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ABSTRACT

Background & objectives: Obesity and osteoporosis are major problem that their prevalence
is increasing. Physical activity can be effective in the prevention of osteoporosis by some
mechanisms such as changes in anthropometrics variables. Body mass index (BMI) in men
and women is closely related to bone mineral density (BMD). However, the relationship
varies between BMI and BMD according to the different studies. Therefore, the aim of this
study was to investigate the relationship between body mass index and lumbar bone mineral
density in active and inactive middle-aged women.

Methods: Sixty active, middle-aged women and 60 inactive women in the age range of 50 to
65 years, with medical records and clinical trials were selected in Milad Hospital in Tehran.
Body mass index was calculated and bone mineral density was measured by DEXA scan in
the lumbar spine (L; to L4). Independent t-test and Pearson correlation coefficient were used
to evaluate the data. SPSS software version 26 was used for data analysis.

Results: The results of this study showed that in the active group in L;, L3 and L4 lumbar
vertebrae (p=0.034, p=0.017, p=0.019, respectively), and in the inactive group in L3 and L4
vertebrae (p=0.034, p=0.022, respectively), there was a positive and significant relationship
between body mass index and bone mineral density. No significant relationship was found in
other lumbar vertebrae of both groups.

Conclusion: The results of the present study showed that weight gain and consequently BMI
among active women reduce the risk of osteoporosis. Physical activity in women seems to
lead to more muscle mass, which in turn leads to an increase in bone mineral density.
Considering this issue, it can be said that one of the applications of the results of the present
study is the use of this index in predicting the bone density of individuals.

Keywords: Bone Mineral Density; Middle-aged Women; Body Mass Index


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

WA pluse) (el 0pladds (@i 0995 Jd )l S 3y psle olSiuls alxe €77

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

203 Ulgiaml (S 320 Slge @51)3 b (39 0395 oAb s bLIHI (Hw) 2
Jed pat 9 Jled Jluslo ) 0

oMl Yoy & uad W plasi ai plicks

Ol g (Slblb aesde oliuls (b)) [0}1.: 9 (P b »3 0SS () IO}LC; P 3 098
1_fasihi@atu.ac.ir : S g il oy - PYEEVYVOYS :us1s - AVAYVAYE - £ :5ali . J ghune 0wy 55 *

o35
e il ol Gl 33l Ja s LT £ oaib a5 st (slodes oMo I G3la 5 olgstiml S 50 183D 9 dne)y
8315 39— gl (S5 93 I (5 Sy VS (BMI) (535 0395 [aali )3 juss disle Sasie S pusille (52 b Jl 23lg5 50
D3 oalaiwl 3) g0 S8l Ul e ealb Wlgic 4 sl o yimS Job & (aili ¢yl BMI glwT (s 5 0)lasl & an g3 b .5 g
o=l L)l 5500 55 bls)l (BMD) ol szl (Sidse Slge AT L ob) 5 ols pe 0 (BMI) oy 0395 yoald .5 58 50
ot bl ) o pols sl 1 538yl palis sl e glate calise wilsllas a3 ax s b BMD s BMI (4w abuly (Jls
35 Jed i 5 Jles Juslse 0) )3 oS olstiunl isse Slye o515 L 3y 0355 (aslis
9 =iy Bl IS (Jlw 7O LD Siw adiols )3 Jlsd pue )5 7+ 5 Jlsd Jluslo w) pas 7+ Slass IS gy
Slgo r;:l):s,a.p»LG G 0395 (EAalh L3336 LBl e piwd VS W) gy 9 Ul G MM Yl )lew VS SUL wliole T
b 9 Jiius t oo T Jlacib 58 ool (g L Ly) (s o8 il pid o giw 13 DEXA (Sl b ol gl 53350
b oslamwl SPSS-26 L1581 e 5 jl aosls Jul=xs 5 a3 525 512 303 ,5 oslamul oSS L)1 Gl x g pu K
D=/ W =/ Y& sy 5 au) Ly 5 L3 Ly 505 sLdro pe 03 JLsd 09,5 )3 &5 313 plis aslllae oyl olis :Ldaidl
Sloe pS1)05 b 3w 0395 el o (P=/ VY P=/-YE i 5 4) Ly 511 S e 0> Jled ut 09,5 )3 5 (p=/-14
PSS L 530 0355 (el (09,5 93,8 S 0 jue mbiv )3 ibls 3535 SIS ise 5 e bLs)l Ol gl s
s =8k SIS Gise bl plgFiml (e Slge
ObalS b lgsiwl 5oy phas Jled 0B os BMI azss ) 5 059 Gl 381 a5 sls plis puols $aions gmlis 36 paS dzrais
oA dagidn 9 Db 5o e (S e (FMAL 0393 S A YB) VS S S walled plmil dus) (5o S 4 AR 50
ol SLas ;) Jl 55 s vl 39l £910 90 (pl & ax g5 b3l Jss & b Laylgiaml (F3=e Slge rc.fl)s ol 3l
ol SL31 Gl gl @515 Ol e (295 )3 eals (ol Jl oslatul puols aiis
32 0395 paalb (Jlusle Yb) wlg=imwl (F3=e dlge ffl).'i 16 e jly

