[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

olp! 2188 2buo g 4ix5 pgle dlxo
‘—" Ql:u’ba “f" OM} cf O)L&.\i') ‘rg.b..\.é.b JLM)

30 I o Gy v iy b (o Jolge g (o) BT gnd (r Ll o bLS
Y &9 <ol @ divw ylylow

ESle iz Fdumad mudl pl oo ygate el Fo )b La)  axig e ool Sloho 4 jle M asllal | o
Ty CeaSo T g ppageds (Dl Ly b

i g Sy pole olKals (58 Ll o 5 (gl 4iis liios gLl ( 2l glio 5 405 psle 0aSails (b 4wl el IS axsgel il -\
olrl ol

Ol el ool Sdp pole oRKiils (S g (5,155 olKws sla s lom wlidos 35 0 -Y

Ol (OIS (S pole olKitils 988 S1AE mlio 5 (sl wdis Slindos gt olié mlio § 4di5 pgle caSisls @i pole (glxSs Y

Olnl el «Olnl (S pole olSadls udplio g oud Dligiod 50 -F

Ol 0l ! (Kb pole olKails purdplin g 2u Sliis 3 50 B9, 9 (ol Slasslons 5l 6Ky DlaioS 55 50 -0

(s s (S pele olSails )9S LIiE lio g (ol i Slids gl (liE mlio 5 405 pole 0uSails (b k5 09,5 sltwl 1 Jgtas odinsgi -F
a_hekmat2000@yah00.com : Ssg xSl Gy .ol pl 51505

VEVAIND o pds b VECVANY zél o &,
oS

(oot 39 (nl 58S 1B o8 LS 50 e lse 5 ¥ gsh (bl phlem 50 (IS f 0z 08 (SVL £t @ 4z L 10D g Al
WS Sty g (oo5h (Bl b b e (i Jalse (o) JBeeS b (oLl wiile sl 4035 Jalse f LI (b3 addllas (pl Saa

ddloo ¥ ggi (b phlew 0 052
o0 (6 5ol «Controlled Attenuation Parameter (CAP) score 270<) L g5 g43 <ubid 4 die ol Lo andllae (ol jo sagligy g Sge
IS gid el aiid 18 S 05,5 0 CAP sC0re 270> L 55 g9 cobs ol )lews s NAFLD 64,5 ;5 ((TE) 1,38 31,592Vl o, L
T’y s S o3l (i o 50385 Al ] VFY SThe5 aels delidin sl el Cassy slaosls Lulul 5 (DPI) o,
8y (OR, 95% ClI) loalsl alold ¢ il comd 1030 5 slexil (Dual-energy X-ray absorptiometry) DEXA loolawl b oy oS 5 g
oo Joows slaJoe g Stiwd (g )5, 5l ooliinl b o] calisee (gloeg,S 10 ool 53 sl msls sly ubs il 0 oy oS

el Cawds

IS g8 asLis ailee 5 YL G pas a5 (60l 31 ol o 00iiS 8,5 PV 5l e J S 09,5 9 VWYY 51 ISiiie NAFLD o4 5 slaaidly
(OR =0.35,95% Cl: wisls olis o)z oS &b i (6l (5,505 Hhas 780 o)ljme 4 b Kiigasis dod oo 5| oy ciiils (DPI) (cou,
Trunk t0 Leg Sgs 03 5YL G )0 gimn puiions alasly BMI 51 i job a4 g b Kigase o 51 ey 0.12-0.98, P = 0.048)
(OR =4.55, 95% CI. Metabolic Score for Visceral Fat (METS-VF) 4 (OR =7.99, 95% CI: 2.43-126.26, P = 0.001) Ratio (TLR)

A S8l oy WS S ,iy 9 146-14.2, P = 0.007)

sy Jelge iz o ol oo (0L ol ;o NAFLD & yiny pr badloe SIS 6l s (plde o) (JSaS gid Julge 36 o dod
Wb 5 yxe bl o NAFLD iy gl gt ole o5 oS Bla (6,65 o3l ayazr asli 30 Slsic 4 TLR 5 METS-VF

T Jalse (IS 0oz S g tols ey JSeaS i (S Ls gl GBSl

Aodio ©
o a Jhlse b aS 09l co i 0 0 0y S6 non-alcoholic ) NAFLD ISUl & © > oS 5,k
& Ygore NAFLD 598 0 obml Gy oS agl J¥s B eb 4 oy b é sezs L (fatty liver disease


mailto:a_hekmat2000@yahoo.com
mailto:a_hekmat2000@yahoo.com
https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

OhSer 5 asllabis paus [ (uuscy Jolse g o0y JSKuoS gud (ot ls oo bl Y

g sl Gy Glaaul o5 b Jels ol wlae
(MON0 Lol e 5 oy (sboimsl YL &6y o ydS
o o8 5 oauzn laung S 9 Unsaturated Fatty Acids)
Wy Ol Gl b F Kl 4 £ Bl Jolate s
Sl 5 b IS 5nd (VY O F) wiil o Las o NAFLD
wd)S Ll 50 (5y900 ke Slge a5 alil e aLS
do Job (b daongdl wile o2l g Webiee
L ezl s eilimsisl (LSS el Slg28 daaidss S
) PTG E S UOWA T Y PO R KL S Cova RS K
i JIaS 528 51 o ey e i 5 Sligem  JolS
oS 5T ol sl b SaS 528 (10) 85500
w3l (F 5 olen L) 3T slaJuol; auilgs oo a5 aily oo
ST el J5ol, adsi 5o s wleoS Sl5l8 0,5 4
Ul o onds piiie omlies ge aslllas (V8) a8 55LuST,
5 Ladgigdls JS 8l ys by o iYL oS sl Glas Ve
03 lad o oy AS 4 Ml S il b laSCdais Ly
oVl 5 oy S 4 Sl il asllas ol e (V) can
Sl 0392 Job 5 0 55 ol 5 e UFF QLS By U5
e Ll YN8 o 55 Silatanns (69,0 anlllas (1Y)
) a8 (tamss] 5 oS 555 el BMI L 3Vl DPI
OA) sl 03,8 i )l55

P Wt oz S gl Y b w ax gL
5 SN e aS p ol sl Sl (ubs Gl
Jolse (oo 5t e 005005 Slacs ot 4 ol
Vb Coeal 5l b lhlew o ol cd i b b e
oS 0 e lasdllae sl yo b asdlins 3 e | ls 55
(dietary oo05) JSeeS9id (s ld (o LS| oy 2 &
@ by e miwy sl el ¢phytochemical index)
cdyin L (METS-VF, TLR) olis! o> 5 655 o Sl
s ¥ £ st Ohlart o SV oy a5
Boigy gdige

