[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

VP YNV Y bl yo & ,b O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

‘f‘f/‘v/‘?:&f\:\)’ é))b \F.F )’J)Qf;: ‘u:u» 0)'.04:) w9 (o 090

0l 39 W L PT b (w5 s Sl bl )y
JEW 1o w0 g

T ol Slga M gudy Caomas

o1y ol ol il Swi; a8 sl oads hawd eges Sadlagy S5 oo S 4 (MELS) S gilie o0 059 el ta0ddio
Ol 100 ST gy 1) S yragys il slapaslis s MELS (i DLl (L3 Slalllas 51 (gl o35 (o0 03 Sloz ool oo
5 (ALT) jlauilsgiel VT (ALP) 5blawsd o JSIT b vy slogasls o bLS) cwyp Ban b ddllae
ol 0 plsl (AST) 5 yausl Sgiel b L]

dgod Hlaie 4 JLo OF U YA o aislo b Jelds o5 9 050 VoA Slawd pols Ldod aogi (g 10 tam)y @ (99)
b 4 568 50 WC) S 90 (BMI) Sy ooy aslinyyg ¢ fold o ouiws S o asli wius ol
O ygods § S5 o> Goyb | ALP g AST ALT LSL‘"M}-"T ol al g uSoslal WHIR) 08 & oS 90 g (WHR)
el 5 2328 Sl gy (Simap® o po 09051 5 SPSS Version 16 15dle 5 5l (izen 005 (5,05 03lil Ll
A eslazul @L.:

WHR WC BMI (0 a5 ols o)lis oS sloes 51 5 (e ;S0 Gl asls o oy (Sapnd (yg05] bt s s
O &S ols ylis s cpl egdleas (P <[4 0) 5,05 54>y (5 lobae oo  Kiwuer (SGPT) ALT 51 L WHIR
AST 3T LWC 0 (P <+/:0) 5,5 5425 (5,lobas oo  Siuoed ALP § AST ALT o35l 4w 2 L WHR
(P <-/+0) o ovnlie ,lolise o u_fl.m.:p.m

AST ALT (lag 3T (ali¥l (i Sl syt U155 WHR (a3l cosel cusony gl 4y az g L 15 puS azes
Ayl Jels oo 9 by ;0 ALP

08 4y ;a5 ;90 Cmmnd 5 590 A yoS 553 S 503 50 ¢ S 0355 @l (.S sl T i gudS gWdojlg

b oode aloxa . JELD (10 30 9 (363 30 695 sy 3T b oot sy s L bl (oawyyr Sly> 5l camae o, 1€ )
ANV @YY AT 05 (oo agd Sy pale oKl

Ol podlS adlS e oisel 35 0 o9 pole 09,5 -1
Ol podlS paidlS e 90T duammga . ob )9 S5olsrjud -F
TPV AADFID  siamy §93iu0 « Ar.rashidi@kashmar.ac.ir : Ko xSl Cung c= VN DV FFFEPY 1ol o(J ghunmo d3kuuw 95)%


mailto:dr.rashidi@kashmar.ac.ir
http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

Ales Dby o5 slidl 5l ool Jlea! ol ylas wlgsy a5
@7 g b (oS8 Bl oy 038 b)) wiz e
By s gt s Wb oD el Sl
b el ploml BB oYL o b alBiolej] slo g, @,k
slaols)l s oz GladSSsn Dliad slaa e Jb ool
5o Ll 4By o 05 (sl caiiSagume Jule G a4 panis
)| oolaiwl ‘)fa".) J.'> o‘) Sl 00 J.u..\...: ‘Sul.a...a:;u Sladlas
g oS fons ST sl Aty B s et il (slais,
5 Sl paris glp & ceol Gdo 5 IS5 LBl
Ly o 50 (V0 )Y st Jlool o oy (65lo oo
Slere 4l oads o)Ll i bag e Ml > 0SS
51 S (Body mass index, BMI) S ooy asls Je
9 Oy9a8lal easmoylis YO 51 5YL BMI o oo anslxe
as” wilesls ylas Slades .ol Sl saumolad Yoo 5l 5YL
oo bl bogyloline g puiitane bLs)I YL BMI
5l S Sldlas 51 gob; slaws () 8l oS slaes 5l
5 (Waist Circumference, WC) oS ;55 o e bL3 )|
3 O‘)'S.wj G 99 axllas s el uS.:.'}:L.«o (:)Mfla}
3 Gresile Vo Gl e gl as oy las YeYF Lo
e G A VFD Bose B (sl S S 50
SYLI s JUS )5 e Vel G 59, 2 65500 addllas (V)
Sy 98 0uiS Smin S S g0 aS ol lid easis
5 yoS 590 o bli)l Bk 51O el Sdglie g0
295 ErSelal ols g (b slasely aS (slaps 5
Slr eo2lime 5 ool il S plsear Wlge oS
A8 @ 508 90 Camnd ((VF) 0,5 18 ol 0,90 Sgilie
S 5l ke olsieas (Waist-to-Height Ratio, WHtR)
@l Sl ollid 4 Wl e g d9d o0 Sl (635 e
S dlod SS90 55 Zubd 5 (Sge — (b8 lagslos

