[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

wlig O lhdond gloiuily Cublug 0uCllS Ao
YY-Aldio ¢ eyl oslod A€ 0398 (170 Hliws

Qg § o35 (195 30 Ulgstiw! S a1 Ol b Slows Callkd Loyl 2 eKin o>t
il £950 Ol Do wlw! M 438

1l 08 0l (S psle o8l (s 55 5 4085 p sl ouSCails camale 4085 05 S eyl it )87 18 yo Slorw

Ol 608 (08 (K pshe oSl ¢ i o355 5 135 p sk 0 STl camelor 105 05 Sl s )87 1315 o0 5 S

0121 18 Ol (S, sk o8ty nd plin 5 502 o8ltin 3, (0 gl (S gy Do S0 ) ol )18 1815 dabold

Ol )8 (Ol (S poke ol o e 5 308 ot 53 (0l gl (S gy Dl 38 5 sl ol yIS72 81 (e Lo

011 608 Ol (S ke oKl ] e 5 30 oiin 55 (0 gl (S gy Slihios S 5 skl 1 Jgulo W3

tdaly ot 5 =0l ol Ol OV é&};r}bo@l:‘wt&ﬁj))g.lﬂr‘,l.oe.xg.i.}b‘wlg-y.lﬁa};g)b_:l:.»‘ 12l oS
mirzaei_kh@tums.ac.ir

¥R/ ¢ /YA b9y G5l VFAO/AIY 18l 3o )b
oS>

o oy onl el Gl Baa sl el Sl g el S5 slasslen ) (K 53 S Sl iE (65 el Slallas 3iandde
Al e (Sl 5 Oy e ol s 01l des (ST e b Sl < lled B

Soslaad b e o5 gla obisl s S 13 ) 3ye Jle VA BT i 3 4l W YOE alaie e ool 53l By,
Sl Ll sl b S o s DEXA 55 4 Ol gase o135 o Sesll s S s BIA 55,
Ay IPAQ)

e 35 Wy s LINY/0 5 e e ol L ZEV/ (e b TRV 5w andly 0L Lo i b s m35 s
5P Ol Gk oS15 L (2S5 o Jla 00) (Sl sl i 53 s Sdlad Ol e B Sy ool oty il
P <e/v0) i sdalie (S amb 5o BLiI cpl oS sl Jl= 55 cpl Al o bae e O 52w 4L 53 T-scOTE (P=1/10)

(S5 Ul o liS i Sy Jole S Olgie a4 (Sl adl e 53 0U5 b Sl s 51015 0 6 s o 4 15 S e
3,5 eslizal b o 1gn 055 ab s Ol il Sdee

Oy S 5 Ol Gdme oS5 candly O3 oy Sollad ¢ S 08515

.

Ao\
bl 5 as kaes L OF 53 e e slags e O e O S Ol gl Ol 2
Il 5 S5 CaiS (g3 Shos b b dl Ll 5 e e A bl a8 W, e sl 4 g sla o S
e Sl Sl s S )lhe iy S Camex ol 2 S ol edamy Ml S Al 6 SKeir
Sla ol Sl eoldnd o pe (G508 5 Slsa (el 53 2) (S S bolge (S5 aher Sl ine 51 ol


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

O 5 (g3l 0 sloww /VF

ol sl bl 5 05 (odS D55 Al ez Sl s 0
5 550 Jas 4 4> L .(Berard et al. 1997) ..
ol 3l Al 0L cwdle Sy b (YL el
JRREY: VSlJ: Oliee b slowr et blosl o) 0 anllae
Oles e ol S8 05t 5 o (15 55 Ol

A2l o Sl g

B TS

Ml mbde rags cnl 2l Jole el sk o
iasn Sonstad Slides S LoV gla Salea
Doy O Sby pde oSl cdplie 5 50 sl
2o adllas (93555 laslas @ ar g b e (285
b 53 ey Slaglen 4 Dl pde 5 s il (L
L5 Y08 AL Jle ol 9510 U ole g es ) b
alls IS5y, ks anllls 50y skl sl &y
s gl Slide S e W weS by
SASY B US) A wl Ol Sy pske oKisls
(B J.AS RV 6,.&): BRI INCE A A
et anliin y SO e 5 oS ST b ol
A3 S g adlas 3 OB IS &S 5 aea

ol olsS pyd Sl eslad b S e o))
ol gl b il &S APAQ) S clle asliios
5obl S s Sl VS, G sl
Gl ol o3ls QLA gt ap axdS 5o bt s ol ol
ks Jlg Sda Jols o3 0l (Lee et al. 2011)
modly caw e bl mhas le 5o 1) S el Ol &S
dmloes 02 A3 0 D13 ) 2 3050 S pde 5 S
Ol b i s Lol Jlpw o o5 ol 658 ol Izl
Oby Sde 5 atas » Jpo OlS > 51 K o LIS i
Sl das de e g sl aids Wbl p s S Iy el

Mazzeo ) &5 o SaS I (g 4 45 Sl gllas
(et al. 1998

F e 3 S 0T L s e B lse 5 (Sl
Ll o G Sl e o 0L e Pl
00) Sk adsl sla Jl s a3l 063 .(Lock 1994)
Ll sesr s SV Mo 6 (S 80
.(Dennerstein et al. 2000) 1S o w25 1, ot
W) i aOgo) 8 =35 e s ops 00l 2
ke Sl B 3 ege B S O5s el ohis w
=SS Ol il (S Sl S e Wl Sl
Orchard ) 55 5 » 0Lls 3 5l zi OF 51 ol sla
Lol Sa 5l @& <ok (et al. 2016
5> LBl 5 e S0 e ST (S5 050 53 o
o35 yarld xS 5 03y a8 @ Ol e e
i YU 5 S S5 il a3l 3 S
SE Sh s promen 5 ol B D (ke
.(Cheng and Gupta 2013) 5 5 o L:l