E95 obo 4 M il (iogh sl S o 50 axel>
et gilin g 30 0uS_ipghy 4y A Wog Jlow Yo -VA g0
L jle YWY aings 00,5 dxxl e ol o) (Sigy pale oS ils
SV 5 NAFLD 65,5 ;5 dB/M YV+ 5l 5V 55,08 4> 4o
JrsS 095 3 dBIM YV 5l 5 (ol Sepd a0 b Lo
wled (1 Jold addllae 4 39,9 slo)lne ol (o 4t
2ol 4 Ml B Job (VLYY 1 iy (BMI) i 005
g axls VY 5l S oy yo KU G8pme (V Jlo ¥ 5l i
o Ml sae (F aian 0 0l VF 5l oas L5 50
(e € B coilir) oS ol> g o SYNS g o 5 la

S on o3 el gl 4 Cunglie g (oo (o (Sl ol pen
5D s 5 el S, sl g 0SS
non-alcoholic ) NASH JSJI ,.& coslagilin! b (ool
Slogiw )5 g jgymm Xigrdius 9.8 {Steatohepatitis
» ,o |, (Hepatocellular Carcinoma) oS (sla Jsbw
Vbl b gleeg S )5 i oS e () V) 955 e
el oole Comaz il 5o bs 5 gl oL ol sk
2 S aS e e plis Sl bl aslllae S mls
ohlez 7AY 5 (NAFLD) 2 0S4 Mo o)lyles 70)
Sl Jels @l Gizmen )0 3529 NASH < S
(T2DM) ¥ g5 culs ) Logs o lilllae (55, o sl 5Tl
ol i |y Comax (pl ;o NAFLD sam,0 Ve-Ae g4l
£ty 8l s Jelse issB 3 S ¥ 55 abes (F D)
522 T2DM 5 NAFLD & S ol Lo 5 25L oo NASH
8L s glacewl (ol 4 NAFLD 4 s o Lo 5
5 9183 0 53 1, HCC Loles 5 555mm 9,8 NASH asile
o) G (Sl Jlbyn 4 e iz e
G381 s HDL (2alS 5 oy el (5 5l aiile S35 51
(B) 055 (o0 it (B9 5 (8 Olhs Ll 5 LDL
5T asdliae 5 el LL3 )| o NAFLD Jlas | 5.5 3l
it Dy Sl s & 555 0 Bl 45 Sl o8l Lt
() wilioe Sl SWLS] 6y oy 00nS
4 oblie &5 b patie S0o ol adlhas y5 (e
S o5 590 5 2lial (22 S)lo e Hob & NAFLD
o ke (V) asls adjusted BMI 208 09,5 b dslin o
4 S 490 ¢ Body Mass Index ;l opeins Oledllas 4l
o J5 2y byl sl ania o8 g lel Il SO lee
Lo ol ol il 0,5 aolitd a5 42 oS Bl 5 (o
(A) 0S8 (oo e 83 g (s ) G 5B 5 S
DEXA (g, 5l ool b s (252 @59 o385 5l 50 13
L bls)l 5 (smsmol byl 50 TLR a3ls 50 4,
Sy sleazil (A-1)) 53,5 o &3ly dpie Slgslin YN
Jis 5 Cote alal, a5 wao e olis ehie adla
sl 5l g (Trunk Fat Mass) a5 o,> o &)l e
Loz o )bne Jiwe 5 e dhl) 5 oS
a4l (\Y) o,ls 3939 oS slaes 31 9 (Leg Fat Mass)
WLl oy A Soyda g en )0 Fke Jelee 5l (S
oy &5 Gl 0ad ool las iy Oladon o 0gd oo
O o by s mogd Cud (Vb Bran L aS (o6 2l
) DYgame wad 5,518 5 e CisS oad apha
@l 3, gNAFLD iy 908 b ogd oo a3Ll 2


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

DM 5 Dl ¢ oy s 52 4y Slom s o 050
Sl s sy oy b Gl oyl 58 da e (oS
4 (K58 4z gS e eizred Sl g boges (xeb
Ao a8 I lai o IS gd 5l L s 5138 Slge yleie
o7 0355 = (TLR) b 4y oS5 4l (02 0098 S
Sl 5 oz b 27 038 xeme (S hS) S
(p 5 5k5)

METS-VF = 4.466 + 0.011[(Ln (METS-IR)3] +
3.239[(Ln (WHtR))3 + 0.319(Sex) + 0.594(Ln (Age))

METS-IR = [Ln ((2 x FG) + TG)] x BMI/ [Ln (HDL
cholesterol)]

wl—ixl o, cdl (VAT) (9) = e4.466 + 0.011[(Ln

(METS-IR))3] + 3.239[(Ln (WHtR))3 + 0.319(Sex) +
0.594(Ln (Age))

(METS- (sdgunil ) Canglio b | 5 Sglie jLetael o
S L3 TG p e b3 3555 S s FG UIR)
b Li HDL ( Say 0095 4 les BMI oy oS 6 5
Bl oo Vb Aol b (25 5

(METS-VF) olisl o> lp Selabio sl o
Vsktel adl s ye ST iz 8 4 508 (90 Cos WHIR
Jbo bl w2355 o0 = jlitel 0L ) 19005 o0

clale (UMI) x b_sb S'ol8 clale (mmol/L) / YY/)
HOMA-IR= il sl gu]

