O, Kanis JA. An estimate of the
worldwide prevalence and disability associated
with osteoporotic fractures. Osteoporos Int 2006;
17(12):1726-33.

Petrella RJ, Payne M, Myers A, Overend T,
Chesworth B. Physical function and fear of falling
after hip fracture rehabilitation in the elderly. Am J
Phys Med Rehabil 2000; 79(2):154-60.

Herrera A, Lobo-Escolar A, Mateo J, Gil J, Ibarz
E, Gracia L. Male osteoporosis: A review. World J
Orthop 2012; 3(12):223-34.

Jamshidian Tehrani M, Kalantari N, Azadbakht L,
Rajaie A, Hooshiar-rad A, Golestan B, et al. The
Prevalence of osteoporosis among women aged
40-60 in  Tehran. Iranian  Journal of
Endocrinology and Metabolism 2003; 5(4):271-6.
Looker AC. Femur neck bone mineral density and
fracture risk by age, sex, and race or Hispanic
origin in older US adults from NHANES III. Arch
Osteoporos 2013; 8(1-2):141.

Adachi JD, Loannidis G, Berger C, Joseph L,
Papaioannou A, Pickard L, et al. The influence of
osteoporotic fractures on health-related quality of
life in community-dwelling men and women
across Canada. Osteoporos Int 2001;12(11):903-8.
Alam NM, Archer JA, Lee E. Osteoporotic
fragility fractures in African Americans: under-
recognized and undertreated. J Natl Med Assoc
2004; 96(12):1640-5.

Elliot-Gibson V, Bogoch ER, Jamal SA, Beaton
DE. Practice patterns in the diagnosis and
treatment of osteoporosis after a fragility fracture:
a systematic review. Osteoporos Int 2004;
15(10):767-78.

Enayati B, Mehrpour S, Dabiri M, Ramim T.
Assessment of bone mineral densitometry in the
diagnosis of the causes of fragility fracture.
Scientific Journal of Kurdistan University of
Medical Sciences 2013; 18(3):Pe78-Pe85, En10.
Harrington JT, Lease J. Osteoporosis disease
management for fragility fracture patients: new
understandings based on three years' experience
with an osteoporosis care service. Arthritis Rheum
2007 15; 57(8):1502-6.

Kanis JA. Diagnosis of osteoporosis and
assessment of fracture risk. Lancet 2002;
359(9321):1929-36.

Kok C, Sambrook PN. Secondary osteoporosis in
patients with an osteoporotic fracture. Best Pract
Res Clin Rheumatol 2009; 23(6):769-79.
Papaioannou A, Watts NB, Kendler DL, Yuen
CK, Adachi JD, Ferko N. Diagnosis and

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

AR

management of vertebral fractures in elderly
adults. Am J Med 2002; 113(3):220-8.
Franchimont N, Wertz S, Malaise M. Interleukin-
6: An osteotropic factor influencing bone
formation? Bone 2005; 37(5):601-6.

Lang T, Koyama A, Li C, Li J, Lu Y, Saeed I, et
al. Pelvic body composition measurements by
quantitative computed tomography: association
with recent hip fracture. Bone 2008; 42(4):798-
805.

Zhao LJ, Liu YJ, Liu PY, Hamilton J, Recker RR,
Deng HW. Relationship of obesity with
osteoporosis. J Clin Endocrinol Metab 2007,
92(5):1640-6.

Carey VJ, Walters EE, Colditz GA, Solomon CG,
Willett WC, Rosner BA, et al. Body fat
distribution and risk of non-insulin-dependent
diabetes mellitus in women. The Nurses' Health
Study. Am J Epidemiol 1997; 145(7):614-9.
Bhupathiraju SN, Dawson-Hughes B, Hannan
MT, Lichtenstein AH, Tucker KL. Centrally
located body fat is associated with lower bone
mineral density in older Puerto Rican adults. 4m J
Clin Nutr 2011;94(4):1063-70.

Bandeira F, Lazaretti-Castro M, Bilezikian JP.
Hormones and bone. Arg Bras Endocrinol
Metabol 2010; 54(2):85-6.

Levin ML. The occurrence of lung cancer in man.
Acta Unio Int Contra Cancrum 1953; 9(3):531-41.
Nguyen T, Sambrook P, Kelly P, Jones G, Lord S,
Freund J, et al. Prediction of osteoporotic fractures
by postural instability and bone density BM.J 1993;
307(6912):1111-5.