a3l Gl 6V Sy onims sl wd 4y 108 50 YL

\f.¥ )9.1)@-3) “}.& o)lo.& w9 (o 0390

695 Sl 3T b (2w Sy slo 5L

ks (e S5 ol S 4 Splie pjan )9l

238 Ol ol 53 1) ok oLl (W a5 cl ud
Metabolic syndrome, ) SJgle pjacw (V) oS o
o e led ol dalls 5l glacgee 4 (MELS
Tobe 5 o5 SLbl o ga Lol ar b pmad
5 sl oo G o b a5 28 o0 A JyptulS oanb e
K PR E SO SR NP VS N
2 (V) a0 Gl ) (IS e pz 0 g lem 5 oo
oasie ST s 44ds3 5 Cedls o oomis 15 (ppages b
Iy OYLS )5 Comaz 5l oo 0 YT sgu> Sgilio o0 g4l
Slors Fb b ulul p Glpl )3 Cizres (7) 35800 ol
OBy 5o 9 22y3 VA (lsye )3 pjonw ool goud (VLS5
o bl LE Sldllas 5l s ks (F) 0Bl oo 2oy FYIA
St Lol ilos S sy |y oy slaasls 5 MetS
onti Ll MELS 555 (s sln Soyess il a3 Ls
Gl ol s el 5 Jlailos ;o MELS 5.5 .(8) o
Oriedes 5l (o Sl Bk 1 (F) whioe B S Ls
Non-alcoholic ) Sl e oy oS 4 Ml gl Slas Jalse
Loa bae Sl .ol (fatty liver disease, NAFLD
b oz &Sk w5 &5 o gz ge Gl el
e (S ] S 50 gl oyt 5 Olgl sl
30 OLen g glianwls asdllas (o Ll cpan j0 (V) 00,5 oo
Slom 3l e (3l e ;5 45wl eols HLlas YoY Lo
Gl 5 Sl gl 039 L 33151 VL (g loliee jsboay g
ailes e oampsylaie cadle S lsiea wlgi e b3,
sdle a5 VoY) o o Sily S (59 andllae 4o iz es (A)
cho 2 0% 58 @7 @595 A8 ez 2oy Sl cwyp p
S gz 45 A (et g 0ad Jlod (5.5 glags ]
g an0 Gili8l [, NAFLD 4 Syl S ) wilgs co ol ok o
ghe 5 r ewlel mig o blee b1 Sle
5 shnde slaoyal, (bl () cwl gaS slag
ais Sl g hse 5 ool sl Silas Lo ail Sy

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

PR 9 i) Comas -

3 Sl cpl OA) wily asls (bl cdle p aio 3
e Bz (Sl e j9p 4 Sl (S (S5 S
4295 Ol ple (V) 2318 (6 ion (o) 9 4295 4 515 45 090
Slg oo 039> cnl o Jolo oLl (S S 5 (S cllad @
SeS (agee Sead <l 5 pare slacslens | 6Kt
Sl ) 6 e s ol 1l Ko (b ) i
@ byie 098 o0 obml (Sl 4l 0 &5 0z 0S5 L ke
R e P O R e
abgyye Slid 5l 6ySoy b cplple abbe Jelse
Lty 55 Sgas SLLE SaS 33l el o sl ) 4 ol co
Om alaly ols i s bl adlae Glael cpl 4 s
JEs 065 5 loye a5 slapel b (e Sy sloasls
90305 S8 gy 50 1) ;ollS v el ol 8150 5o
Sles &l o3Y slodgein,