\E--/E/Y- Q‘h).‘.).» VE- /YY1l
L ulsziwl 5 s (WHO) ' Sils cublage wle jlw FURERN
GRS ealde (g pieie 9 e Slol Jubse el 5 SO s a5l Solib $olew olsziuml 5 5
bl ) [P] el oaol plan V3 Ylgziwl O ) é)sil,m 9 dgb 50 Wl 9wl HIubo IS
5 )SlS oy wlsFiwl 5 92 g onb S9a 50 i)l S D] 3 9bse Ve olew ol 4 Jluwsles Jl 32y

' World Health Organization



http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

EFY Ve 5 plus )5 )l

w32 0393 (eald ¢y bls)l

Il 1S BMI WHO ,Lse Gulawl ,o [YY] 3500
YO Sl iy 5 Jlo s YE/A4 B VA/D s o5 VA/D
G 03 W] amib a8 a5 )s s asldl
9 (3 0353 Al (seadime bl wiléssxs
BMI al jolis c)ls 395 pl il (53z0 Slg—o
S 038 255y Jole S wlgis @ Mlgioe
P 9 i3 walled Hhals [VE] 35 ple vl gl
s SIS Gise Yol & (F35) Job vs (S S =3
lled 0 9Me 44 03 b 50 Yl gl (F3we Slge LA
S0 g @153 5 pSedin Vob 4 by b
03 pbice 483 [10] 383 5o il 381 ) ol gl
5wl bds e w Gilga 98 9 S35 Wb
A saiellw 5 Slusbie uhss VS (ol wblage
3538 LS oo 5 sy V8] 3950 Slesd
FPwe Moo @F5 Gl 3l el b))y wliy pes oS
Ity olaliod 4y s Jlsd b ) ol sl
323 5o Yl wli) S Seas pl L.VY] deib 50
Olsinl we Slge oS5 s Hb))s wnllss il a5
SIS Sy (2 )l Db 9 3o wnlled £ o5 &y
s 5 3ib (slaamsly wuliyiss Jl 3 e ol [VA]
RN PP P U R W ELR IRV PR
57355 5aazs gl aled xS i S ol il
WS o8 Al 5 lsa WS AT Sl ol plles
S os V4] as)ls )18 BMD Lials (6 e 0o
as sls plits olSes 5 " IS i iy mlis a4
SloFul 28l oy ko il 550 05ly by pes
LagT ulgswl S5 hals Jl 5 anblas awsly vb)
385 @l uiged [V ] 38 s )85 0>
o 0395 Lealis aF Sls Ylis YHes 5 el
L Sude Suned Jled 9b) o3 5 Jled jut plpxs s
OLS68 5% g wld  Jslio )3 [Y1] 5)ls BMD

