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i- United States Department of Agriculture
ii -Seca

iii -Physical Activity Questionnaire

iv -MET=metabolic equivalent of task


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

Yo it oz 1S 5 oo slalde

J/JK«,&}L}J/);L)JW/{J

oo RS olid  clsa A wae (A
.(P<~/"\)A§JJSL;A &él:s‘)d LJJ‘ S‘)l%

‘<5JJ§ (5‘.&‘.3}. C,\él:l_)d @YL} S_)l% BEICR X J‘Jé‘ C.u.u‘
(2o IS oo (P<e/o 0 V) (6353 a5 LB Gl w0

2 (P<e/o0y) Ji o8 ea £ g dris slas gpes]

W o e dadllas 4 350 EVV

N

alls 053 YoV

3l Gk Caaa
AV =5, 4 JilaS ane -
S VA=l g JolS 0S5 5y Y
S s LA 51 e (65,500 @bl -
DBYY=54, o0 SIS £y -

SSU a2 Crp 2 6 Yane e VY-

3 ad Gada
o o= 8 4 Lilas aue )
5 0=l JalS 0S5y Y
Adus LA 5 RS (6550 wdle -Y
DBV =50 o8 oISl ey

s alaal sl8) l 50 2 (2l dalaS

Al a3y

S 2 Cop S € Yane e

dadlos HEASES pdi QLAY (g0 g3 -l gad

sels b NAFLD € Yl Ll cocs ¥ o Lo
Gosh slalie Gyas lLaS)ly Ho wsje A0 Gl
a8 4 gl oo saaline V Jue Lo o) sud suls glas
R VIAY Jol SHls 4 ot aslins Sols oo w5 se
ol cus) Wsls L1 NAFLD jba (5500 50 id
(P<+N) (VAE=V/AY tam 50 40 olisabal galosls /AT
O e (bans () sadd Glwas Jole (gl €V Juo 0
S sl HAY 4 adlh Gl g lie Jlaial
(S 5095 sl (G sl S Y Jae 5 (P<i/- )
oba fpl ol sadifiaad (F8Los 359 5 (Sudad cnllad
Slisabl gelenls ¥/ il ) daens by FFY 4
(P=+/++4 A/YV-A/YA tam y0 A0

9 dld Cusaa &LA.':.‘.Z'MT Shewslis -V Jgua
0855 99 (i (s

P ,lade adles NAFLD

«JAoY YAIYE(A/4Y) YA/S0(a/A ) T(e) e
-Js oY E/++ (Ve/o+) NV (V) (1ee50) HSss

52 pSSS) S seas suls

R YV/- - (£/VY) Ye/oN(V+/-+) ¥
(moesis
/ol TVT(Vo) Y1Y(Vo) T(..)J.) 2% AEHLS) (55,53
el mlie Jolas) (S cnllas
<ofeey TE(FY-YV) TY(FA\-£Y)
(590 o9 el
/Y Ve/oe (/YY) Va/o (V/Y-) (590 4 p5) Tsss laliz

6l 5 IS Lsdas Gaadl 3 wali 5 slan 858 59 o AS slaniie tamlie gl ¥
U= Glsoe s Jims T o0l 5 0l 4 Jlosined 5 Jlss i b (oS laniis
dyas & bt s 35 b oo sl psiie sl o518l G Sl s soliied

o sat w58 b (oS slasiie sl (Soly Gl el


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

’HV‘—:—“:&:’-’J/— L);’-’J}/-‘; ‘! LfdJL“":' ‘/"‘“’“z‘:’ &oss? Ol pualgilio 9 jay119)3 326 igalan A9 d

P s Pk Sol2 Py Syl pasSole Jol syl
(4582 /p 572 5) (4382 /p S VTP (4382 /p S 1V +-AY) (482 /p,5A:2)