Gk 5l bosls gyl T Llos 5 4y jo05 cnlllae ol o
S (sl S 23,5 Sy Y5 a5 SPSS 530
B3 ool ~SI,5 50058 (ga5l 5l (Sl js 3l Laosly
s Jolse 5 oy JeaS 55 (sl s S eolin
Ogesl Sl esliiwl b asdllae 5590 05,5 95 G S3|T 900
« chi-squared (5051 4 (independent T test) Jai e
3 orored 203 )5 alin (LS g (oS o pite i S
0905 6yl e Jolew olaie 4y Mann-Whitney s.;!
Sl ysite 51 Sy e Sl oy p Sz 0 ol Jis 5
S Gl )5 (s 5 g oy S Sy 50 Jis
Sdy—doy b laSye 00353 (i 5 sl )l
Ol alols 740 g 0dds ratio b wils i « o yzalS
Aoor o il slr s 2 oS 4 —ulxe (OR(95% Cls))

e dmsls 9 OR (59, 2 00iiS Jhgades sl 5258
U9 S 5 03] 51 Adjusted OR L oa i s il
3 Ll giae Solel Ll 51 p<e/ed g8 soliiw | S

goad aBlid el ogt slacs lon (sslae sl lon
2l GlopBd g )le) 05 Cox g p Fhe )l YOS
Sl $olow s pae (gl s 4 Ml pus (g e
5 8 @l b pas (s5elS Glony (i pas (saje
(7 O3 53 (20— 5 I3k pas (B ) g0 (g )Ll
L gleys pac lye Bras com pae (V pdgundl &5 poe
Gl asle 0S5 35 slag)ls 5 Sledll vs gla gl
5 1 g il 55055 ¢ g 3 a3l T c0g 109!
Rl B a3l 5g al w25 RIS (A g Lagyge 90
z9> sbolre il bge 4l 35 oo 7 10 LN+ Sl i 39
5 Al oS5 pae 5 5,0 & blos pos aslins |
el 059 Ll B o g 80310l sl

30 5k 0550 SleMbl axllae 45 59,5 5l ams ol 8l 4I5S 5
51 s oS B, me o JSU 5 Sliles Jlaxil ooy 3,50
SN i sy oS5 o 5| e 4 3l St J5b
Supls (b b g 5 oS jiliinl oS S (seges
(Fibroscan®) (Echosens, Paris, France) 81,5 ¢Vl
@ ax g b ohles 0o L2800 wo S 655 ol
A (655 ol Jlioms oo b o lasb—ul JSGg
sleslew 1L ollew (658 cudled (OMRON, Germany)
<y (Metabolic equivalent of task) MET anlic
Lol 9308 oo s HDL-C (o s &y e IS 6 5 (V) kW]
3 e edgmadl g oS 5l ool b Sy 51 gy 25k
IRVSPIO 251 RV BTN R A

9 S€CA 915 bamwgs p)8 Ve 8o b g Sew LI L 09
(PR SRPR VPP o] U | E P CEL S SN T IR
0l g prdilons po 1920 4 0drmnz b g b laaidly
yo il /Y CBo L Seca i wad gali g 4y gl>
zb g 0ais L}J)}T O Aold 5l 68 ja0 Al (6,5 ol
SeCa o)l 2 )lp e b b yg0 5 ST SlpSe |
(body cOmMPOSItioN) s cuS 5 ¢ iz o2 0 (5,5 ol
Dual-energy X-ray (DEXA) g, ;3 eola wl L
&y 0,8 6,5 ol I le & gad 4 (gl absorptiometry
Sl S 32l e w)) )90 50 sl 9550 DL
STy ooy asliti oy JoS5 31,k ) S5 5 NAFLD
Lo bl b eylipolol B 5 ime o] VY oS das
00,5 S (5 gl

iy 3 el b lié 3, JSaaS5id asl
(YY) o )8 aubre 5,15 S Lawgs ool slgaioy

5w 2138 Slge 5l el Cws s 8L, (55, ]
[V x (&g, 3o s3] JS 1JSaS 525


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

OhSer 5 asllabis paus [ (uuscy Jolse g o0y JSKuoS gud (ot ls oo bl ¥

Oy olosine Dol (95 JLad g K Jlowial (S5
30 6AS j9,md a4z 0 ol lad S g NAFLD 64,5 g0
3P G ol sk 4 (YY -, VOEYY) NAFLD 64,5
() Jeaz) asb oo (YEV,PVEY N 2P) S 05,5

09,5 ;0 ¢ YEAVEYFY S 65,5 ;0 BMI .Sl
aS a2 o Hlis ¥ Jgax g kg/m? Yo, VXS, £ NAFLD
b 590 dWC) a5 j90 (BMI) Sas 0095 Lzl <59
W @ 1S 550 Cand (WHR) psls 45 105 450 Ews (HC)
oD 2y 0995 Cound by 5 050 Al 0> 0045 ¢(WHIR)
(METS- slix! o2 lp Sdgle jlasl «(TLR) L a
bl 51 el cuws 4 (VAT) wlixl o, cél 5 <VF)
05,5 3l e sl sme ysb 4 NAFLD o5 5 )0 Solsilie
alge J 5

IRSBM o5 L ipgiy ool i IS ol >N e
Ol as o NO:IR.SBMU.NNFTRI.REC.1400.010
by pele oy Sl mlio g 4dsy Sliasy gl
S s o3l el a8 5 18 0l 090 (i Sapd
ooty 3] anlllas ,0 &S 4 Cgz oS dsl Cgls, saiiS
plsl (Kg8z 5 Slaal pgas 0 I Dby g ol
Sl oalls ool 1,8 Lo o ragh
badl e

95 JruS 09,5 )3 0aisS 8,8 PV (55, p polo asdllas
15 VA 00, ol NAFLD 05,5 45 oaisS 5,8 \FY
(20,5 FEYY) a5 Yo 5 0,00 09,5 ez (20,0 OAP)
e el iols (BSCa3 (5 plilens |y J 5658 09,5 Comer
JysS 09,5 0 5 Jl OVNAERLF 560 09,5 o
cold ol 4 Sl Jsb asbe Jlo OY.YFEYO