IS ot el sl 2l o i a3

5 99 5 by eRul ST, o Jels ol 8l
A i bl o iws ;0 (6,8 diges G,k ) L:oss.syejl
Pl Sl alS 4 aslses @b 5l ol 3 el
el (camgsy il ;0 S8 28 S L ITE slass (ol 0
5oy aldbgls 5 sl culs, py8 LSS 030,S  Solel
ORI (5392 Ik e,ls B pan taiile (99)l5e 5 99,5 Ll
L) oS slelor 5 057 )lad wobs cSgde (5 ke 4355 0
Ol & (Moo S Gogas] bawgs oS (ladsl o8 4 4y
VoA olass Cales o b 43,5 5 o anllas 5 g5 Ll
O Jl OV B YA o als 000 8V 5 o5 FF ls
oo jlasl da Soge ;] Gl 5l aials Ll diged lore
e b O 550 a8 j9 iy w8 el (S gy ]
b 59315 L ol Al 559 ol s S oslul 2S5 L
DS by iy g S5k <) s b lall S
4 Jate giwad sl oolatwl b ool 8l a8 ol (g S oslwl ol
Loarsl o5 (o )3 5 RS (g g ool Sung o s

\f.¥ )9.1)0,&5 “}.& o)lo.& w9 (o 0390

015055 )J u.......u U”‘ 05)'{94-’ el 6..\..5 MT 9 NAFLD
e QUL Comer 3 5 iz LS (SsSe
(FAD) el oals axslis MEtS suisS puss a3l o i
WaiSt-o-HIP ) (ol 555 2 505 599 S 5 (izen
O s @58 il ¢lr Gl plsie 4 (Ratio, WHR
oolse 4l jhs aliEl b esiies bLS,| YL WHR
W)l YL WHR as” sol 3l jo .(V8) o)l g0 5 Sdglie
Sloas 3l mhw (iol38l g NAFLD o Sl 0 (g uin Joles
aS ol slad ol b g oy Oldllas 0gd oo 009 (g0S
Slr G ;oS s Cel (San oS (slags ]
zho ol Jb 0 (V) aab ol b mls JMetS
el il VT bz ) (saS lampl alowdly
oblw! 9 (Alanine  Aminotransferase, ALT)
as” (Aspartate Aminotransferase, AST) ;| ausl gl
5505 b Olyie S el a3l lyiea Ysess
,sba (Alkaline Phosphatase, ALP) ;blaws JIT
IR n g Sale Gl atll plpeay 00 plS
5 0358 Susalamedn] Slidllas (il b (V) W55 oo
599 85 3l plas 65kl 5 ez (Slnl JLS ) Senea )
Py oS (S a0 (e Jlysa WE) s
ol sleysaS 1o Sllllas a5 Jl> s wylei o Jos Sdgilia
Ay MetS iy iy sl Seymss sl pasls e
o Bl Sl 5l 6 b 45T (BAY) ol ol b 5
Wl wles,s byl |, Soytegs sl sloasls sMetS
Aoy cpl 50 gyt Sldllas plxl @ 5lo g cenl 5551,
oo boasls ol &Sl 4 arg b ()b 5 asbse
ol e ololis il 8 s g 015 ale  elge
2 a3, 5550 3 ohgar el (559,80 Pl anslx o sl
Wit 5 4 Jerie oKl aile cbjgel slagylel

SNl S Colld alS 5 IS 6,5 sleoged

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

SO 4 e w08 oolitul gy (Shaspd i pS (905
SPSS version 16 l58ls 5 5l lesls Judo (gl a5 ol
P <1+0) Slalrs plwl 1y (6l cne gelans ¢ ooliciu

o elbe Loy Y 5 05 TP el e VoA slaws

5 Sl 00n,8 8 Lie mmgdy ol 4o Jlo YAOY £ YNY
oS m il Gl adls § s sl e o lalinl ol
o33! s cwl ool @l Y 5V ol o sy a
Sml 5 S ey G Gy Sed
(P = /o)) BMI L ALT o3l o a5 ol olis oS
sP=-/-+-) WHRLALT (P =+/---) WC LALT
line Cute Siwper (P = +/-\¥) WHIR L ALT
ol b WHR (a8 ol olis gl ol sgdleay o1 se2s
s P = /ey AST 43l LWHR (P = -/--+) ALT
ooline e Siger P = -/ F1) ALP 457 L WHR
St 53 AST 3T LWC (o0 (B5b 510,10 2525
S 905l @l (P =el 1) )5 5925 (5 loline e
P oz S Slamil s i S Gloasli G G