' Rovera
2 Todd

* Daly

* Jlesanmi
3 Fassio

S s wglas el wglaie W) glS” JAls Hs i
Je Dl (F25) S 9 5548 waulled @385 wasid g
oliis La )T Y] A5 9 5o o gmmo D olas oyl
S 5= &0 0l e Jl iy jl s Dl W) &5 2830
Sy A i 5lo 0¥ 2l 5 2isib 5o Mire wl sl
Olgsximl 5 93 Il 0l Ko a5 K Jls O+ Vb
Olgsiaml 55 9 (59 s Sl [E] cowwl 03 55 & 55 1)
o=l L ablio o)y ¢y pseslun 5 039s (6 oSl Jols
alan Jl 038 (5 puSing sLalis) Gbioel s ilon
JH[B] sl 5o JLsd &4 Jlod jue (S5 35) S puuss
4 UlsSe wlgiwl 5 53 )3 VISS 8L )i Jolge
Ayl ( SFasly s (2 0395 (EALD W (yw
Sy A s plg 8l s plsiwl 5 9y Al ST
D eelins 5 erls AL 8l )s wslardss Jolge
Olis wliuazs [7] 3,8 o )lbl (S 568 9 5 )=
L olg=imwl S5 93 Solow & ObMine ST 4F 3ids 50
o Job )3 b Jl e Ly yis 5 03ls JuSits 9b)
J—ole 2 p—ane 9 359 50 Mine Solow ol 43 355
L bls)l )s @il b)) vs ylsximl (5 93 Golew
L5 [YA] 3l 5o 09yl 0500950 Fib )3 Ll
IG5 03m W)y &F 323 e plis Silgl )8 b=
0393 Olyinl (awe Slgo @ST)5 23 JIAT il Julse
S=e Slg—o 2S5 el L wa wis phels 5
03 OLSed 9 3130 samn [4] il ol ot ol gkinl
Ol b v s L &S 333 ,8 Yl Ll (yued
W= 9 &3l 0> [V -]l ol e yl gzl SIS
5 3oles e ls Wl gsiaml =3l & SSwlke (slo plid
(Slwplgziml) () ghimwl DL =3 il 381 eacly
Sloiwl 0395 inl 38l 4y jomie walis VS &S osub
G 0355 5 U WIS VL I G b SNV ] 3 50
Gl plgziwl SO =8 a6 % Jeole Silgs 50
é_éio\_(__gob_icd_;u_;)%q_ébwb.ge}&c._\ﬂsb
J—oe b G385 )il Ly g 50 03iiS o a3
039 il 45 sl ol l 3950 wilsllae 23S e
el gl SLao S ol )3 e Sl ol sl shls


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

Y49 Hlaws ) ‘[D)L“-; o )louds (Pl ©) 9

Judl S g o sle olSiuls alxe E7A

et )b elwl o s ges ozms 3)5T o
w2 p0) /B3l g 95 Slar i85 5 VS b Ygus pu
o 03 3ub 35T u A ©seiT wlss 5 (140 Ylisebl
sob &y aF 8339y 63h3l Jlsd Wb I sl asiloe
auda A w slaias JluwsSs JBlaa oo oy rnb.m
5 J28 jag 09,5 Sl 533 50T aimbls (S wulles
9 diblas sols Sy walled a5 359y SB) Jolids
Il Odm 2399 sl Jlsd 09,5 L (S pbas
4 by po ledbol I aslinl i) oy u3 >S5
LaoT "ulssiwl iase lgo 513 i hle 5T
A = b Jl (532 0565 (Al .93 )5 oolaiwl
w3y ple 43 33 093 g3 o eI oS A 3,8 W)y
W) esauia zJelib asdloe 43 39,9 S s 3T
9 b o Blo—w IS (Jlw V- L5 €D (jam
Ol e iy )3 9 gliw lew 03 DEXA iol o 3T
Uu)smdkssl)sl._\m};m)@llﬂoﬂs&)b
9 9090 SLagls by ime aalw (wlgiwl (S5 99
owais 8 slasolow wubs) o e Golew iubls
S JeSo b 5ol 8 yuoo Ja ) &S (ol 8l s 9 (s
D9hie a0 A58 B §axT )l 358 99 (pl3e
09T Jl oo s S o jlasil slaosls (s lwdle »5
wleMbl (L))l sl 5 S 98 paoinl -85 )5 50 5I5
NI j g pue 9 M09 sos S Jl odeTemuwsay
o3laiuml ) g pay SSimred i pb 9 Jdwo g0 )T
=8l o ) Sl LRosls Jd=xs 5 as s sl ) 0
b oslawl SPSS-26

L aidly

BMI a5 BMD a5 sls ol e toy 5o T s
Il 3L ols Gise Voo a3 VL)) s 09,5 Wis s s
(V J9aa) P=+/+0) ol Vb9 pat 03,5

3 Dual-Energy X- ray Absorptiometry (DEXA)

bl BMA o I 0393 YLJ VS AT J8sls IS
5 M)ISBMD 5) o —tie y5l (bl =) 9 waiio
YT 3 0353 aF SlwS ) Ylssiml S5 o3 ol yad
5 ' Sl saizs olis [PY] 3 g 5o 0393wl ik
S—=0 dg o rofl)_'i)__;BMIdSsls olis vhHled
an i b [PV] 3185 ke bl )l awsly ol ol gsxiwl
) 32 dcslllae (ol B3 (s 936 s ol &
S3—=o dlgo rofl)_'sl._.u.u., 0393 yealb ¢y bls)l