0903] Camez Sad gla S ) Jeoe

bvalue NAFLD o4 5 JrS 0,5 e
OYY = olow) #Y = slaxs)
N OY (03-¥5) OY (7--FT) (L) c
+0 VY DALY fE.vy 1 (y5) S
“YYA Y (V- ,0-0) A (\Y-0) (Ul) calys o Jsbo
CARAY 0¥ (FYV,A-YFY) oYL (Y7 A-FFA.F) (MET-min/week) o ped Codlad
< AFS VA, ¥ 15, (1) s Jlomins
- OA AW (TN ) VYO (1F--1Y 1) (MMHQ) Jyiecns (95 Lid
AT A+ (AY,0-Y+) V¥ (A--Y+) (MMHQ) Jguls o5 Lid
caeee Y. (YFO-YA+) YO« (YFO-YY.) CAP score (dB/M) oS 55,8 4> 5o
el o ool (a5e (03] | (oS Sl ite samlia sl -
el o 5155 (S ) aile &g 41 polie (oS glojiio ple3 sl -
el 0 00l SIS gy (y505T 5 b (Sl iie uglie sl -
$0505] Copraz (i sl s Y J9ux
NAFLD 5,5 JyiS 05,5
P-value JUEtH
AYY = olaw) Y = slaw)
A+ (AY,0-Y+) V) (Ya-5%) (45555) o35
YAFE (FYVY-YVLYY) YOYY (YY,FV-YY,AQ) (Kg/m?) soy o555 aslis
Vv () -9-98) A (13,0-A) (€M) 55" 550
cpeee VA QYY) Voo (V-0-4Y) (cm) eyl 590
RS A0 (V,0 ) -+4)) SAY (4,48-4A9) WHR
S Y (- 550 09) < 05 (- -+ 0F) WHIR
VY, ) (YA, YY-VE,v8) YYLVE (VF,A0-1Y) (KQ) oSt 4>l )2 0095
poee LYY (1),00-Y,5Y) FAY AY5-5,-Y) (KL 4>l o> o055
<, 0 VAR (-LFY) IR/ CAS TLR
\ANCALY! £, (-.¥%) METS-VF
VYAV AA (F5- X)) V-OF,AQ (YFEAY) VAT

Adipose Tissue

WHR Waist to Hip Ratio WHtR: Waist to Height Ratio .TLR :Trunk to Leg Fat Ratio METS-VF :Metabolic score for visceral fat VAT :Visceral

Ll 00 O\)L&a—u)'@l)ﬁjwoﬁ)] )lLSASLSLQ]M (S lin Aﬁl)'.' -

el s 35 (S 5lz) s b 5 Glomo Bl (il & jgo &y polie -


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

o S Sty o TLR (s g 3Vl s 5
(OR =5.27,95% C1 =1.93-14.39, sls ]38l 5l O/YY I,
2l VAR Y suls e Jaw ,o Cdyiay Has P =0.001)
o2 (OR=7.99, 95% CI = 2.43-26.26, P = 0.001) w5
METSVF i g 5 w7 55 iy il i
0,8 o ol pl e YWIAD lie 4y ¥ ool Jrass Jaw o
! (OR = 13.85, 95% CI = 5.38-35.63, P = 0.000)
aibice plp OO Jlade a4 ¥ ooud bass Jaw o il
(f Jga>) (OR = 4.55,95% CI = 1.46-14.2, P = 0.007)

S 5 (DPI) (o, JSeaS 528 ol abal, ¥ sz

U1 ams o lis |y ol hlews j0 Gy oS Cd i
s g DPl 0 (g)lo e (weSae bl )l [ Sikles aools
ol Bl ol o Vg b hlam o oy a8 Cé iy
4 2539 (YV,FA) DPI G pae aile 5l YL 009050 (0 &S
Jaws b g Voo baws Jow jo cailes 5 5 ol of bl s
oS (6 ykas TED 0aiiS Jhgase lb prie den Sl 1 0,8
(OR=10.35,95% CI: 0.12- szils &y auS & iy ol y
Comir S5 & weSxe all, pl .0.98, P = 0.048)

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

g o sxe
L oy sloarle o )l sre culs dlay
saslive ubo il 0 Gz aS G iy g oSS Sl L

Y £9 b phlem jo oy oS iy Sl g ey JSeS gt (el 6l 120 liebl alold 5 uild Coed Y Jgue

523y JEaeS gd Lo

(DPI)
ARAIIS YV, FA>
P trend (n=1-+) (n=1--)
OR (95% ClI) OR (95% ClI)
Pl Jow

- yvy VY (5, FA-YSY) \ (ref) 355
RN Vo) (,FY-TLY0) \ (ref) Sy
< SOV VAE (- ,8Y-Y,00) \ (ref) Js

Yool Jowi Jow
. a9 <48 (. ¥0-Y,5Y) V (ref) 5
-,0f4 < YY (+,Y0-Y,-V) \ (ref) Sye
AR § < AY (- FY-1,V0) \ (ref) Js

Y ouds Jouwd Jow
- ,Af0 - ,A% (+,Y4-Y,Y¥) \ (ref) 355
-, ¥va - 20 (-,)4-Y,\Y) \ (ref) Sy
- OvY <, ¥a (- Yv-1,59) \ (ref) Js

Y ooud oy Jowo
< YY0 <Y (cLeA-YLYY) \ (ref) o)
Yy <Y (0 Y-V ,049) \ (ref) Sy
.- FA < X0 (+,)Y-+,9A) \ (ref) Js

WHIR § BMI (0508 codlad oK B e ccubs 4 Dl Job (o gl oads (355 clls )0 52 a)) Guiz oo sl 00 howi ) Jow -
HOMAjPru JBI;L.MJS":)M; A oS (65 o o LLSL g5 w8 aBlol 4y Vo (gl onls Jraws Y Jow -

3L )0 ouds ahal SHE 5 8L 0 Dlhaies S 8Ly (65l oled 4 Y 9 ) Juw gl eads o Y Jaw -

sl odal iy S 9am 55 9031 Gl 51H(CH) 720 lialol alold 5 (OR) Guils s -


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

Ohlen 5 asllales o [ (oxioiy Jolse 5 00y JSeeS58 (a3 i (g L) 7
Veg hbo Olhlem 53 @z 05 Sdyin Jlad g i Jelse 615 70 plebl alols 5 Guilts s ¥ Jga
TLR
P trend ¥ Sy Y S ) Sgs
(n=+#Y) (n=+#Y) (n=7%)
Y, v< Y, Y-1.20 V20>
e AA VAA (£,3-¥.,41) VLB (5,59-T,AY) v (ref) NESHIW
P=-.,.Aq P=.yvo
R £.22 (V,YY-1Y,YY) Y50 (V.- 0-0,8A) \ (ref) Y ooads o Jawe
P=.,..v P=.,.vs
ey O,YY (VAY-1F,¥9) ¥V (1,Y5-V,0Y) v (ref) Y oud Lo Jow
P=,) P=.,\f
e Y,34 (Y,£Y-Y5,Y5) £,4Y (1,20-15,5%) \ (ref) Yoo Law Jae
P=",.) P=.,..%
METS-VF
P trend ¥ S Y S V S
(n=+5%) (n=+#%) (n=r0)
v,Y5< Y,Y5-5,49 £,49>
epees 4,0 (£, 1-YY, %) ¥V (VA1 V9) \ (ref) NESIW
P=1.,... P=.,...
Ve AV (F.£0-Y5,0V) £,05 (1,21 -A8Y) \ (ref) Voo s Jde
P=.,... P=,-.
s VWAL (D.XA-YD5Y) £.YF (1,37-9,0Y) v (ref.) Y ooud howd Jow
P=.,... P=.,...
eV £.00 (V,F5-15.Y) YEV (), £-0,AF) \ (ref.) Yoo Law Jde
P=-.,..q P=.,¥q