R PR W 43‘)‘ Y Je»

S s 3T b 2 Sy (5o a5 L

1S 550 o3l i (5503l aiiils olad e b pus s 3
Sloslaial b yo8 Caand o 5k 55 sl p33k Gl
(ol Seond (p e 5l ST 590 (IT) 05 a8 5 6l e
S 2B (5 S ojlail ()b 4igS 1 (9 ()lg e SeSTL
SWHIR s 5 o5 199 40 oS 50 el 5| WHR
oS 5 BMI ol s a0 coolins] 03 a5 508 ;90 aunnds
plod oS arule yio 4y 08 jodome n pSelS A (g
a8 S oo Cad (o g oA i a5 S e 0 bag S ol
s ALT AST bt o S slapeyl b)) gl b
5l (cels VY) il bals o Se sledises sl ALP
b Gosasl 5l ad syl mex gosesl c sl s
LBl gt Clled 65 e 5 S 59, 50 b oL atules
loyite x5 ofal MLl Gpae ol sl
oSl &850 oS Jeallgtus Sl esliiul b olierdisn
BUIL (ALT sl sl ¥ U 51 a8 Comlas L) ol
by oleoniiom i, & (AST sl ¥ UMl 4 ALP ),
5o (5,5] g Sledlbl s 5 aseine ;YT olKiws
5 45 0y5e bl 5 hog gl slagts, &b
S Ths un ln ey Ll 1285 JE s
Ol e ez ok ol Gz g (59 (e Jolis L:a‘_ssoyﬂ

S ogkiie (o g b prie o bLI cw) p Boa g

JLS oy 5 065 ) (i Sl piie oy lo Sy ) Joor
(orSiles £ 5 Jailil Bl i)

VEEAS £ YYIVY
YYAE £ 1§04
YEIVA £ F/00
A1 /2F £11/9
NLUERYAY
NAERNE

\f.¥ )9-1)&-3) ‘d‘;‘:’ o)Lo.& w9 (o 0390

(cm) a3
(K9) 39
BMI (Kg/m?)
WC (cm)
WHR
WHIR

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

PR 9 i) Comas -

JeLo 130 5 (65 50 6o Sl Bl oy sla S ¥ s

(5eSlos £ o lailew] Bl oeil)

YV/fY £ AYE

YASY £V V/AA
Yo¥fe £ 0V/5F

AST

ALT
ALP

Jels gloje g (b5 50 S Slam il 5 (i S Sl aSli (rm (Siaapd (o) ¥ Jgox

<I\YY BAvdd <I¥NY
WAV e ey
</YEY < [OYD < [OY)
ey offo o o offo oo
AL AR AN
./\a8 of+FY <[-YY

*Pearson Correlation Coefficient

o3l a5 Wleols lis Slalas 098 0 NAFLD o>
oxlB¥ b sz BB b 4 BMI s WHR WHIR WC
basls opl cwl b 65 5 oloe ;0 NAFLD s
wl o oy oid anslh) las! Sl 4 S ol 3l o
g p et 3l s 4 Ll ol 4z LB (oS
NAFLD o G 00 ot gloasls S 0 oz
SN Jlo o o5as o b dalllas o (1Y) i
OLS S5 Sjpe 00 9 0) i 99 2 5l LB YTIE (65 5
BMI L s)ls cme jsbas ALT log il zghaw a5 ol
(TN ol il anlllae ol b aslyod o5 o Sion
ST oy ohKen 5 o yloais dallls gl iz en
D plowl oS jgiliial 4 die sanS eS8 T (g,
Sl e jebay o3l ol s WC g BMI a5 vas o ylis
Sopop anlhe 5 ol iagh b Lules (V1) 5 YL
s S sl o 03l i Yo TY o 4o oSas g Syl
& i S gt S U Ly slaly 3las
25wz o5 (oS 0 BMla b el a3 WHR

S 03¢5 o)“o.i‘ O as xs‘f u*S“M |) s Q“’L’ LSJ'L?