Sor Jsd st 5 Jss Jlusle bj )3 S ol gl

B Uby)
Bla 4y 5 Siuad - Gawoss g5 )1 pols asllioe
Do Slasmwes 9 (55 )8 g9 )l T CJLU Ol oslaiwl
an caiiSasalje Jlon 0 als b )bl asols
7050 Liw 03953 =0 ) Y e Ylinw lows
23 oslaiwl 3) g0 (S wleMbl assls JuSis Jlw
S5yl J1 &S 393 plow YO+ 4 bogy yo astliow oyl
b A5 35399 0318 JuSits Jlusle 9 1) a5 V€D
Ol—g 3o Ylicw plow )3 VFAA-IYA] slalw
A S oS lgie L 9 039y (S jo 0359 5 bl
S3omalS LEL Sl Jols s oyl S 5y Solows
eleMbl (55~ 0359 5 shils Yliw)low T
Js—o 8 bl jo BMI gl e 253 90 Sainle 5T

BMI (kg/m?) = Weight (kg) ~ Height (m?)
Il )3aS BMIWHO Jlze Gulsl » 3035 ausl=xe

YO Sl ik 5 Jlo s YE/AQ B AA/D s o5 VA/D
Ubs) L BMD [YE] o axs ,5 ,das )3 o) aslal
"(DEXA) caclow (55 51 b (uSl asibl szicw wda
S5 0)lassl (5 )08 Slao juo VS e siumils Jouw g3
wzmash wleMbl (s ola aolivdus oSS I dsy .aulb
7 Lol slacss oyl Jl agids wdlss 5 ol gskinel (5 99
QRS )3 =gy 9 JLed pud ) 7 9 Jed his
Jo— 3 Jl osLé.u»Il_?A_",mla_z;.xm o=l

! Wang
2 Dual-Energy X-ray Absorptiometry


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

£79 ubled 5 Vb )3 Jlize 2 0395 ealid ¢y bls)l

JUd 3ag 9 Jlad Jmilio 0b) (533 a3 9 wlgstianl @F1)5 &3 boga po (5o pasio pa3lie 9 K yioga9 piT wleMbl .\ Yy

Jled pue 0b) Jdled g L& pysito
P value
(0S5l) (0sSle)
AT OY/YY £0/8d OY/EA £ E/¥Y (JUw) ¢y
/70 \OE/Y\ £ N/77 \OY/04 £4/YY (o (Silw) 35
/8Nt ZY/YY £Y/04 7O/\Y £ /Y7 (PS5 obS) wis
-/-€9* Y7/\ £ Y/EN YY/7- £¥/¥4 (@0 pio p2 P S 5liS) U 0355 sl
ALY /-EANY \VAEVAY 4 (200 yio Bl 3 @)5) roS (L0 o Ol griunl @13
P<./-0 o 03 Jlslise = slas *
bL§3)|)_oS.~5LQO)_;(oU|}:'dm|oj..\sz.n.)|}or;ﬂ)3 L)A_)M-_u).iohby).o);é&nfd}.\;)é
=20 dg o lpfl)_'\')'_z._nb)l..\. S99 Il e =5 plg=ximl (S0 Slge rofl).'igoé._v 0393 yoalb
Ly OM0|>.'XI.UJ| o3dline Joaa Gb yu el ool (oo Jled 9b)
L v 0395 ealb Jled Jluwsle Yb) vd a5 Sgib 50
Jled Juusleo 9b) po8 Ylgtiasl (BMD) (idze Slgo P39 s 0393 VAL g SR e 06 Y Joda
((v_.g).o)s.o).,[c)f,.l.;)BMl U 0395 il (BMD)QIWIL,;.\S.‘Q;I}Q[JI)J
(p-value) s)ls siso mhbuw (1) S g pud Jlsed 05,5
- /-ver /7N L,
/Y0 /Yy L,
/AY* -/YE L,
./-\9* /Yy L,
/.y /%€ Li-L,
L /eve* -/70 Total
p<-/-0 be)é)bl.’w.ca}h’ﬁ*
U|,iuu|ujmé|}_orof|)_'il__vué_yoé,300$w u.t_»M»_u)aod.\Joy).o)aéLo.o\"dg.\A)é
J==3 IS 3929 SIS Hize L)l j o5 S0 jie )—Jo|5-7'=1w|ui—\9ﬁé|y°r°fl)330—‘~e 0393 il

JLsd pué Jlaslee OUJ )3 a5 3 g 5o 0aalite Joaa

Jled e Juaslbo 9b) oS Ylgiasl (BMD) idse Slgo S5 9 Us 0395 YEALD (yu Rimed w9 p8 ¥ Jgaa