Gl el o 5 (Sogd codled G B pan «olis 4l Job (METS-VF (gl 52> 4) (i (METS-VF (gl 52 ) oo (sl 00 Joasd s} Jow
HOMA ¢ s Jg S «(METS-VF (613 52 40) p s & yandS (6 5 (METS-VF (6l 52 a)) s LU 95 i aBlol 4y ) Jow (gl o0l Jaws oY Jow

BMI cl).o.a: 4Y ) J..\.n LS‘)-.' 03l Js...\.u ¥ Jw
ol ool ;}f’)'}f OR (95% Cl) D90 4 osls -

S ol oy Sl 300,55 53931 Bl 3 () 188 plivall alold 5 (OR) ool s

(V) 905 o0 Coundg 90 obml 4y i (5l 009, ;eld Codled
oz ol o zolaw g 0 S 65 pexs g 0y
o e o o sbodsbe ple s ST Jspls
u.dfu.d‘ o‘).o.ﬁs L LS‘[J).LSB_H.A Q)S.Lo& J)L»J‘
ER oyl 5 oSt Jlb slaaist adgs 5 gusloens]
ol Jole Koo a5 544 oo (endoplasmic reticulum)
b S5 035, (5 skl eimiz w0 i3l s 55 Sl
oS Jlb oS 505 o o sl sSlye gl il
Jolse g 0,5l b ezmen ER w2l o inflammasome
4 Sl Slalllae 098 0 AL JBeaS g I LS e

priiw wile ey lag len p bJSSgns ol Sl

(V%) F9,0 o8 slogslaes (YO) Zelis (Y (VF) S sl
cel auilgs oo b S g asl ails oLl (YY) Sl>

- o

IS 58 asls Yol a5 ol les aslllas ol slaazily
Oz S Sdyia plp e (il Jule G plgie 4 (oo
5 (6550 9 i) Sl 5l Jieme job a4 (ubs Gllews 5o
Ao bows 3l g g S 0 o dadl 4 Cueglie
Ly smbs ohlem 30 oz 0 Syl Sy do Kbgaces
S50 a0 ey il 90 dega ols ralS g4l Jae jabe 4
7 § o5 Bl 5l 6 kas lsie 4 (METS-VF, TLR)
30 oy S Gl L b s cuie dlal) olis
wdsle plas sobs o yle

S olyod 0 K0S LS o a5 ol dis Jelse
Jg S 5 (FFAS) ol31 G 12 slao! gl iol38l 4 e
Sl Gl Bl 09d oo 039 SUgmg,Sn b yold 50 youis
s g 0ad S GlapunilSe 5 ol S ST Gy


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

(s n) 9 2lioh) o0 4l (052 o 698 bl )l 5 09
N sz S8k IS ) S j5b 4y (g (8 e
Ohlesm a5 Wil ooly las i Sldllas (YY) 5 ks 042
4 Syt oS 53 5 mlin| oyz 4>l NAFLD & Sie
S S 0 Sl g eiyls BMI-matched S 09,5 cond
NAFLD sy 550 0aisS (95t e Jloys 039 b 38l s
2 P o Wl 655 0 Sl (A ) il s
& e a0 o5 955 oz bl b alSgsl wa
o2l Bk Iy e, g IL6 TNFa s oljsl
rae Syl g0y gols Gl 00, (Sisnol
(Fo) atbioe @y &5 £98g 0aisS @l Gy Sl 5o
ST oz laaal bz Gl el (LS (oS0 o2
4 Cuoglie 0ids dxwgy a5 Sldl iy Condg S obml g
O B 51058 g0 el Slgslie oyt sl g el
b 42l )0 Logas Jamme 42l (g ) 22 GRS
Sdailie Y Llie jo ibibls Sl 4 59 e aziS
wollasl oz ais o bl 45 b pecilSe (1) 10
lacglis Jold aims oo gadgi |; (90 (8 o Jalge
Ol &5 (oS8 (02 L L sl b (oyz 8L 50 (69,Shee
P Sidgd 5 Seed (ol Gy o) i
) Selons (mas piasns 8 ,Shoe (a3l g JLbigail o Shoe
Sllae ¢ 55 anlllas b cgr wi (FY FY) 0l o el
s SeendS JuS s TLR (il (e bLS)I Sk
BMI I Jas jobo @y ccond (o) ooy 095 ,Lid
J5b 4 TLR o535 oabaiio aslllas Sy 4o (FF FB) wil 0,
3 Slglbie pyain lp 1y GV Gl Cod (gl (ne
28l (F5) ol (Lis BMI 5| s iz 90,0 Gl o3l
e 93 88 (ilanns 5 et W8 (VAT) plasl oz
(FY) ass oo al Bl wigd o (B9, (8 slags )l
lisyy 6yl Ko VAT syl ol adls ot
45k g 03 OIS ey crl Lol wil e (MRI) (oubliss
5 @il @z 90 0 0l e 5 12l Gln paxie
9 e bl 0 Sgliegyo) 5 Slilas b (giwg
B ol g lisl o S G sFes b
@z Sl Salie Ll (FA) 098 o0 csnlin (Sgpe
oS wilo VAT ess iyl 3 (METS-VF) lis|
145 (METS-IR) oyl guas! 45 Canglie (sl Slgrlie sasls
3,8 loe METS-VF 5,5 op 0l il o8 cdgusl 4l
@y Gy Se oty bawlie o 1) gl arg LB
g5 ks sz oo 2o )l 589 oS (2K lsie
Sl ools (LS BMI 1 Jitns j5b a2 (Sb o 55 JLad 5 ¥