\f.¥ )9-1)&-& 5&& o)Lo.:; w9 (o 0390

<[+ AY Sl sxo o AST
SARAY (e o S

ALT
ooy S0 gixa ks
<AYA Slo oo gl

ol b e SIS S w23 el o Gl

S 5 56 oo slagsylom b (o035 bl 5 el
sladle oo Sl gl 0 Bl geed (V0 o)l (S5
Slesle gloosls ol oad ply aw Lo,ds Y418 b VaVD
doys YA as wes oo las YoV 2 Jlo o Sl culog
VY Sgas g wilodgy y5948lal Jlao b5 wsys ooy oo
b sloasl (V) ass Gl> U5 o0 V0 g o, as )y
w3 L WHIR s WHR WC BMI (1 a5 aas o oylis
yodle 55 WC 5)1s 0555 (5 ol codie  Stuser ALT
Olas izes b las 55 AST L ouse bLs,IALT
Wlgi oo WHR wons S5 sl oz li lee jo a5 ol ool
ALT 51 aw o alolid glp oot 00 (i
Sl oaims L Veesno by aslis opl .ol ALP 4 AST
@7 b el oz aee oS5 42l 0 0 ged
S bl gl 4 Cuglie colgdl b Laituns oS08
e a8 Sal Lo ye 53lannST il 9 Vg5 oy 4L

ol g oS sl ok o WS 8 oy e

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

(o) AaieSsmsl wile ilie slagnByn alis]
S WS (o0 b U geg 9,50 4B g il (i
5 s ool & ke 5 0 A5 b 0S5 Slae il oo
2 oS slampl Gl pezer (YY) 355 S (b s
b 033 b 0b b aalie jo Gl g 59 a8lal Sl 065
o ile (59 b Ladye (Seeyge SWNSN L Wl o
Polycystic ovary syndrome, ) S b olaess
Ly 6 G pmgied g ST (5,80 VL sl 5 (PCOS
o e R cnl pls gl ol e a5 aak
o955 PCOS 5 50 el ALT o9 g sl ,ausl 5oical
Aoyl 4o oud ralzdl Sladss ulel 5 (YA) cel oals
Wil oo (R soatls & C8F e iz (lFes
@ Ml St s Gl (elie GoodlS Coaiey Ol
(039 S anles Jee (505 slap T il s NAFLD
phie bl 5 wils Giea8lal a5 goldl o egae
CuhsS dge 9 Glew Jb (RalS 4 Wlge A Cundy
o 3l gl sl oS KaS lan SN
039 Ul g S Cedld Rl olde oSl o s
b Lo o bt 050 5 905 Sdls 1 ez 5 B 3 sl o0
Sl i Sladss 4 5l wolys ,o .axslb asls NAFLD
Sy Gad Sog) arwgi 9 bLI | pl GlapadlSe gy S0
e 0 Al 58 llid wsb s el 55 Sbe
b oals a8 il oSl 4 Wl b
@arg LS (b1 e Gl g @ rNin slaly
G 5 090 (nl ey (S iz S Eend Sl
3 gy 00is ploxil 5iST aS adlaie cpl jo JELS lose g oL
5 lbcusgamme shls asllls ol ol aslllas ol b Ll
Sydsn Sty 45 S (LAegh ladiges oS Slax alex
5 A adhie o gy diged Shw b (ST Sligkos