5 GGy bl Ul 4l S Sl
St e s 4l 0L s Ol (S Ol (g5 xul
sk o ol el (Schmitt et al. 2009) s,
Cllan Opmen ol oolen 5l K0y sk 4
5 O3 @lal b ols L s LS (e G e
(Vuori 2001) il a3 J13 axg 355  Sbr
Ois il w3 Gl Osmman placase b G led
G 0 e Jolge Ol i) Osa)58 5 o s
2o Do 4 Klg e Ol 38 Jes
.Bouillet et al. 2015) wsl s Ol gl cuwdl
s dlesl Gk 5l Ll e Sb el aes
350 Ol (S5 RIBL cr e Ll
Olyge 4 = o4 ok (Heinonen et al. 1995)

sladleys (ool i 5 S e sl oS S


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

V8 /e o Slad Lol o Ky Iz

Jsomcjﬁ:\f\dw)\gkv:s;ywé\j
BODY o&Kis 51 kit S s addlae

COMPOSITION ANALYZER BC-418MA -
ske LS s o« Tanita (United Kingdom)

Sheslinal 53 s S eslinal g s g b Olelony
a5 Dbl oo O 4 Laa g Sl sl o g olSas o
sl S0 Sl s bl o ol IS5, S b
oS opl.(Razquin et al. 2009) <3 8 elxsl oS
3 O oS Ogmmad 3538 8 a5l Dbl S s Sl ey
5 s DEXA i) 5l edel cwls Sledbl il o3
BIA) S Coslle Jbs 5 eps ab
oS\5 Ol Bioelectrical Impedance Analysis
Osk 025 Aosd (g2 (SISO (p 2 A3 (G 025
el e 0n ST S 5 e el
a1 O

b o S 51 Ol Sdne oS1 5 asdllae nl o
Cgmims oMb 3kl 55 oS aib 0 DEXA o&es
Lunar Corporation, ) o&ws 3l gz opl 53 355 0
Madison, Wisconsin, 53713. Lunar DPX-MD
sslial e, Okl Oyl (S5 S, (USA
D5 £ 6 Y b o Ol (S5 S0 cal 5 k2 S
B s 8855 03,8) Ol Olsaal S5 (5 eS slao ge
bl Ol (S5l 5 edis S s (O Ol
el s walsl s abee glom? s
e 5 (WHO) ler iy ool laton
Sl Sl Olle glalae by B S 13 g
s aw a3l Ol Seow Sl ol (WHO)
S Gosb 4 L s Gopspsind (sl (oIle)
Sade 4,5 B 53 ek =) (g5l L i T-score
sl Olge s =Y/0 5l ziy Js =) 5l s T-score
Soomesel Olge a4 =Y/0 gslew L s T-score
(Kanis et al. 1994) .,> S i

S P O V) GO VNPT SR P ST\
e Gl rp Ol boede e Jeadl s
Sao ool 5 bwgie (LAl e 4w 5 U3 sdel o
Lot 253 ol el 55 0L 53 S (e o8
Dlee ol &S spds e 33 2 Gl
Metabolic  (METs) cel. , SJpke cled
Committee ) .. <., Equivalent Tasks
Wb s aies aw w313l Jlae ol bl (2005
OV dadr) Lisd oo e LA 5 o gte S

doloy aslidwy b 1 2l I Olge
Food Frequency Questionnaire (FFQ) i, ,~
s ) aslidi y cpl olol s 8 s el VEY
e sl G ian Sl a5 A wul s anllas 54
Wiy, Sose aly S ol pa 5,5 55 1) 55
Esmaillzadeh ) 15 2,158 <Vl L 5 olale o Sain
A e 55 5 Sde wsliin by, 5 UL (et al. 2005
Spoedd el Og A 5 A3 oS el
(Asghari et al. 2012)

Shesleead by S Osds 5 by Bl L 055
(Seca 803) oLl 428 =l Seca Jlsws g3l 5
Seca  mw L5 Sl eslimad L a5 5 S Ve CEs L
35 LS Ok 5 e LS sl = 53 (Seca Y1)
@33 b sl adls 3 sl S s s S oS J
mmi? 3o ey wled LAl (5,8 o3l (g xentle +/0
A5 S ailee (g ) B sdme 5 (@5},\;) O3
S bl BB s ool me b eS 55 65 o5l
250k 4 lEs 68 fres 05 (g% Bl /0
3 emad 5 o polt 5 de g ois o 2T Juol s
A b sl Ll 02 00 oS Al (Sl A
a ol bl S e 00 5 el s AL s

A3 S s (Gl e s


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

OS5 (g3l sloww /VF

Sl i 4 S g el 5 03 LB B
S cpl esdle s YA 5 VY 5 V08/AY Sl
Oy 0355 do)d Oy (o o Bl 5l edis 50
AY/4 TV Sle lls S s (el s oo
30l el eed plie Bl 51 ds 5 AQ/VA ) 2 0/0)
Lap WY Sle 5 WVEE STus A4 Bl gl
e 0L asl 0L 53 Sy CJld Ol gy peomen
s 53 VIV s s 13165 S s s3I IFANV oS das
sles,S s b il nl SITNY/0 5 law gie colad L sl 3!
¥ i) A S 515 Jl