Marwaha RK, Garg MK, Tandon N, Mehan N,
Sastry A, Bhadra K. Relationship of body fat and
its distribution with bone mineral density in Indian
population. J Clin Densitom 2013; 16(3):353-9.
Liu YH, Xu Y, Wen YB, Guan K, Ling WH, He
LP, et al. Association of weight-adjusted body fat
and fat distribution with bone mineral density in
middle-aged chinese adults: a cross-sectional
study. PLoS One 2013;8(5):¢63339.

Yang S, Nguyen ND, Center JR, Eisman JA,
Nguyen TV. Association between abdominal
obesity and fracture risk: a prospective study. J
Clin Endocrinol Metab 2013; 98(6):2478-83.
Prieto-Alhambra D, Premaor MO, Fina Aviles F,
Hermosilla E, Martinez-Laguna D, Carbonell-
Abella C, et al. The association between fracture
and obesity is site-dependent: a population-based
study in postmenopausal women. J Bone Miner
Res 2012; 27(2):294-300.

Nguyen ND, Pongchaiyakul C, Center JR, Eisman
JA, Nguyen TV. Abdominal fat and hip fracture
risk in the elderly: the Dubbo Osteoporosis
Epidemiology Study. BMC Musculoskelet Disord
2005;6:11.


https://ijdld.tums.ac.ir/article-1-5371-fa.html

[ Downloaded from ijdid.tums.ac.ir on 2026-03-15 ]

Iranian journal of Diabetes and Metabolism; Vol.14, No3, 2015 E 24

RELATIONSHIP BETWEEN ABDOMINAL OBESITY, BODY MASS INDEX, AND
HISTORY OF FRACTURES WITH BONE DENSITY IN THE IRANIAN
POPULATION: A NATIONAL COMPREHENSIVE PLAN FOR THE PREVENTION,
DIAGNOSIS AND TREATMENT OF OSTEOPOROSIS

Farzaneh Ahanjidehl, Abbas Ali Keshtkar?, Moloud Payabl, Mostafa Qorbani“, Neda Shaygans,
Tayeb Ramim® , Shirin Hasani-Ranjbar"'

1. Obesity and Eating Habits Research Center, Endocrinology and Metabolism Molecular-Cellular Sciences
Institute, Tehran University of Medical Sciences, Tehran, Iran
2. Department of Health Sciences Education Development, School of Public Health, Tehran University of
Medical Sciences, Tehran, Iran
Department of Community Medicine, Alborz University of Medical Science, Karaj, Iran
4. Non-communicable Diseases Research Center, Endocrinology and Metabolism Population Sciences Institute,
Tehran University of Medical Sciences, Tehran, Iran

w

5. Department of Internal Medicine, Shariati Hospital, Tehran University of Medical Sciences, Tehran, Iran
6. Trauma and Surgery Research Center, Sina Hospital, Tehran University of Medical Sciences, Tehran, Iran
ABSTRACT

Background: Evidences exist that abdominal obesity is a difference in terms of body mass index
(BMI) and these two factors have different effects on bone density. This study examined the
association between body mass index, obesity, the history of fracture and bone mineral density in
Iranian population.

There exist evidences on the effects of body mass index (BMI) and abdominal obesity, and the role of
this two factor on bone density. This study examined the association between body mass index,
abdominal obesity, and the frequency of fracture with bone mineral density in Iranian population
Methods: The Study was done as a cross-sectional, population-based retrospective study. People over
18 years were included in the third part of the IMOS project (National comprehensive plan for the
prevention, diagnosis and treatment of osteoporosis). Abdominal obesity was calculated based on
waist to hip ratio that was considered positive > 0.95 in men and 0.85 in women. The linear regression
test was used to examine the relationship between BMI and abdominal obesity with bone
densitometry.

Results: A total 2019 cases (717 men, 1302 women) with 41.85 £ 13.95 years enrolled in this study.
Almost, 36% of men and women were obese based on waist circumference. Correlation coefficients of
BMI with bone density were equal 0.236 for Hip, 0.133 for femoral neck, 0.138 for lumbar spine.
Waist to hip ratio was inversely associated with bone density. Bone densities in the hip and lumbar
spine, in individuals with a positive history of wrist fracture were significantly lower than those with a
negative history of fracture.

Conclusion: contrary to the total body fat, abdominal obesity based on waist to hip ratio is inversely
associated with bone density. In other words, abdominal obesity increases the risk of fractures by
reducing the bone density without creating protective shield of adipose tissue in vulnerable areas.

Keywords: Waist circumference, Waist to hip ratio, Abdominal obesity, Body mass index, Bone
densitometry
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