29b 12l iz 93 58 )3 e D)0 4 iz e

sl 23l ol o a5 ob gl ol asdlae
bl WHR (ags cnl 1o oo (6.5 ol omiws S

ALT oS w3l 4w 5o Ll st sl 6 ki

\f.¥ )9.1)@-3) ‘Jo.& o)lo.& w9 (o 0390

695 Sl 3T b (2w Sy slo 5L

S 9 S pae (Sdplie Sl oS8 4l e olas]
oS 539 5 poS yen il anals sliblbee ol el (Sas
i g wls S ghlen b golaie 5 Jis bl
Db g wSrie WHR o g0y o b &l ol a0
Slailbn) Jlee 4 b WHR &5 sao o lis saled oyl
25 Joad aS b b e glassly Jhs bl ple Sl
oS il Sslite Caegd elul el 5Kes ol b
(VF) ol il _agd (slrog, T oyt asllas pjkine
xS (nl 4 Sigdgmeanl adlhe (pain aShl of) e
BMI 5l e 1y g0 wals g3k WHR a5 Slooews,
Lol WS o iy Sayossdl sloslre plo b WC
3 Ohles g podis Il aalllae )3 ( Siuoer slaJolos
s WHR (s, sgolive Lo sloazdl saxmsles YY) Jlo
slog lor casaslis jlas Llse ool (ki 51 BMI
WE) 105 555 990 5 ol (uilaalss sl eiie 5 605
4 g cnl & ivgs (ugSan Lagas ba Sion o5 5 9
samsplis Ligae oK j30 3L 5 WC ol polie
Sl oals Lo i Sldllas Sy 0 (YO) Wiog e Cwodlw
WHR § BMI aile S jiegs sl slamslis cuS 5 a5
3 led (b e ) NAFLD & 3k s wils oo
@l sige Lol ooles )5l S olsieas 3 WHIR colalllas
oo ololis NAFLD (oYU Jlas 5yes 4o ol3l slulis
ol Folss sSbss wldllae o Gl gls (YF) caul
o el Ll laie; lopasiSe a5 caul aliee
2 e paSeden S5 g5 el oy gl 5 Sl
G il b el San Bl e Sl ol
YL goba (3l ol Bl )3 aiS Jise |) a0 Slee iz
s=Sly esn 5 (IL-6) F-(nS'e) il aloz 5l locnS gins
oy asle oS o,Slee (Reactive Protein-C, CRP) C
S SeFeS A e Wl oe oS 03,5 e |y (s
P e Sl (Sen 5 355 (pdimt b badjo 0
395 S Gy 5 NAFLD wiile o5 slacslons gl
9e5lannST oyl GRIFIL Sl (Son (Bl iz (TY)
ol 5o 5 aes Gl ws cdl s 1, DNA gl

e ‘_gLQuBlJ qu‘).s oa)LC «)9.«.» ..\.aSuSLu w;:u QJ):LA.A

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

PR 9 i) Comas -

35 23l Sl e el cpl 22l W) g Jolre S
d5ils 5! s 5| (IR.HSU.REC1403.008) i

5 2l 6 lg e S
b o By sl way) @l o sudy Ceoac
Jdod g dsiz 10 (guuds ;) Caouac daosls Lg)ﬂ@? 5 dsllao
u*‘"‘)'lj (P9 o Qlfd""""'lﬁ" dod g bl J)Lm.n aools

@bobd o 1y asls nl e B Wb Sl
W o Jels oLl 4o ofsds Shas pyme ,o bcare>

0K 0 e b3y Codlad able o0

O (pl yo eaS &80 o8l e I oLl e

SlUirios b 5l gy dllie (nl 00,5 0 Sa5 5 (1,08

6ot VEYAYAD £y50 OA olad als o wgas
ol oS Jle Soigal S pe ingl
o5 Jle (b390] 35 0 1 o (ol

..))L.\.; .)99-5 :ééuo )\5 Q&)l&".

1-Saklayen MG. The Global Epidemic of the
Metabolic Syndrome. Curr Hypertens Reports
2018; 20(2): 12.

2-Zhang L, Ma X, Jiang Z, Zhang K, Zhang M, Li
Y, et al. Liver Enzymes and Metabolic Syndrome: A
Large-Scale Case-Control Study. Oncotarget 2015;
6(29): 26782-8.

3-Ford ES, Giles WH, Dietz WH. Prevalence of the
Metabolic Syndrome among US Adults: Findings
from the Third National Health and Nutrition
Examination Survey. JAMA 2002; 287(3): 356-9.

4-Nahavandi S, Amani F, Ghadiri Soufi F.
Prevalence and Risk Factors of Metabolic Syndrome
in the Headquarters and Operational Personnel of a
Military Center. J Military Med 2022; 24(4):
1250-9.

5-Nasreddine L, Bachir N, Kharroubi S, Chamieh
MC, Mehio Sibai A, Hwalla N, et al

\f.¥ )9-1)&-& 5&& o)Lo.:; w9 (o 0390

Anthropometric Cutoffs  for Increased
Cardiometabolic Risk Among Lebanese Adults: A
Cross-Sectional Study. Metab Syndr Relat Disord
2019; 17(10): 486-93.