S s e Sl s iy Sl § dsax
3 a3l e S Al 5 oo jge Ot 4l s Ol gl
I I T e L R
TAVIV 5 T8I XV sl b 6hls s 5 a0 Olysand S 5
Sl wlt (S 4l s Olpaal (S Sl s Lo
SIS IVA 072 A N S TATVA PR P W
=t Ol S S 531 5IAY/E 5 o sl 4 Mo
LCUEREDJRUIE

Sl cla F o S Cled Ol bLILI O Jas
Som b Sdled Olge das o QLS ) miw S L
O35 (Sl o e e S S pase Jalye b Gollas
2 Sobgme U B BL s 5 S e
23 ok 08 el s B Dmen oS (gl e
el e e Lok o8 e Ao ol
Sl L <o) s o S ST 5 Al e e
053 S e g Sopar S Sl Ol
Rl 2 esdle ngd e (PTGl s s (=Y
(P=r/r) 0k o285 (PT/0V) S 55 e 52
@Bl Al gy b Ol Sl L lacils D) pe 4
St o bl S a8 ol SAE ramen Lol
P=e/aY) ails

Sl Soaky S Sl Ased e 33l sk w
ol Binary logistic adsles 5  abais lalas
sld (pnd 4 sed o (Peduzzi et al. 1996) .15 S
S8l g amg g @ VYo Bl iass ol gl
VEVST) 5 ol aolidiss y a4 (28U 55 (5 IS Ol e
05 Y08 ke cpl gl L YOr Bl 4 5L 5 enl
L 3,ls andllas 4 anil

L ol slaal oMbl o5l e 31
OB 5T syse Yo s SPSS i85 Sl eslizd
Obe 53 iz 230 Sapite DLl ke 4 238
Sy a3 36 i eslisel ANOVA I b5
3 Olpial (S e 331 (oS Gla pine 4l
Slarze 3lis aylio 5 t-Student o557 51 Il 513l
oS sdomin G mpe O3l ) baes S w3 AS
S (15 Ol b Glowr b BT (o st
Sde bl Sl O s (S s s Ol
LAd Gy ook 035 53 4 313 Ssl g5, Oles
Sy o 033 038 500 Gsles b S o il 05 5)
ey Jol Jle V=0 0 s eyl obksl lae (00
EMY andlas opl 53 (Sl o n0ke) (Sl 0
Sl Gseysn Olas (dsl 3B) s 5B L (e
S Sl Lasl s e s Sdee (ST LS
5l eslizul L 5 (Categorized) ous SS&E &0
bows sl Glp o n Gt Ose S5 S
Al a § L s sl /00 31 xS slis

o]
OLeS axllas 5550 Cumar SIS sla S35 Y Jsus
Glols adllas woodd 350y 5131 Y Jsd ulal o das s
OVIA xSl b ol VA s ST 5 871 e Bl

Sl s g Jlo SAVO Sl b (Kl e 5 Lo


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

W /e Gl s LUl o Ky Sz

ans OLES gl cpl sy laste 5 oS G dled ol
OL3 3 1y O 51 (2L (o5l 5 oS i ol Jle|
iy o 8 sl

bl Ol 6L BL s sdel oy il
Oyl ke o515 5 s o gl | 4l lagils o
Wis 4wl 0L 53 Sy odlad Olsee Sl 31 L oS s OLLS
el 4Bl A ON 038 5 S DS el o
s Sdlad Olsee LI o a5 Sl Dlallas
Col a8 8 Syso e o Jelye LAl slagl= o
5 Diniz .drwin et al. 2003; Diniz et al. 2015)
Ol g 25 3 OLen 5 Irwin ioes O1Kes
gwug&uﬁuﬁ‘m@x‘@wsxﬁw
Aoy eSS Uis s b Sb b Logle Gl
53 bl asd o sl 4 Dslie 53 35 5 5 ol 2
Sladllae b pen 2 ol s andllae Sl sdel oy il
o5 el bl e LU 86 Sy ol i
AU pde 250 52 Oy o 8 AVs 5 (S ey G
sk pl s Sk e patls o sl 1S
S 055 ok e SR e Sl yl 25 83
dizer N0 S cdled lls S5l B Ll e Jals
ol ad a5 5 ol SS BB Gls (Gl e Sy 4
IS Spae Ulpe @ S oo (atlh oS 550 o o
R Dose N R s D0 4 O)y e 53
Sl Ll Lol e LU pdy e 50 it
ek Ol S

3 adllae cpl s et Opn S5 51 Lol o
das oo Ol Bl S 5 sk ess el b Gl
Ll by S adles Ol (Kb adsl o 55 S
O 4=b 3 T-score 5 Ol paal Saxe oS15 L e
b s Bl ) o ol J s pl Sl e s 6 e

Z

Jle 00 51 a5l oDl i sdalie &

S O b Gl s DL 1 Jsas
el LB O s o Al e Ol Gl
S ol gl s e OLES sl s Oy Sl
A8 5 S ess et i b Gl 5l oy st O S
Ol (Sl adsl o )3 &S s e OLES 5L 5ys
Olgal Jdes oS15 L 2da Llasl ghls g e
o4 Ogiw a=U s T-score (p=+/+0) 5 (p=+/+Y)
SN a=b s Ll pl a8 el J= 3 cpl il s e
o dle 00 51 a5 (P <h/00) LS sdalin
sy Ol gdae oS5 L bl BB S ol
(p <+/v0)
—x