(@00 s 32 5 5k8) BMI iy 035 sl (BMD) ulsscinl sime Slso o513
(p-value) s s iso s (1) Kissods ap pid Jlsb put 09,5
Ard ALY L,
/Yy -/¥a L,
-/-ver /7Y L
-/-vy* AAs Ly
L/ PAF /N L;-Ly
L/E\F -/74 Total

P<./.d Tows 03 Jlalise s slas *


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

Y49 Hlaws ) ‘[D)L“-; o )louds (Pl ©) 9

)l S g o sle olSiuls alxe EY -

il S oibT Loy s 50 mab s Hinl -9l 5
[P35 o )bl IGF-1 5 5 i) o) 90
ol wiac )l Ginl 381 L SWUeUT slay so) 50
ol S o Loyl Laglgskiwl I cublan )3 seun
ALl 5 @l Loy )i eauilie )3 v 500 50
IGF-1 a5 0ab 0303 puizxed 3018 L3l ju wdac
s orizmed [¥0 ] )l olsstiul y SSWsibT (s 3l
5 JLsd 09,5 53 583 a5 sy ylis asllos ¢yl
-0 Slge oS3 L 0355 (il g Jled et
Jd 09,5 )3Ls 0 e s @ oS 5lao ae ol gl
9 wude bLs)l Jled jut 09,5 3 Ly 5L oo uw 5
aalsis b sl asllae mbs ibls S9a9 SIS ine
e Jole S ol ySae BMI as sls olis oS0

auibly BMD I35 546 5
o= Al (5o gae ol DS bl JSdie S
S8l s i (Js o3l b sl BMD 5 BMI
o= slasiel . 3)ls 3959 BMD s BMI Gisss 5 )90 0o
S 9= b 55 1 58 je BMI as” ol ()
55 )30 BMI .5 )ls BMD 1 (s3uie 555 ol gl
DS 5o Sl Sl S50 2 b S i SSwlle VL

03 9 e gl endled S =3 el i )

BMI juizxo [¥1] anbs—o Linl -8l BMD a=ui
sl Joss pe S 20 3L )3V Zobus b )35 50
L5 o)l 99 piml 3 dss ) Swbwl S dis aF
o303t a8 LS wisdlae b b ol asllao
wbls eiloe 35 BMD L BMI ecie bls)l
AVDE (590 ,S5aublS asllbo o Y)ed 5y 90
Gaagh a8 aisbys 9 asals plxil allw €--09 w)
3,5 Hpobe b olsiwl 5 5 ulsie ont BMI
azlloe L ju BMD , BMI _ibsl=e 31 [¥Y]
o plol Sl S8l o s & (5,5 zhie
S olruss 358 aslloe )3 LT b s 35
L bls)l )s (58 5 6 08 e jue vl sl (S33%0
LS D3 D) 3B 5 YJs S ) WA 0355 il

Eaxs
A1 03 0355 (alib GRALS 5 e Hleldl b
Blisl oyl 5 93 Solen 3 03 @S Ol
bl )l 5w 0 asllao yl Sbol B3 [YD] il 5o
Ol (Fase Slgo @51)5 L (S 0395 EALE 0
375 @G .3 99 Jad e 5 Jled Jlusle 9B > yoS
o) BMI 5 o9 BMD Jlacie a5 sls plis pusls
Il el Jled pae Jusbe 9b) Sl piddin Jled Jwslo
0Pl lsinml oS 9 )3 JIST 8l Jolse aloa
9 Sl 0095 g9 b Ly . anbl 50 lpf 32 0393
9 030 @5 Laol szl el )l s 0355 Gals
A pmie Azl S A4S Aol s phals oT LS
OlsFiwl 59— Golan 5 GHwsih s Glul -8
2= SSBlSo VLS (3 v il 38l [Y7] 5 e 50
33 =o w3 g odly Gl 8l ylgiwl e 3L
Olsinwl Siasne Slge o515 5 Adl HLAL Ol
SLos 09 UllSes 5 'S ks 4 [YV] Sgibse bain
Dl Sle (slaplins Ginl 381 b 1)y il gskinel bl oy
8l S s §)pb il s albe )b
a5 pls sl oadblacl sla b ol I ol gkl
IS 5 polie b ikl 8l 55J il ISy
D= e wadled 3l o) e 4 ($3dsie wlaixs [YA]
L 5 aslaials n olgtiwl o515 ladie 5 03
3l Silged LagT Jl 55 0 @l b jusls Gz
iy led elil e el il iz oyl HiST[VF]
oo b 4 [YV] a@s 5o plis b v3e vl »
Sl sl & Fwly )s SISl pius Jled S8l
9 S I b wlgwl @51)5 Hiel 331 b 393 90
G sl joln s b 3ea aiws ol 4
salled plxil 9 b))y boal jb V> A5 (50 alea
)= A5 38350 F) U= S e s (S
alon ol 50 lgstinl 65155 5 aliae Jlaie