6-Lee BJ, Kim JY. Identification of Metabolic
Syndrome Using Phenotypes Consisting of Triglyceride
Levels with Anthropometric Indices in Korean Adults.
BMC Endocr Disord 2020; 20: 29.

7-Weng G, Dunn W. Effect of Alcohol Consumption on
Nonalcoholic ~ Fatty  Liver  Disease.  Transl
Gastroenterol Hepatol 2019; 4: 70.

8-Nascimento JC, Matos GA, Pereira LC, Mouréo
AE, Sampaio AM, Orid RB, et al. Impact of
Apolipoprotein E Genetic Polymorphisms on Liver
Disease: An Essential Review. Ann Hepatol 2020;
19(1): 24-30.

9-Wong WK, Chan WK. Nonalcoholic Fatty Liver
Disease: A Global Perspective. Clin ther 2021,
43(3): 473-99.

O3 (9ot (Sloyod = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

10-de Lima Carvalhal MM, Zandonadi AM,
Pereira TC, Gomes DL, Furlaneto IP, Ribeiro
EC, et al. Anthropometric Parameters as
Alternatives to Identify Visceral Fat and
Cardiovascular Risk in Hepatitis C Patients.
Research, Society and Development 2022; 11(2):
€27011225829.

11-Mangla AG, Dhamija N, Gupta U, Dhall M.
Anthropometric Markers as a Paradigm for Obesity
Risk Assessment. J Biosciences and Medicines
2020; 8(2): 1-6.

12-Su Y, Sun J, Zhou Y, Sun W. The Relationship
of Waist Circumference with the Morbidity of
Cardiovascular Diseases and All-Cause Mortality in
Metabolically Healthy Individuals: A Population-
Based Cohort Study. Rev Cardiovasc Med 2024,
25(6): 212.

13-Li Y, Zheng R, Li S, Cai R, Ni F, Zheng H, Hu
R, Sun T. Association Between Four
Anthropometric Indexes and Metabolic Syndrome in
US Adults. Front Endocrinol (Lausanne) 2022;
13: 889785.

14-Motamed N, Sohrabi M, Ajdarkosh H,
Hemmasi G, Maadi M, Sayeedian FS, et al. Fatty
Liver Index Vs Waist Circumference for Predicting
Non-Alcoholic Fatty Liver Disease. World J
Gastroenterol 2016; 22(10): 3023-30.

15-Alberti KG, Eckel RH, Grundy SM, Zimmet
PZ, Cleeman JI, Donato KA, et al. Harmonizing
the Metabolic Syndrome: A Joint Interim Statement
of the International Diabetes Federation Task Force
on Epidemiology and Prevention; National Heart,

Lung, and Blood Institute; American Heart

\f.¥ )9.1)4,3) ‘0:”& o)lo.& w9 (o 0390

S s 3T b 2 Sy (5o a5 L

Association; World Heart Federation; International

Atherosclerosis  Society;  and International
Association for the Study of Obesity. Circulation
2009; 120(16): 1640-5.

16-Tchernof A, Després JP. Pathophysiology of
Human Visceral Obesity: An Update. Physiol Rev
2013.

17-Gharipour M, Sarrafzadegan N, Sadeghi M,
Andalib E, Talaie M, Shafie D, et al. Predictors of
Metabolic Syndrome in the Iranian Population:
Waist Circumference, Body Mass Index, or Waist to
Hip Ratio? Cholesterol 2013; 2013(1): 198384.

18-Hohepa M, Schofield G, Kolt GS, Scragg R,
Garrett N. Pedometerdetermined Physical Activity
Levels of Adolescents: Differences by Age, Sex,
Time of Week, and Transportation Mode to School.
J Phys Act Health 2008; 5 Suppl 1: S140-52

19-Jahanian, Z, Dobidi Roshan, WA. Investigating
The Relationship Between Central Obesity and
Cardiorespiratory Fitness in Mazandaran University
Faculty Members and Employees. J Phys Act
Health 2008; 5 Suppl 1: S140-52

20-Kopelman P. Health Risks Associated with
Overweight and Obesity. Obes Rev 2007; 8 Suppl
1:13-7.

21-Sobhani S, Aryan R, AkbariRad M, Ebrahimi
Miandehi E, Alinezhad-Namaghi M, Sobhani
SR, et al. The Association Between Anthropometry
Indices  and Serum Concentrations  of

Gamma- Glutamyl Transferase, Alkaline
Phosphatase, Alanine Aminotransferase, And
Aspartate Aminotransferase. BioMed Res Int

2021; 2021(1): 2365399.