pas S50 gm0l rals de Cawgusl 6 iS5 tals
on TA) wish asd o S Gosb o) s
ooyl Gl @b 5l SS9 5l (28 w3y S o
S Fige 5 S8 e el Gy sl snle elaenS]
JrS el wlgi oo 355p0] (2ol 5 acamspol jles
&l 035, clacdsilio 5 b SeaS 528 (VA YA) 55,5 Bl
sy @ 1) G155 5 silanasT (gla il willys g lag)]
NF-kB 5 CYP2E1, NOXs, INOS usle sl el sl
G il c0nls plxil Slgm Slalllas (V0 ) 0iS g
o) Jle (sl el 00ls g5 NAFLD 5 ba IS 528 Sl
Sawi 5 0S5 IS aexs (EGCG) o¥E (pals s
os)l.c L RS (0 uo...a:lf |) XS Jl:d sl o)L‘.’.w ‘_gLbe}l..a
1 el 5 0 55,08 45 S slse 51 PIBK/AKYFOXOL
T 09 Ole (els EGCG lawgs a5 aiil o NAFLD
YYO SS9y » 0l r:L?u‘ GML““_Q)V ax]llas (\“\) MOGA
il oo Lol ol 0aisS ol ]S £+ s NAFLD Loy
Byt S (YL o a SBaLS o8 b aS ol lid g
0P omb b alie )0 Wag dpul SWIgid 5 laadsiggds
S5 o=b NAFLD @ Ml uils /Y0 sgas )0 oS
oeplS) Ssjgand ws OIS ks cl oads pll Sl
Vb glages 5o Uiy (JomelS el 65 oo
Gl 0ol 53 lapunilSe alax jleadloo 2 5o Jgeg,Se
Jeds 5 a5 aly s AMPK zals 51 Js,ilye5, 45 ol
Gl Jd 4 i g S oo (6 Ry 00l ol el
28bigm 03 ) (Sl ol 1 sl 45 93,8 e ]
plomil 55 oy T axlllas S 45" o, Sa 5 ZNONG axllias (YY)
S 45 ol ol sl e oauiS 8,5 YSAY L, o
ol,81 )0 NAFLD o o slas do ouisS hgaswe s
ssb T laaslis ;o Lasyedl & pae Sy n YL L
(OR =0.71, 95%CI: 0.54-0.93) s S lag yialS (5 ls Sxo
(YY)
sl 13 (655 0 5 Sl Sl 99 10 ,9) Sl gt
il S5 coll ol lie el s a4y 5]
sy ] i oo 4 5 5 o S5 S 5 28,
Jim yeb & Bl 5 souST olgen ax 51.0VF) Casl 03,5
5 6 obaes sl 0393 NAFLD (glys g bs Jole olsie 4
oS Ky (635 e Bl a5 Wl azals oledl Slallas
OB 0usS s Jole G laie 4 0 o2 aie
ozt BMI g ol 4 wilgs oo a5 0l oo S golie


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

OhSer 5 asllabis paus [ (uuscy Jolse g o0y JSKuoS gud (ot ls oo bl A

aiged o5 x> Vgl ol aslllas slacysgame alox |

2B (rhaio aalllas &5 aalllae g4i Logs g ABbgo (o) 9590
9 Vb Eord 4 4z b bl ool (Jolae g Zde all) (s o
@l (b lew j0 oz oS Céyiy &S (ol ol las
g oolele 5 5 VL aigad o Ly S eayT Slalllas ploxil
Copde g S5 @lp (mbs oLl Gladis pigel g 5

L,

10.

11.

12.

g oy oS &8 i 9 Ml 5l (6 uKias 9 995 (5low
g oa ol Qlfl Ceodhw CJa.w

References

Marjot T, Moolla A, Cobbold JF, Hodson L, Tomlinson
JW. Nonalcoholic fatty liver disease in adults: current
concepts in etiology, outcomes, and management.
Endocrine reviews. 2020;41(1):66-117.

Perumpail BJ, Khan MA, Yoo ER, Cholankeril G, Kim D,
Ahmed A. Clinical epidemiology and disease burden of
nonalcoholic fatty liver disease. World journal of
gastroenterology. 2017;23(47):8263.

Dai W, Ye L, Liu A, Wen SW, Deng J, Wu X, et al.
Prevalence of nonalcoholic fatty liver disease in patients
with type 2 diabetes mellitus: a meta-analysis. Medicine.
2017;96(39).

Younossi Z, Anstee QM, Marietti M, Hardy T, Henry L,
Eslam M, et al. Global burden of NAFLD and NASH:
trends, predictions, risk factors and prevention. Nature
reviews Gastroenterology & hepatology. 2018;15(1):11.

Bril F, Cusi K. Management of nonalcoholic fatty liver
disease in patients with type 2 diabetes: a call to action.
Diabetes care. 2017;40(3):419-30.

Pang Q, Zhang J-Y, Song S-D, Qu K, Xu X-S, Liu S-S, et
al. Central obesity and nonalcoholic fatty liver disease risk
after adjusting for body mass index. World Journal of
Gastroenterology: WJG. 2015;21(5):1650.

Targher G, Bertolini L, Rodella S, Zoppini G, Zenari L,
Falezza G. Associations between liver histology and
cortisol secretion in subjects with nonalcoholic fatty liver
disease. Clinical endocrinology. 2006;64(3):337-41.

Wilson JP, Kanaya AM, Fan B, Shepherd JA. Ratio of
trunk to leg volume as a new body shape metric for
diabetes and mortality. PloS one. 2013;8(7):e68716.

Kishimoto I. Trunk-to-Leg Fat Ratio—An Emerging Early
Marker of Childhood Adiposity, and Future
Cardiometabolic Risks—. Circulation Journal.
2016;80(8):1707-9.

Cioffi CE, Alvarez JA, Welsh JA, Vos MB. Truncal-to-leg
fat ratio and cardiometabolic disease risk factors in US
adolescents: NHANES 2003-2006. Pediatric obesity.
2019;14(7):e125009.

Duran |, Martakis K, Alberg E, Jackels M, Ewert KR,
Schoenau E. Association of Trunk/Leg Fat Mass Ratio
with  Low-Density  Lipoproteins-Cholesterol  and
Triglycerides Concentration in Children and Adolescents:
A Cross-Sectional, Retrospective Study. Childhood
obesity. 2020;16(6):428-39.

Perlemuter G, Naveau S, Belle-Croix F, Buffet C, Agostini
H, Laromiguiére M, et al. Independent and opposite

aS wisls ylid g Sldllas il nl b Cqa o2 (F9)

ol bls Sslio pyaies iy yai y0 METS-VF jl oolicul

o (D) ol ol ) g0 gg ol 5 580 oeKiay o
aS ols lis o)) Sen g FENG lawsi ool alowl aslllas oy
L awglio o METS-VF Sl op 5L o 095 jlid s

o gl YIAY dollow-up Jlo 7 Jloo a0 ol 5 b

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

(OV) 5,5l lsal

associations of trunk fat and leg fat with liver enzyme
levels. Liver International. 2008;28(10):1381-8.