S50e098 whinss & ulgise SISl (g2 piewe

' Beck


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

EVY U 5 plus )5 )l

w32 0393 (eald ¢y bls)l

S @) G i Ol e 313l ol gl
2500 mu3 93 e 390 Lo S350 T oaboslaiwl
Al 7O L0 Lo 5350 T Kb s 0359 0 V3 52eS
i Lo 53390 T Slacss an 8 .39 o pdwd )3
oealib ey ooy Sl 5 Jolf 5 5888 zlis bl
S o8 sl e Yl 9wl fﬂ)-"ﬁu-"-‘-.’ 0343
G5 9= 0290 03 S bl s Vlgsioe 5 W0
OT Jl 5L Sl S )l (6 puSin 9 Ol gciwl

3,5 oslaiwl

=

Jiss 9 s BMI 5 (0)9) (SMaac 0395 38 Vb
Gl i S99 pmp G3USI ) Syl el Lsas
Higmobasl 59 5 Ve L3I L ashy 35,5 50
Dls & pidip Jbid Ul i 4 916 G2 )b
= S il il an jomie el Vs 9 S 50
Olsis Ylainl £ 5590 3l & an 55 L .33 55 e ol giawl
Jlusleo 0 bl )3 w3 w9 5 BMI o Ji

S gwd odlaiwl Ylg=ximl (S5 99 sod (B y20 S

AV EN PER LTSNS

ol il (it 9350 )3 BWAI aireS low o5 asllao (ol
IR.ATU.REC.1399.038 a_uwliuis b Slblb aode
L aslal T wulo) rd O S o b 5 3ub awl
53,5 Ll

1D )38 9 S

ool 9 U9 5 o=l 0> VB S S b (seles I
oL 9 S— p=l pl=il s ) udiiizxe aS (s )3
D35 50 SI3)38 5 ,Sis JloS (A3 905

Sh— b @dlie (polss a5 mo Gy i ol

] anblas Jss 4 olF s 93

b liaud e gd b Al YA B £+ L) )s BMD
3535 GRS 5 33,5 ) ek wlalllas
£S5 Rl )3 pice Jole Sy o 0355 il as
OLSes 5 ' S ) g5 izt [YV] cnl il gl
0PaLE b af Olgsinl iase Slge @STy3 (s bl
3) 9 Jluibie 4wl ) OY 90 )2 b (S22 0355
o= A 3030w Al el 4 9 A33IS DS Sw) e
9 wie L)l BMI 5 (5 5 sLao ,0 BMD
r6ls asllboo bl Ly as cbls 3939 15 sine
BMI (51 abosl) ol 5 " ¥l [YE] 35: suad
b 1 Sl I Ssy ol gsxiwl Gls eaws Jl s
Aiisb s 9 353,35 Sw) s Jle V- /D 68 (Sle
O3S wd Jl polys )3 ) vas YL BMI as
wdbdlxo Y WIS 9 peS w88 g VS Yl gl
53 )2 Wb V) 9 peS Wl yEd Y giuw [YO] XS 50
= bLs)l.diwd 9 09 Jo5 pue Slamonsd
0= Jols5 5 sl ooz Siussh s s BMI
Ol szl o lize sLdwa—wd )> BMD 3 BMI

el s glae
a5l )3 YU BMI as 8550 ) gu0s an S
B33 —zio wlsllbo (bl il =o Lo S wsh
olsic & .2slos )8 )T ) Saliske Sl )5 azuis
5 ouSly b ss 509,5 S)jm asllbne S JUe
Ol 5 39 ) 7+ YAV Jolib a5 b plomil ollSes
5L g Kk o yinl 331 L Y BMI a5 ssals
9 52 6« =l o oM< [¥F] Sl bl)l )08
03 APPYYD Joliis alsluwl asllbe < )3 gbhled
355 b & Bl 03 &5 33,5 G sl
Jlo s 0b) & s (5 pli ol giwl SSKuwsils sls
S92 sumedls $93 aslloo b a5 [FV] it wJises 5
Slacss S35 ) wglas 35lg3 S0 WS 9 guedl e
Slawmasga=o .ol Lo 535 0T w9 Aiges

fflﬂ)auglxﬁj)umlga;ﬁsb)bl;m

" Torgutalp
% Saarelainen


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

WA pluse) (el 0pladds (@i 0995 Jd )l S 3y psle olfiuls alze EVY

References
1- Rinonapoli G, Ruggiero C, Meccariello L, Bisaccia M, Ceccarini P, Caraffa A. Osteoporosis in
men: A review of an underestimated bone condition. Int J Mol Sci. 2021 Feb;22(4):21-5.