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

PR 9 i) Comas -

22-Radmehr M, Homayounfar R, Djazayery A. The
Relationship between Anthropometric Indices and
Non-Alcoholic Fatty Liver Disease in Adults: A
Cross-Sectional Study. Front Nutr 2025; 11:
1494497,

23-Ghandehari M, Dehnavi Z, Razmpour F,
Miryan M, Soleimani D, Parizadeh SM. The
Associations of Anthropometric Parameters and
Hepatic Steatosis. Journal of Nutrition, Fasting
and Health 2020; 8(1): 23-7.

24-Aberg F, Farkkila M, Salomaa V, Jula A,
Mannisto S, Perola M, et al. Waist-Hip Ratio Is
Superior to BMI in Predicting Liver-Related
Outcomes and Synergizes with Harmful Alcohol
Use. Communications Medicine 2023; 3(1): 119

25-Danielsson O, Nissinen MJ, Jula A, Salomaa V,
Ménnistd S, Lundqvist A, et al. Waist and Hip

Circumference Are Independently Associated with

\f.¥ )9.1)4,3) ‘Jo.& o)lo.& w9 (o 0390

the Risk of Liver Disease in Population-Based
Studies. Liver Int 2021; 41(12): 2903-13
26-Demir S, Subas1 HE. Relationship between Non-
Alcoholic Fatty Liver Disease and Cardiovascular
and Metabolic Risk Indices. Van Tip Dergisi 2022;
29(3): 275.
27-dalili vV,
Ardekanizadeh N, Gholamalizadeh M, Ajami M,

Poorahmadi  Z,  Hasanpour
Houshiarrad A, et al. The Association Between
Obesity with Serum Levels of Liver Enzymes,
Alanine Aminotransferase, Aspartate
Aminotransferase, Alkaline Phosphatase and
Gamma-Glutamyl Transferase in Adult Women.
Endocrinol Diabetes Metab 2022; 5(6): e367.

28-Schwimmer JB, Khorram O, Chiu V,
Schwimmer WB. Abnormal Aminotransferase

Activity in Women with Polycystic Ovary Syndrome.
Fertil steril 2005; 83(2): 494-7.

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


http://dx.doi.org/10.18502/ssu.v33i6.19470
https://jssu.ssu.ac.ir/article-1-6389-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

[ DOI: 10.18502/ssu.v33i6.19470 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 18 Feb 2025
Vol 33 NO 6 | Aug 2025 Accepted: 5 Jul 2025

Investigating the Relationship between Anthropometric Indices and
Liver Enzymes in Employed Men and Women

Esmat Rashidit, Javad Arefi™

Introduction: Nowadays, metabolic syndrome (MetS) has emerged as a major public health issue that
endangered the lives of numerous individuals worldwide. Many previous studies have investigated the
relationship between MetS and anthropometric indices. This study focused on investigating the
relationship  between anthropometric indices with alkaline phosphatase (ALP), alanine
aminotransferase (ALT) and aspartate aminotransferase (AST).

Methods: In this descriptive-analytical study, 108 employed men and women with an age range of 28 to
53 years were selected as participants. Anthropometric indices, including height, weight, body mass index
(BMI), waist circumference (WC), waist-to-hip ratio (WHR) and waist-to-height ratio (WHtR), were
recorded. The levels of ALT, AST and ALP enzymes were measured through fasting blood samples. The
results were also analyzed using SPSS version 16 and Pearson's correlation coefficient test.

Results: The results of the Pearson correlation test between anthropometric indices and liver enzymes
indicated a significant positive correlation between BMI, WC, WHR and WHtR with the ALT (SGPT)
enzyme (P < 0.05). Furthermore, these results showed that there was a significant positive correlation
between WHR and all three enzymes ALT, AST and ALP (P < 0.05). A significant positive correlation
was observed between WC and AST enzyme (P < 0.05).

Conclusion: The findings indicate that the WHR index is more effective in predicting the increase in
ALT, AST and ALP enzymes in employed men and women.

Keywords: Liver enzymes, Body Mass Index (BMI), Waist Circumference (WC), Waist-to-Hip Ratio
(WHR), Waist-to-Height Ratio (WHtR).
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