Oddy WH, Herbison CE, Jacoby P, Ambrosini GL,
O'sullivan TA, Ayonrinde OT, et al. The Western dietary
pattern is prospectively associated with nonalcoholic fatty
liver disease in adolescence. Official journal of the
American  College of  Gastroenterology] ACG.
2013;108(5):778-85.

Baratta F, Pastori D, Polimeni L, Bucci T, Ceci F,
Calabrese C, et al. Adherence to mediterranean diet and
non-alcoholic fatty liver disease: effect on insulin
resistance. American Journal of Gastroenterology.
2017;112(12):1832-9.

Craig WJ. Phytochemicals: guardians of our health.
Journal of the American Dietetic Association.
1997;97(10):S199-S204.

Abdul Rahman H, Saari N, Abas F, Ismail A, Mumtaz
MW, Abdul Hamid A. Anti-obesity and antioxidant
activities of selected medicinal plants and phytochemical
profiling of bioactive compounds. International Journal of
Food Properties. 2017;20(11):2616-29.

Salehi-sahlabadi A, Teymoori F, Jabbari M, Momeni A,
Mokari-yamchi A, Sohouli M, et al. Dietary polyphenols
and the odds of non-alcoholic fatty liver disease: A case-
control study. Clinical Nutrition ESPEN. 2020.

Carnauba RA, Chaves DF, Baptistella AB, Paschoal V,
Naves A, Buehler AM. Association between high
consumption  of  phytochemical-rich  foods and
anthropometric  measures: a  systematic  review.
International journal of food sciences and nutrition.
2017;68(2):158-66.

Malekzadeh R, Poustchi H. Fibroscan for assessing liver
fibrosis: an acceptable alternative for liver biopsy:
Fibroscan: an acceptable alternative for liver biopsy.
Hepatitis Monthly. 2011;11(3):157.

Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz
AM, Strath SJ, et al. Compendium of physical activities:
an update of activity codes and MET intensities. Medicine
and science in sports and exercise. 2000;32(9;
SUPP/1):5498-S504.

McCarty MF. Proposal for a dietary "phytochemical
index". Medical hypotheses. 2004;63(5):813-7.

Buzzetti E, Pinzani M, Tsochatzis EA. The multiple-hit
pathogenesis of non-alcoholic fatty liver disease
(NAFLD). Metabolism. 2016;65(8):1038-48.

Kim M, Park K. Association between phytochemical
index and metabolic syndrome. Nutrition Research and
Practice. 2020;14(3):252.


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Dehghani Firouzabadi F, Jayedi A, Asgari E, Farazi M,
Noruzi Z, Djafarian K, et al. The Association of Dietary
Phytochemical Index with Metabolic Syndrome in Adults.
Clin Nutr Res. 2021;10(2):161-71.

Abshirini M, Mahaki B, Bagheri F, Siassi F, Koohdani F,
Sotoudeh G. Higher intake of phytochemical-rich foods is
inversely related to prediabetes: a case-control study.
International journal of preventive medicine. 2018;9.

Delshad Aghdam S, Siassi F, Nasli Esfahani E, Qorbani
M, Rajab A, Sajjadpour Z, et al. Dietary phytochemical
index associated with cardiovascular risk factor in patients
with type 1 diabetes mellitus. BMC Cardiovascular
Disorders. 2021;21(1):1-11.

Wei C, Liu L, Liu R, Dai W, Cui W, Li D. Association
between the Phytochemical Index and
Overweight/Obesity: A Meta-Analysis.  Nutrients.
2022;14(7).

Tucci SA. Phytochemicals in the control of human appetite
and body weight. Pharmaceuticals. 2010;3(3):748-63.

Vincent HK, Bourguignon CM, Taylor AG. Relationship
of the dietary phytochemical index to weight gain,
oxidative stress and inflammation in overweight young
adults. Journal of human nutrition and dietetics.
2010;23(1):20-9.

Peiyuan H, Zhiping H, Chengjun S, Chunging W,
Bingging L, Imam MU. Resveratrol ameliorates
experimental alcoholic liver disease by modulating
oxidative stress. Evidence-Based Complementary and
Alternative Medicine. 2017;2017.

Du B, Meenu M, Liu H, Xu B. A concise review on the
molecular structure and function relationship of B-glucan.
International ~ journal ~ of  molecular  sciences.
2019;20(16):4032.

Aguirre L, Portillo MP, Hijona E, Bujanda L. Effects of
resveratrol and other polyphenols in hepatic steatosis.
World journal of gastroenterology: WJG.
2014;20(23):7366.

Zhong Q-w, Wu Y-y, Xiong F, Liu M, Liu Y-p, Wang C,
et al. Higher flavonoid intake is associated with a lower
progression risk of non-alcoholic fatty liver disease in
adults: a prospective study. British Journal of Nutrition.
2021;125(4):460-70.

Vernon G, Baranova A, Younossi Z. Systematic review:
the epidemiology and natural history of non-alcoholic fatty
liver disease and non-alcoholic steatohepatitis in adults.
Alimentary pharmacology & therapeutics.
2011;34(3):274-85.

Ma Y, Yang Y, Wang F, Zhang P, Shi C, Zou Y, et al.
Obesity and risk of colorectal cancer: a systematic review
of prospective studies. PloS one. 2013;8(1):e53916.

Frank LK, Heraclides A, Danquah |, Bedu-Addo G,
Mockenhaupt FP, Schulze MB. Measures of general and
central obesity and risk of type 2 diabetes in a Ghanaian
population. Tropical Medicine & International Health.
2013;18(2):141-51.

Wajchenberg BL. Subcutaneous and visceral adipose
tissue: their relation to the metabolic syndrome. Endocrine
reviews. 2000;21(6):697-738.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Machado MV, Cortez-Pinto H. No need for a large belly
to have NASH. Elsevier; 2011. p. 1090-3.

Chalasani N, Crabb DW, Cummings OW, Kwo PY,
Asghar A, Pandya PK, et al. Does leptin play a role in the
pathogenesis of human nonalcoholic steatohepatitis? The
American journal of gastroenterology. 2003;98(12):2771-
6.