SRy 3 s e il (g5 el Ollas s
3 ees 4l ol Sl gl STy et lagsoles
Olsial Gl 5 Jge ble G Olge 4 S ol
S G b oadlas ) ol w8 S 13 ax g s 4
e (SIS Ol b Gl Sl BL s
Sde bl Sl O s (S Sls s Ol
A el (Sl g5 Ol

SV, slasolen J S 5 (6K e " s
o3l L3 Olpl ol (6 53 ke s felse
Olge w by ddle s oy 8 Mt B AYAE L
Sk el 5 G Sl speS Ll L 8 S
Rl o n @l S e Byme O 51 SU 5l e Bl
A3 plomil Ao opl GBS 5 aS alol b oS anlllas
53 andl slagls IV oS e e 0L O L yonan
Lo e dlad U ol 3l azas 53 LAV (Jled 8 sl 3l ey S
b S8 Jled sl ey S s el cnl 51 TVY/0
oS Aons Jub sl Wl e bl 5l lailes

oS LS 5 sl 8l iST o das e el s 4| sl b


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

3 5 (63l sloww /YA

2 e U G eS s il (Sl Ailes
Peng et al. 2008; Tan) et was Ol Suxs oS1 5
al. 2014; Goodyear and Stanford 2016; (Shi et
LI o T TP S SR UGN [P al. 2016
Lloyd et al. 2016; Moez ) . = <L 5l bl 505l
&ly5 » 5 (and Said 2016; Sturgeon et al. 2016
LS 5l 35 Ol el Sl Bai s 1 05
Ol Codles S Sled e 30 S
Martin ) ol sl <ol g el Jle 00 (VL 4l 0L s

and Notelovitz 1993; Coupland et al. 1999;
el cnl 5l edal s s Ll (Muir et al. 2013

35 S Cled Olpe 4 das e LIS ety lalllae SV
o Ol e oS15 L ls o LI BB 13
ol 3 o el g s il e sl ol ik
Cled 4 i andl 0L e SRl 30 L ok Sk 0L
Slllas 51 2 Lles sl gy esly O gmmer S gla
2 Gy esly e I S S gla e S0 s
Martyn-) Wles S 2158 15 audl 0Ly Ol sseial Cwedls

(St James and Carroll 2008; Ma et al. 2013

S5 4omi
R ek P S Olge 4 S e
3y50 4l OU3 Ol Sg Olys 5 6 S 53 ol
soon IS Sda badlas 35S o3 o8 s e
52 Ol Jdxe oS15 Oy b Slowr ol bl
gore Ol Do bl DB 0 s R Al
Sl S sl Ol rann nl ml ol el (S
b3 Olgsal Sdas oS5 L (Kb adsl e 55 S
Sl el et LI glls Lae ge Ot
“Ossn GRIBl (SO L Rl Gk Sl el S
SlaysSb =i Jals Wl 5 sl 055l e

Ozl Sl 1y 555 e SlLIG a8 50l 5 el

@Ls.;ﬁo\@\@wg\;ubu)\,\ﬁb@@qw
DL QL) L;vJu &:»?u;d w LLJ)\ .J)j.ﬁ DL a.LaT k:a.w.b
oywu,;o\ﬁ;ﬂ\@wglﬁpdﬁ:g@)lm
Lohman et ) wsl o i Oldlas b seen La o g

al. 1995; Dornemann et al. 1997; Kelley et
(al. 2013

S5 (e 5 Jlo 00) Kuily adsl e 3 0L

Dennerstein et al. ) s o w251, Speysn LS
GLoss mis als s @ eyss opl o 2000
Gl L 3 jege B S Ofs il ey 4 Al i
5 Ol (S Sl S e Ll i ol
35,8 o 0Ll 3 5l mie OF 51 b s KenSs
oL opl s s oJs (Orchard et al. 2016)
Oyl O3 SO Las Al e dle
=5 Rl o>y (Heinonen et al. 1995)
Qs el dam 1 Olsead Gl s Sge slaD e sa
Bouillet et al. ) 555 0 diy Osep58 5 sl
G opme Bl e S ocdle Ks s 3l L2015
C-reactive protein  ols ol sla,sSB ials
Tumor necrosis factor alpha (TNFa). (CRP)
85 «sb oty s Interleukin 6 AL6)
Abdollahpour et al. 2016; Friedenreich )
Llg o ol o, sSB 2als 5 J 28 (et al. 2016
Cews LSS @ s Ol G (ST sse
AS SaS dadles sl 31 s Ol Jase (SIS 3,
Cervellati et al. 2016; Cho et al. 2016; Lim )
el ool o oesdle (et al. 2016; Liu et al. 2016
s D3 S s Shee e 6 L S
Goodyear and Stanford 2016; ) .t .
ol oldles 31 >, (Sturgeon et al. 2016

o 3L sl asd Lgl.a(ﬂlsﬁ.:] S Lles S J'z)\;f


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

VA /o gl bt B3 o K S|

S1Sy8 9 KU
Sis 5 G5 e e 08 g
Colex s 4 Ole (i p e o iils 511, 55>
eSlel TAOEV=\ N = Y48 - b uS U -, b onl 5l Jbe
Olse Ly aeb 0Ll b 5l i Ui ol Ll e
el Il i Sl b Sl mSen 5wy "
Vo edas oid A, 5 sSU Ogey 58 05 Sl 5 S
el 0L o Ol (S 3l s 5 (TGF-B1)
" s b Olsle Ol (ST Aoy 4 s S anl e
Al e Ol (S pske o805 53 WYAE Jle o peas
33AE ety Ol (S 55 e Cnles LeS