T /¥e VY /YA VY /Y A NY (a8l 35 go) slaas
/e TA-Al-0 (AY/s0) YAWAfo0 (VE£/YY) YU-AIYY (WV4/g0) Yeov/en (VAV/ie) T o8 AN LS) Bl 535
<efeeN vo/-o (Y/YV) VE/EN (V/8-) Ve[ (V/AY) VE/YY (V/E-) T35 5 dems0) s
“/YoA oV (A/VY) 0/40 (1/4Y) /Y-(VVAL) AUARNLVIAY! T35 5 demy) Slyass g S
<efeey YY/A- (8] +) YY/AY (e/V+) YY/AY (e/A+) YY/YY (VW) (635 5 aamsa) o S
<efeeN AWV/AL (VE/Y) AWV/YY (YY/aY) \V/AY (\Y/et) AVAY (VY/AY) T35 5 aums0) glat Coa slanul
<efeeN Ve o/ X (M- +=\Yo/YY) A/ - (Vo/+ +=AY+/TY) A¥/+ - (VY/+-=N\4)TY) AY/AY (No/-0=\-V/- ) I(G,JLsglfs\~~~/§.,§51¥) Jo il
<o/ee NAINY (VY/-o=YE/ ) No/«+ (A++=YY/-+) AN VRN QVARERVVARY) a7\ (V/A=\V4Y) i(‘s,JszL_S\m/,a,i) o8 i S S
-IVea /oY (VoN-¢/-V) Y/AY (Ve -=VIVY) /ey (Vo-—ofo-) Y/ - (YN \=2/\Y) I(g)nsjg.sxm/?;) JalS o)
<ef+N AYV/-N (AN Y=VAV/ - €) AYY/o e AN+ =NV - 1) NEV/Y (V- 8/ =Y -4/4Y) VoY/+& (AA/++=YYo/.0) I(GJJLS‘,_\:S\.../',)i)LMw
feeey V-0/80 (VY/YA=\04/\Y) VVE/TY (MM« -=\IA/-Y) AYV/-+ (AA/- o =NoA - Y) AY/oY (AVN\-VAe/ ) 1(6)1\531,5»--/‘,;) Lags yan
</ VE/EN (AN ) AY/oY (V] =Y /Y ) Y/ 0 (A/+-=Y¢/YY) Vo/+ (A/NV=Yo/+ +) 1[(<5)Jtsv‘,1fs\m/‘,,,§) olsis
<efeN VoA (Vo - 8-V g N ) VN\o/E8 (VV/-\=Noo/-+) VEE/+ o (VF/- 0=VAV/\Y) AYY/Yo (W Y-31-/e0) ”(wnsyfsvn/?;) ol K
S/NAA EVNE (Y+/Y=AY/+ ) £Y/++ (\YAY-VYo) £L/YY (VV/+-=AY/Y0) 4/-4 (of+ +=VV/- V) i(g)JtsJJesx-~~/~§) oo ol
<efeeN Ve[ (V- Y-Yo/vE) VYT (Y/YY-YE/Y ) VXY (Y/6N-Ve/\o) YAY (-] =VAY) i(g,JLS&lfs»n/f;)u:.,;mgmw__jJ lacols g

28 g8 b (oS slasaie gl (SHly Gl Galy sl yen & c.\:.ﬁi‘du,; o5 b (oS slauaie gl Hlas _Al,;;ligei;\:.j.m soliie) Kruskal Wallis a7 5301540 Jalas 5 cogem ol 5at 59 s ANOVA 55057 51 Jless md 55 b Lasals (sl 438,855 50 Slaiae P<o /o0 juslaen

s

S8 SLalad cdls yo slas jla bl s (51 740 (lisabsl disly g (AS 18 0y 91S) NAFLD (uild caad -¥J gaa

™ Pl sole pow Syl P syl Jol syla
(c3da/p S¥: 5) («38a/p SATY-111) («38a /p SNV -AY) («ida /p S A+2)

s slalie
<N YIAY (VAS-V/AY) YIAY (VYY-0/aY) Y/ (V/YY-o/oY) \ Y Jae
<oy £\ (Y/AY=Y+/-Y) YIYE (Vo--V/Y) /3N (VYo-/¥-) \ Y Jae

A YIYY (VYA-A/YA) ¥/Ve (\/1+=AJAY) Y/og (/-4-0/40) \ Ve

il gols e ol LSl cn (A8lo9 553 5 (P o9 slad ((Sad cnllad (50 o9 ABHLS) (Bl 35 (meba 5 Sulsalie Jalas) (58 cnllad (P 58985 suled (o (51 eatiJsaad ¥ Juso (s (513 s fyans

Y Jae ala Jae ) Jae


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

Yv it oz 1S 5 oo slalde

J/JK«,&}L}J/);L)JW/{)