2- Bouvard B, Annweiler C, Legrand E. Osteoporosis in older adults. Joint Bone Spine. 2021
May;88(3):105-135.

3- Thambiah SC, Yeap SS. Osteoporosis in South-East Asian countries. Clin Biochem rev. 2020
Feb;41(1):29-40.

4- Fahimfar N, Noorali S, Yousefi S, Gharibzadeh S, Shafiee G, Panahi N, et al. Prevalence of
osteoporosis among the elderly population of Iran. Arch Osteoporos. 2021 Jan 21;16(1):16-20.

5- Bragonzoni L, Barone G, Pinelli E, Benvenuti F, Dallolio L. Actlife protocol for osteoporotic
women: Osteoporos. 2017 Feb;15(2):264-72.

6- Sharma H, Anshul B, Naincy S, Saran S. Endocrine causes of secondary osteoporosis in adults:
mechanisms and evaluation. Clin J Diagno Res. 2021 May;15(1)370-9.

7- Reid IR. A broader strategy for osteoporosis interventions. Nat Rev Endocrinol. 2020
Jun;16(6):333-339.

8- Hoke M, Omar N, Amburgy J, Self D, Schnell A, Morgan S, et al. Impact of exercise on bone
mineral density, fall prevention, and vertebral fragility fractures in postmenopausal osteoporotic
women. J clin neurosci. 2020 Jun;76:261-263.

9- Sagayama H, Kondo E, Tanabe Y, Ohnishi T, Yamada Y, Takahashi H. Bone mineral density in
male weight-classified athletes is higher than that in male endurance-athletes and non-athletes. Clin
Nut ESPEN. 2020 Apr;36:106-110.

10- Jafarnejad S, Djafarian K, Fazeli MR, Yekaninejad MS, Rostamian A, Keshavarz SA. Effects of a
multispecies probiotic supplement on bone health in osteopenic postmenopausal women: a
randomized, double-blind, controlled trial. ] Am Coll Nutr. 2017;36(7):497-506.

11- Codrea CI, Croitoru AM, Baciu CC, Melinescu A, Ficai D, Fruth V, et al. Advances in
Osteoporotic Bone Tissue Engineering. J Clin Med. 2021 Jan 12;10(2):253-260.

12- Pagnotti GM, Styner M, Uzer G, Patel VS, Wright LE, Ness KK, et al. Combating osteoporosis
and obesity with exercise: leveraging cell mechanosensitivity. Nat Rev Endocrinol. 2019
Jun;15(6):339-355.

13- Khalooeifard R, Djafarian K, Safabakhsh M, Rahmani J, Shab-Bidar S. Dose-response
meta-analysis of the impact of body mass index on mortality in the intensive care unit. Nut Clin Prac.
2020 Mar;35(6):1010-20.

14- Hariri AF, Almatrafi MN, Zamka AB, Babaker AS, Fallatah TM, Althouwaibi OH, et al.
Relationship between body mass index and T-scores of bone mineral density in the hip and spine
regions among older adults with diabetes: A retrospective review. J Obes. 2019 Apr;22(4)165-73.

15- Cavedon V, Milanese C, Laginestra FG, Giuriato G, Pedrinolla A, Ruzzante F, et al. Bone and
skeletal muscle changes in oldest-old women: the role of physical inactivity. Aging Clin Exp Res.
2020 Feb;32(2):207-214.

16- Alvarez-Pitti J, Casajus-Mallén JA, Leis-Trabazo R, Lucia A, de Lara DL, Moreno-Aznar LA, et
al. Exercise as medicine in chronic diseases during childhood and adolescence. An Pediatr (Engl Ed).
2020 Mar;92(3):173.e1-173.¢8.

17- Rovera JM. The Relationship among Sport Type, Micronutrient intake and bone mineral density in
an athlete population: Drexel Uni; 2019 Jan;12(1):132-41

18- Aboarrage Junior AM, Teixeira CVLS, Dos Santos RN, Machado AF, Evangelista AL, Rica RL,
et al. A high-intensity jump-based aquatic exercise program improves bone mineral density and
functional fitness in postmenopausal women. Rejuven Res. 2018 Dec;21(6):535-40.