Buechler C, Wanninger J, Neumeier M. Adiponectin, a
key adipokine in obesity related liver diseases. World
journal of gastroenterology: WJG. 2011;17(23):2801.

Caprio S, Perry R, Kursawe R. Adolescent obesity and
insulin resistance: roles of ectopic fat accumulation and
adipose inflammation. Gastroenterology.
2017;152(7):1638-46.

Marinou K, Hodson L, Vasan SK, Fielding BA, Banerjee
R, Brismar K, et al. Structural and functional properties of
deep abdominal subcutaneous adipose tissue explain its
association with insulin resistance and cardiovascular risk
in men. Diabetes care. 2014;37(3):821-9.

Sari Cl, Eikelis N, Head GA, Schlaich M, Meikle P,
Lambert G, et al. Android fat deposition and its association
with cardiovascular risk factors in overweight young
males. Frontiers in Physiology. 2019:1162.

Ding L, Fan Y, He J, Wang R, He Q, Cui J, et al. Different
Indicators of Adiposity and Fat Distribution and
Cardiometabolic Risk Factors in Patients with Type 2
Diabetes. Obesity. 2021;29(5):837-45.

Wiklund P, Toss F, Weinehall L, Hallmans G, Franks PW,
Nordstrom A, et al. Abdominal and gynoid fat mass are
associated with cardiovascular risk factors in men and
women. The Journal of Clinical Endocrinology &
Metabolism. 2008;93(11):4360-6.

Kim YM, Kim S, Kim SH, Won YJ. Clinical and body
compositional factors associated with metabolic syndrome
in obese koreans: a cross-sectional study. Metabolic
syndrome and related disorders. 2018;16(6):290-8.

Landecho MF, Tuero C, Valenti V, Bilbao I, de la Higuera
M, Fruhbeck G. Relevance of leptin and other adipokines
in obesity-associated cardiovascular risk. Nutrients.
2019;11(11):2664.

Mancuso P, Bouchard B. The impact of aging on adipose
function and adipokine synthesis. Frontiers in
endocrinology. 2019;10:137.

Bello-Chavolla OY, Almeda-Valdes P, Gomez-Velasco
D, Viveros-Ruiz T, Cruz-Bautista |, Romo-Romo A, et al.
METS-IR, a novel score to evaluate insulin sensitivity, is
predictive of visceral adiposity and incident type 2
diabetes.  European  journal of  endocrinology.
2018;178(5):533-44.

Antonio-Villa N, Bello-Chavolla OY, Vargas-Vazquez A,
Mehta R, Aguilar-Salinas C, Group MSS. The
combination of insulin resistance and visceral adipose
tissue estimation improves the performance of metabolic
syndrome as a predictor of type 2 diabetes. Diabetic
Medicine. 2020.

Feng Y, Yang X, Li Y, Wu Y, Han M, Qie R, et al.
Metabolic Score for Visceral Fat: A reliable indicator of
visceral obesity for predicting risk for hypertension.
Nutrition. 2022;93:111443.


https://dor.isc.ac/dor/20.1001.1.17357756.1401.17.4.1.7
http://nsft.sbmu.ac.ir/article-1-3584-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-22 ]

[ DOR: 20.1001.1.17357756.1401.17.4.1.7 ]

Iranian Journal of Nutrition Sciences & Food Technology 10
Vol. 17, No. 4, Winter 2023

Association of Dietary Phytochemical Index and Anthropometric Risk Factors with
Non-alcoholic Fatty Liver Disease in People with Diabetes

Soltanieh S, Salavatizadeh MY, Poustchi H?, Yari Z3, Mansour A*, Khamseh M.E®, Malek M®,
Alaei-Shahmiri F°, Hekmatdoost A”™

1- Department of Clinical Nutrition & Dietetics, Faculty of Nutrition Science and Food Technology, National Nutrition and Food
Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2- Liver and Pancreatobiliary Diseases Research Center, Digestive Diseases Research Institute, Shariati Hospital, Tehran University
of Medical Sciences, Tehran, Iran

3- Department of Nutrition Research, Faculty of Nutrition Science and Food Technology, National Nutrition and Food Technology
Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- Endocrinology and Metabolism Research Center, Endocrinology and Metabolism Clinical Sciences Institute, Tehran University of
Medical Sciences, Tehran, Iran

5- Endocrine Research Center, Institute of Endocrinology and Metabolism, Iran University of Medical Sciences, Tehran, Iran

6- Research Center for Prevention of Cardiovascular Disease, Institute of Endocrinology and Metabolism, Iran University of Medical
Sciences (IUMS), Tehran, Iran

7- *Corresponding author: Prof, Department of Clinical Nutrition & Dietetics, Faculty of Nutrition Science and Food Technology,
National Nutrition and Food Technology Research Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: a_hekmat2000@yahoo.com

Received 23 Oct, 2022 Accepted 16 Dec, 2022

Background and Objectives: High prevalence of non-alcoholic fatty liver disease in patients with type 2 diabetes
mellitus results in deleterious complications and morbidities. Therefore, the aim of this study was to assess nutritional
and anthropometrical risk factors in progression of non-alcoholic fatty liver disease in diabetic patients.

Materials & Methods: Totally, 133 non-alcoholic fatty liver disease patients (CAP score > 270) and 67 controls (CAP
score < 270) were selected from the patients with type 2 diabetes mellitus in a clinic. Dietary phytochemical index was
calculated via data from a validated 147-item FFQ. Body composition were measured using dual-energy X-ray
absorptiometry. Other anthropometric indices and laboratory assays were used as well. Logistic regression models were
used to estimate multivariable ORs.

Results: After adjustment for potential confounders, risk of progression for non-alcoholic fatty liver disease in
participants with higher dietary phytochemical indices significantly decreased (OR = 0.35, 95% CI: 0.12-0.98, p = 0.048).
After fully adjustment of covariates and independently from body mass index, positive associations were seen between
the highest tertile of TLR (OR = 7.99, 95% CI: 2.43-26.26, p = 0.001), METS-VF (OR = 4.55, 95% CI: 1.46-14.2,
p = 0.009) and risk of non-alcoholic fatty liver disease.

Conclusion: Findings of this study have demonstrated that phytochemical components of diet play protective roles against
non-alcoholic fatty liver disease. Moreover, TLR and METS-VF are addressed as novel estimators of central obesity as
a risk factor for non-alcoholic fatty liver disease in diabetes.

Keywords: NAFLD, Diabetes, Dietary inflammatory index, Central obesity
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