&;w‘onlf—\éMQ)ywo&u‘éw\Mft&

ool xS Jleel (Sl eyl e 53 4l 0L
O 03 0L G Sl w1015 g 45 A e S
(S15 Ol oS i S Jolo 4 Oy 4 (Sl ol
458 eslinal b o ge Ot axU )3 Olgsaal  Sdas
Sl e 5l aS SU5 (KSb sl e 534S g5k
Cewd S eS8 Jleaml dien Jlaj s b S

s 3t Ol idas o135 sl
@ Olg e andlae ol O LG Sl icans 5 osd bla
Oee 53 Ol Codh 5 S c b bl ansles
kol Cuzgdoe 3 gad L3l SVL e 5 (Sl ol
23 SEa S 5wy o3l a4 s pde g
o B Oly e 5 S Sled Ol s i
s Wl ol ool Sldllas 3 35 0 slgdny

P

S Sl Ol bl 313 Sy e 05 =\ gk

s S e e

Js i sl 3l

ada ;s aiss- METS e 5l maSeas .S MET e

ads 3 5550 Glpadds Y 5l S g,y @

aas 53 wio b e,V gl Pl adds Yo 5l S as ol e

an 5 i by 5o, Y gl Pl adds Vel nio was ol e

BESCTGIN P B P

m);f.:ﬁlw)-boé\ﬂ‘p\»@;% C)v\ﬂi!é))e}l.:._r: o

win 53 aids- METs Ve 51 iy oas 5l SMET [l @

i odd GSMET —asda 55 mis b5 55, ¥ sl Bl aids Yol iy was ol @ Jled sl 3l

aias s 4 METs Vore i

Yoo 51 i ol UZ)US/MET LoV sy L}B\Ja— ads v e 4 gy a;Lﬁ_ o

aia 5> 4a3s-METs

andlas 3) 50 Comaxr JS gla S5y - ¥ Jou


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

Ql)l.(u: 9 L;:‘J" :la;w//\'

Sl £l ol ol SSla- Jla e
OV/A £\ ¢ VA £ (U)o
EA/VOES /YA 04 Yo () Kl o
VO&/AYEYV/0A Wy VEY/E (e 5le) 23
Vo /AR Y/AY YOA LY/ (iji.;) O3s
YANEE/Y £ \V/or (p ST ) o3y yarls
\WAREL OA/Ys Ve/AS (O o ooy
£Y/ a4y AL AR (1) o pr O 0355 Aoy
Ve0/01\ 4/ Vor VY e L) oyl s 93
AQ/VAEY/T Vo) 1 (o 5le) 5oS 5
WAV /0 Wit Ve (IS HS) &l oo sl

il sla il 55 S Sl Ol e 5 Glle G615 5 55 Y Jar

Lk e SSPORCN B s 2
(Ao y3) slows (Ao y3) sl (Ao y3) slows
(/AY/0) Y'Y (4V/) YY) (AL 2RARN NESVCIPLC R

Tscore Lol 5 (S a5 oo Ogiw 4=l s Ol (g oo 5 Gllas 115 5 w558 =8 Jgdr

Ol (S 5 sl

(Ao 53) sliss (Az33) sliss (Ao 53) sliss

(AVIV) to (/E£8/A) V1 ¢ (/¥v) ' 40 s o g O g2
X/ (/xVv/t) ae (/A /Y) Y or oSNt



https://sjsph.tums.ac.ir/article-1-5451-fa.html

AN e glomr lab B3| g Ky Jla |

e o Ll sl Gl s G Sl Ol Bl -0 J g

[ Downloaded from sjsph.tums.ac.ir on 2026-04-04 |

p-value**  p-value* Ls Sl BPSUIRCIN [P oS e e Sl e
ATY =31x) GEBVYY =5laa) i)V =slaw)
oSl E b Sl sl Sl jlae Sl (SOl L Sl ol
+/84 v/EE OV/AVE YY oV/Y £ 0/AT OA/E+E VYE (JL,J)&W
/0 /Y4 VeV VY84 (RVALER RV Vo/oYE /48 (o S AS)035
AN N> VEANY o Y8/ VOUYEE o/AT VOV AL oV (o Bl) s
AN N YA/YVE §/Y YANAE §/YA YANYE §/VY (p S AS/T8) ks 0355 st L
oV LAY Vo JAAEAY/Y Qv/08E \T/¥E Qe /FYE 1440 (e 5le) 5oS 55
ARV Y VYT Ay V+ 0/AVE] /YA VeVEYES /AY (e 5l) el 50
oYY +/AY Y1/04 £ 0/4 VXYY £ 0/0) YV/V s £ VA (1) s o052
ALl /Ay Yo/t £ v/Yy YV/00 £ V/0A YVt £ A0 (1) o 055
AR AN £Y/04 & ¢/¥Y £1/48 £ A/ A £Y/YY £ VYo (1) st pr O3k 0555
Y AN AVARE 1431 4/ V£ /7 A/\VE YV M zlex! o
/o VNG A AVITERFETAN \WYE/OAE AT AT WY E/VEE VYE/VA (IS Ak pcd e
TAL */4A ¥AE 887 YA ¥/ YANYE £/4A (1) o Js I

ANOVA o051 31 Jeol> (g5ls ome Ol e *
ANCOVA 5051 51 Jole 53455 65 5 035 o Kol o e b 35 1 g 6015 s o **