19- Todd J, Robinson R. Osteoporosis and exercise. Postgrad Med J. 2003 Jun;79(932):320-3.

20- Daly RM, Dalla Via J, Duckham RL, Fraser SF, Helge EW. Exercise for the prevention of
osteoporosis in postmenopausal women: an evidence-based guide to the optimal prescription. Braz J
Phys Ther. 2019 Apr;23(2):170-180.


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.4.465 |

EVY Ol 5 ulus )3 iz i 0355 il ¢y bls)l

21- Ilesanmi-Oyelere BL, Coad J, Roy N, Kruger MC. Lean body mass in the prediction of bone
mineral density in postmenopausal women. Biores Open Access. 2018 Oct 10;7(1):150-158.

22- Fassio A, Idolazzi L, Rossini M, Gatti D, Adami G, Giollo A, et al. The obesity paradox and
osteoporosis. Eati Weight Disord.2018 Jun;23(3):293-302.

23- Wang Y, Chen F, Wang H, Yu C, Shao S, Zhao M, et al. Association between forearm bone
mineral density and metabolic obesity in a northern chinese population. Metab Syndr Relat Disord.
2020 Jun;18(5):251-259.

24- Soltani A, Pazhouhi M, Bastan HM, Mirfeizi S, Dashti R, Hosseinnezhad A. Bone mineral density
variations in 20-69 yr. Popula Tehran/Iran. 2002 Jul;14(2):306-19.[Full text in Persian]

25- Kalem MN, Kalem Z, Akgun N, Bakirarar B. The relationship between postmenopausal women’s
sclerostin levels and their bone density, age, body mass index, hormonal status, and smoking and
consumption of coffee and dairy products. Arch gynecol obstet. 2017 Mar;295(3):785-793.

26- Greco EA, Pietschmann P, Migliaccio S. Osteoporosis and sarcopenia increase frailty syndrome in
the elderly. Front Endocrin. 2019 Apr;10(2):255-67.

27- Kopiczko A, Adamczyk JG, Gryko K, Popowczak M. Bone mineral density in elite masters
athletes: the effect of body composition and long-term exercise. Eur Rev Aging Phys Act. 2021 May
31;18(1):7-17.

28- Beck TJ, Oreskovic TL, Stone KL, Ruff CB, Ensrud K, Nevitt MC, et al. Structural adaptation to
changing skeletal load in the progression toward hip fragility: the study of osteoporotic fractures. J
Bone Miner Res. 2001 Jun;16(6):1108-19.

29- Orenstein M, Friedenreich C. Review of physical activity and the IGF family. J Phys Act Health.
2004 Jun;1(4):291-321.

30- Machida S, Booth FW. Insulin-like growth factor 1 and muscle growth: implication for satellite
cell proliferation. Procee Nutr Soci. 2004 Mar;63(2):337-40.

31- Chin KY, Chan CY, Subramaniam S, Muhammad N, Fairus A, Ng PY, et al. Positive association
between metabolic syndrome and bone mineral density among Malaysians. Int J Med Sci. 2020 Sep
16;17(16):2585-2593.

32- Morin S, Tsang J, Leslie W. Weight and body mass index predict bone mineral density and
fractures in women aged 40 to 59 years. Osteoporos Int. 2009 Mar;20(3):363-70.

33- Wiacek M, Skrzek A, Ignasiak Z, Zubrzycki I1Z. The changes of bone mineral density in relation to
body mass index and aging among Polish and different ethnic women in the United States: cross-
sectional studies. J Clin Densitom. 2010 Sep;13(3):307-14.

34- Torgutalp SS, Babayeva N, Kara OS, Ozkan O, Dénmez G, Korkusuz F. Trabecular bone score of
postmenopausal women is positively correlated with bone mineral density and negatively correlated
with age and body mass index. Menopause. 2019 Oct;26(10):1166-1170.

35- Saarelainen J, Kiviniemi V, Kroger H, Tuppurainen M, Niskanen L, Jurvelin J, et al. Body mass
index and bone loss among postmenopausal women: the 10-year follow-up of the OSTPRE cohort. J
Bone Miner Metab. 2012 Mar;30(2):208-16.

36- Watts NB. Insights from the global longitudinal study of osteoporosis in women (GLOW). Nat
Rev Endocrinol. 2014 Jul;10(7):412-22.

37- Pricto-Alhambra D, Premaor MO, Fina Avilés 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 Feb;27(2):294-300.


http://dx.doi.org/10.52547/jarums.20.4.465
https://ejournals.arums.ac.ir/jarums/article-1-2022-fa.html
http://www.tcpdf.org