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

O 5 (631 50 loww JAY

oo ol D Ot s oS 15 il Sdas oS15 Ol b lemr llad LSS - T J g

Sl g8 Ol
p-value* B (95% CI) Olsial sdns oS15 (sla ate
VAR '/'Y’(—'/'YtO'/"\) J)‘ o)Jg _
L;,(Jo\}a;ﬂlgm I3
v /8 —v/e N (=/2Y tOo /) r}b a)_)f ('S
VAR /YO(=+/+7 10+/0A) Jsles S
N T-score
/7 — /N (=2 /78 to /YY) o35 05,5
oYY /NA(=+/VY to/0v) Jsles S
N Z-score
o/ —v/eA(=+/Y4 tO+/\Y) r}b a)_)f
'/'Y‘ '/'0('/"0 tO'/\') Jj‘ Ajjf
uaﬁoyo\wl@m (B
v /84 —v/eN(=+/v0 tO+/+Y) r}b a)_)f VS
v/20 '/i\(—'/"/\ tO'//\i) dj‘ Ajjf
La o g0 O 2 T-SCOTE
/A —v/v i (=+/Y tO/YA) r}b a)_)f
/4 YE(=v/v0 tO/VO) Jsles S
La o g0 O g2 Z-SCOTE
/0 =NV (=+/8Y tO+ /YY) o35 05,5

()‘4 \Y’/\) 00 QSJWL:{]"‘*"S&“’:J)‘°}J§

(_/.n.:\\'\) 00 )\ 7""‘"“”:'...&“”:{’)': ojjf

L;él{)ﬁdjusjBMIQ&L}gjj\wd)bwc}‘“eae


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

A/ o Slad B3l o Sy Sl

References

Abdollahpour, A., Khosravi, N., Eskandari, Z.
and Haghighat, S., 2016. Effect of six
Months of Aecrobic Exercise on Plasma
Interleukin-6 and Tumor Necrosis Factor-
Alpha as Breast Cancer Risk Factors in
Postmenopausal Women: A Randomized
Controlled Trial. [Iranian Red Crescent
Medical Journal (Inpress).

Asghari, G., Rezazadeh, A., Hosseini-
Esfahani, F., Mehrabi, Y., Mirmiran, P. and
Azizi, F., 2012. Reliability, comparative
validity and stability of dietary patterns
derived from an FFQ in the Tehran Lipid
and Glucose Study. Br J Nutr. 108(6), pp.
1109-1117.

Berard, A., Bravo, G. and Gauthier, P., 1997.
Meta-analysis of the effectiveness of
physical activity for the prevention of bone
loss in postmenopausal women. Osteoporos
Int. 7(4), pp- 331-337.

Bouillet, T., Bigard, X., Brami, C.,
Chouahnia, K., Copel, L., Dauchy, S.,
Delcambre, C., Descotes, J. M., Joly, F.,
Lepeu, G., Marre, A., Scotte, F., Spano, J.
P., Vanlemmens, L. and Zelek, L., 2015.
Role of physical activity and sport in
oncology: scientific commission of the
National Federation Sport and Cancer
CAML. Crit Rev Oncol Hematol. 94(1), pp.
74-86.

Cervellati, C., Bonaccorsi, G., Bergamini, C.
M., Fila, E., Greco, P., Valacchi, G.,
Massari, L., Gonelli, A. and Tisato, V.,
2016. Association between circulatory levels
of adipokines and bone mineral density in
postmenopausal women. Menopause. 23(9),
pp. 984-992.

Cheng, M.L. and Gupta, V., 2013.
Premenopausal osteoporosis. Indian journal
of endocrinology and metabolism. 17(2), pp.
240-247.

Cho, L.-J., Choi, K.H., Oh, C.H., Hwang,
Y.C., Jeong, 1.-K., Ahn, K.J. and Chung, H.-
Y., 2016. Effects of C-reactive protein on
bone cells. Life sciences. 145, pp. 1-8.

Committee, I.R., 2005. Guidelines for data
processing and analysis of the International
Physical Activity Questionnaire (IPAQ)-
short and long forms. Retrieved September.
17, 2008.

Coupland, C., Cliffe, S.J., Bassey, E.J.,
Grainge, M.J., Hosking, D.J. and Chilvers,
C., 1999. Habitual physical activity and
bone mineral density in postmenopausal
women in England. International journal of
epidemiology. 28(2), pp. 241-246.

Dennerstein, L., Dudley, E.C., Hopper, J.L.,
Guthrie, J.R. and Burger, H.G., 2000. A
prospective  population-based study of
menopausal symptoms. Obstet Gynecol.
96(3), pp- 351-358.

Diniz, T., Fortaleza, A., Buonani, C., Rossi,
F., Neves, L., Lira, F. and Freitas-Junior, I.,
2015. Relationship between moderate-to-
vigorous physical activity, abdominal fat
and  immunometabolic markers in
postmenopausal women. European Journal
of Obstetrics and  Gynecology and
Reproductive Biology. 194, pp. 178-182.

Dornemann, T., McMurray, R., Renner, J.B.
and Anderson, J., 1997. Effects of high-
intensity resistance exercise on bone mineral
density and muscle strength of 40-50-year-
old women. The Journal of sports medicine
and physical fitness. 37(4),pp. 246-251.

Esmaillzadeh, A., Mirmiran, P. and Azizi, F.,
2005. Whole-grain consumption and the
metabolic syndrome: a favorable association
in Tehranian adults. European journal of
clinical nutrition. 59(3), pp. 353-362.

Friedenreich, C.M., O'Reilly, R., Shaw, E.,
Stanczyk, F.Z., Yasui, Y., Brenner, D.R. and
Courneya, K.S., 2016. Inflammatory marker
changes in postmenopausal women after a
year-long exercise intervention comparing
high versus moderate volumes. Cancer
Prevention Research. 9(2), pp. 196-203.

Goodyear, L.J. and Stanford, K.., 2016.
EXERCISE-REGULATED ADIPOKINES
AS  THERAPY FOR  DIABETES


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

O 5 (63l 0 sloww /AP

MANAGEMENT. US Patent 20, 160, 000,
872.

Heinonen, A., Oja, P., Kannus, P., Sievanen,
H., Haapasalo, H., Minttéiri, A. and Vuori,
I., 1995. Bone mineral density in female
athletes representing sports with different
loading characteristics of the skeleton. Bone.
17(3), pp.197-203.

IPAQ., 2005. TPAQ Research Committee.
Guideline for data processing and analysis
of the international physical activity
questionnaire  (IPAQ), Available from:
http:// www. ipaq. ki.se [accessed 18.01.10].

Irwin, M.L., Yasui, Y., Ulrich, C.M., Bowen,
D., Rudolph, R.E., Schwartz, R.S., Yukawa,
M., Aiello, E., Potter, J.D. and McTiernan,
A., 2003. Effect of exercise on total and
intra-abdominal body fat in postmenopausal
women: a randomized controlled trial. Jama.
289(3), pp. 323-330.

Kanis, J.A., Melton, L.J., Christiansen, C.,
Johnston, C.C. and Khaltaev, N., 1994. The
diagnosis of osteoporosis. Journal of bone
and mineral research. 9(8), pp.1137-1141.

Kelley, G.A., Kelley, K.S. and Kohrt, W.M.,
2013. Exercise and bone mineral density in
premenopausal women: a meta-analysis of
randomized controlled trials. Int J
Endocrinol. 2013(74) pp. 16-39.

Lee, P.H., Macfarlane, D.J., Lam, T.H. and
Stewart, S.M., 2011. Validity of the
International Physical Activity
Questionnaire Short Form (IPAQ-SF): a
systematic review. Int J Behav Nutr Phys
Act. 8, pp. 115-124.

Lim, H.-S., Park, Y.-H. and Kim, S.-K., 2016.
Relationship between Serum Inflammatory
Marker and Bone Mineral Density in
Healthy  Adults.  Journal of  bone
metabolism. 23(1), pp. 27-33.

Liu, W., Huang, Z., Tang, S., Wei, S. and
Zhang, Z., 2016. An evaluation of
homocysteine, C-reactive protein, lipid
levels, neutrophils to lymphocyte ratio in
postmenopausal osteopenic women.

Gynecological Endocrinology. 32(6), pp.
446-448.

Lloyd, J.W., Evans, K.A., Zerfass, K.M.,
Holmstrup, M.E., Kanaley, J.A. and
Keslacy, S., 2016. Effect of an acute bout of
aerobic exercise on chemerin levels in obese
adults. Diabetes and Metabolic Syndrome:
Clinical Research and Reviews. 10(1), pp.
37-42.

Lock, M., 1994. Menopause in cultural
context. Experimental Gerontology. 29(3),
pp. 307-317.

Lohman, T., Going, S., Hall, M., Ritenbaugh,
C., Bare, L., Hill, A., Houtkooper, L.,
Aickin, M., Boyden, T. and Pamenter, R.,
1995. Effects of resistance training on
regional and total bone mineral density in
premenopausal women: a randomized
prospective study. Journal of Bone and
Mineral Research. 10(7), pp.1015-1024.

Ma, D., Wu, L. and He, Z., 2013. Effects of
walking on the preservation of bone mineral
density in perimenopausal and
postmenopausal women: a systematic
review and meta-analysis. Menopause.
20(11), pp. 1216-26.

Martin, D. and Notelovitz, M., 1993. Effects
of aerobic training on bone mineral density
of postmenopausal women. Journal of bone
and mineral research. 8(8), pp. 931-936.

Martyn-St James, M. and Carroll, S., 2008.
Meta-analysis of walking for preservation of
bone mineral density in postmenopausal
women. Bone. 43(3), pp. 521-31.

Mazzeo, R.S., Cavanagh, P., Evans, W.J.,
Fiatarone, M., Hagberg, J., McAuley, E. and
Startzell, J., 1998. Exercise and physical
activity for older adults. Medicine and
science in sports and exercise. 30(6), pp.
992-1008.

Moez, R.A.A. and Said, A.A., 2016. Aerobic
exercise in obese type 2 diabetic patients:
Effect on plasminogen activator inhibitor 1
and visfatin levels. International Journal of
Therapies and Rehabilitation Research.
5(4), pp. 63-69.


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

A /o Sl Slad B3I o Sy S|

Muir, J.M., Ye, C., Bhandari, M., Adachi, J.D.
and Thabane, L., 2013. The effect of regular
physical activity on bone mineral density in
post-menopausal women aged 75 and over:
a retrospective analysis from the Canadian
multicentre  osteoporosis  study. BMC
Musculoskelet Disord. 14, pp. 25-28.

Orchard, T., Yildiz, V., Steck, S.E., Hebert,
JR., Ma, Y. Cauley, JA, Li, W,
Mossavar-Rahmani, Y., Johnson, K.C.,
Sattari, M., LeBoff, M., Wactawski-Wende,
J. and Jackson, R.D., 2016. Dietary
Inflammatory Index, Bone Mineral Density
and Risk of Fracture in Postmenopausal
Women: Results from the Women's Health
Initiative. J Bone Miner Res.

Peduzzi, P., Concato, J., Kemper, E., Holford,
T.R. and Feinstein, A.R., 1996. A simulation
study of the number of events per variable in
logistic regression analysis. Journal of
clinical epidemiology. 49(12), pp. 1373-
1379.

Peng, X.-D., Xie, H., Zhao, Q., Wu, X.-P.,
Sun, Z.-Q. and Liao, E.-Y., 2008.
Relationships between serum adiponectin,
leptin, resistin, visfatin levels and bone
mineral density, and bone biochemical
markers in Chinese men. Clinica Chimica
Acta. 387(1-2), pp. 31-35.

Razquin, C., Martinez, J., Martinez-Gonzalez,
M., Mitjavila, M., Estruch, R. and Marti, A.,
2009. A 3 years follow-up of a
Mediterranean diet rich in virgin olive oil is
associated with high plasma antioxidant
capacity and reduced body weight gain.

European journal of clinical nutrition.
63(12), pp. 1387-1393.

Schmitt, N.M., Schmitt, J. and Doéren, M.,
2009. The role of physical activity in the
prevention of osteoporosis in
postmenopausal ~ women—An  update.
Maturitas. 63(1), pp. 34-38.

Shi, L., Mao, C., Wang, X., Liu, R., Li, L.,
Mou, X., Xu, P., Li, H., Xu, C. and Yuan,
G., 2016. Association of chemerin levels
and bone mineral density in Chinese obese
postmenopausal women. Medicine. 95 (35),
pp. 33-39.

Sturgeon, K.M., Digiovanni, L., Good, J.,
Salvatore, D., Fenderson, D., Domchek,
S.M., Stopfer, J.E., Galantino, M.L., Bryan,
C. and Hwang, W.-T., 2016. Exercise
Induced Dose Response Alterations in
Adiponectin  and Leptin Levels are
Dependent on Body Fat Changes in Women
at Risk for Breast Cancer. Cancer
Epidemiology Biomarkers and Prevention,
cebp. pp. 1087.2015.

Tan, C.O., Battaglino, R.A., Doherty, A.L.,
Gupta, R., Lazzari, A.A., Garshick, E.,
Zafonte, R. and Morse, L.R., 2014.
Adiponectin is associated with bone strength
and fracture history in paralyzed men with
spinal cord injury. Osteoporos Int. 25(11),
pp. 2599-607.

Vuori, .M., 2001. Health benefits of physical
activity with special reference to interaction
with diet. Public health nutrition. 4(2b), pp.
517-528.


https://sjsph.tums.ac.ir/article-1-5451-fa.html

[ Downloaded from gjsph.tums.ac.ir on 2026-04-04 ]

Scientific Journal of School of Public Health and Institute of Public Health Research /86
Vol. 14, No. 4, Winter 2017

Physical Activity as a Popssible Predictor of Bone Mineral Density in the Hip
and Lumbar Spine Areas in Women in Postmenopausal Years

Moradi, S., MSc. Department of Community Nutrition, School of Nutritional Sciences and Dietetics,
Tehran University of Medical Sciences, Tehran, Iran

Khorrami, L., MSc. Department of Community Nutrition, School of Nutritional Sciences and Dietetics,
Tehran University of Medical Sciences, Tehran, Iran

Zare, F., MSc. Osteoporosis Research Center, Endocrine Diseases and Metabolism Research Institute,
Tehran University of Medical Sciences, Tehran, Iran

Ali-akbar, S., MSc. Osteoporosis Research Center, Endocrine Diseases and Metabolism Research
Institute, Tehran University of Medical Sciences, Tehran, Iran

Maghbooli, Z., Ph.D. Osteoporosis Research Center, Endocrine Diseases and Metabolism Research
Institute, Tehran University of Medical Sciences, Tehran, Iran

Mirzaei, K., Ph.D. Department of Community Nutrition, School of Nutritional Sciences and Dietetics,
Tehran University of Medical Sciences, Tehran, Iran- Corresponding Aouther: mirzaei_kh@tums.ac.ir
Received: Oct 23, 2016 Accepted: Jan 17,2017

ABSTRACT

Background and Aim: The role of physical activity in prevention of non-communicable
diseases is now well known. The purpose of the present study was to find any possible
association between physical activity and bone mineral density (BMD) in the hip and lumbar
spine areas in women in postmenopausal years.

Materials and Methods: This was a cross-sectional study including 254 postmenopausal
women aged 46 to 78 years. Body composition and BMD were determined using the
bioelectrical impedance analysis (BIA) and DEXA methods, respectively, and for physical
activity measurement the International Physical Activity Questionnaire (IPAQ) was used.
Results: The distribution (%) of the subjects according to the level of physical activity —
inactive, moderate and active — was 39.7/, 47.6/. and 12.57. respectively. There was a positive

association between physical activity level and lumbar spine BMD (P = 0.03) in the 55-year-old
or younger women. No association was found between physical activity level and the hip
BMD(P>0.05).

Conclusion: Based on the findings it may be concluded that physical activity level can be used
as a predictor of bone mineral density in the lumbar spine area in women in postmenopausal years
(=55 years old).

Keywords: Physical Activity, Bone Mineral Density, Body Composition, Postmenopausal
Women
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