09 9sa (b VWY s NAFLD 5,8 V1Y) suals u)e
lsinse) 213k S an lole Julad 5 saliial b (oLl
s (T 5 Lassae (o585 slalie 5 oa S YL
YL lsine b iz oSN dag] eallls Lo siaysl
2olse (510 Joaal Bl ans dassae 5 5 (508 slalie b S
@l N 5 A Sl (RN L QS S 4 e diS G gaae
U 2lae uylse K3 .as g ol ea NAFLD 4 ol 80 (il
(o s 5 Shoola I3y S ea) so58 slalie lsie
S ealsii) 5 s 5 e gl W8 Gad lasea
S eemran T sl sud Hiiae SIHsa seliws aligin s
Vo OleSs il 4 pbois 5 wallbhe o8 LE dea
3as 0A) w58 VA (555 5 4alllas 5o (EalIKan 5 Mass
S Y (lle Judas (355 4 (allw VY- 5 NAFLD
oM syla S Jo) 13k o SI wa,l o 4 olie
s oead sl sboa £ eyl o eadddial
LB 5o ol ¥k GRalBEN L sy sad ¢ e slalae
25 G gloolal dallhs ool Lo .o olsea NAFLD
B sl SI 5o suiSeSyin 5 8 58 slade gane
Mass sadl and £ lalie b sad 555158 slacia
saals a5se dalllae K Lo oKas Vb Guinas
saalino (ol Yoo 5 NAFLD [las Yo+) sud lives
WS e b peme 80d e slalid 2l &S gul il s S
0 sha dalde fpl Bas pae b aS a4 s
§BY Bume (iinan WLl NAFLD @ Ml ja gl
NAFLD jba ( Sssm 5 Sl slalie €ia o dads
laliz gl gl alllas ol 5o olse Rl 45 5e YIVE I
sads Gl oad g Shsiw, glalie bosad
s gaallbe Hu o uhKan 5 allsd wa S oy
oS (J53S VAN s NAFLD « Yaue a8 £18) usa suals
slalie Gl ), @il € wo S sualine wd alasl wia o
o Lalas ol da 5o b 5o b S adline & cad o8
TV 53los 50 Vo /8) aul oo s cli 65 S 50 G
Onad 53 S Posme Ho (lasald 4 cud las,se o
835 e slalie ga 55 ol (oo 4 0550 058 cdalllas
S dio Sge B uan wald o5 8 € cu (s)lsaelS 2

s 2loo ol pae © Gl e dalllae fpl Culae G Sage

iii- Shim
iv- Shi
v - Shivaram

(5|‘).\ [xn-2 UL‘M GA.&L‘.Z_ LR LS‘L*‘UQ" uf‘ c._)ll\
ol Gn s BB o dal, S ol plas (e
.JJ‘J 3529 NAFLD ‘).'a.:; K LSJJA GL&L:\}- C.\.élﬂ‘)d
@8liss Ol wsosd slalie @ibse Gl b naes
oor Ll 5 YL 5 lsiae b slalie 5 (5553
bpe LualS AL 5l

o Soge wallbe Gl 5o S (5,8 slalie G Sage
o8 g I 5 Sones (el u s aiis K518
cor slagias Ol dalie ool gilasslel 5 Wl ol
sela slage 5, Y sual €€ 0255 (YL salie by Jlgs
o 6L&A_+¢.u‘ ):‘_sl:u L)I‘f‘\)s‘ IYVITRY JJ.aiuda suldicg) (o)
Y osd e Lalie G S ol 5o il plactd
[P PP PR PR
wlilllae 5 olw oo oS bl b o8 slalae

Soan by abl; 50

SIS P F PR V. AP SY | BLINZIFICV. P SUPV
S5 lsean) olallbe 5o 5 wleaa S Ol w5 sla g
O Bl 5 sos8 slalie Syuas Gl Ol 4 s9ans
Gl b sals gaallls Lo shaalin olas ol b
NAFLD hi il «osh lalie Lib,s s,k
Slallls A b Lo gaalllas b senen il o il 3l
aa V¢ B A cbbyu «S s ol ool geaiSoly Sl
olal38 Qa8 GBI e WS e sus8 slalae
9 LAl GBI saS pon ORI Gl sl 4 e lie
cor oS cullad Shael Gial3d) Fa sl il
saallls o e 5 S )L MM s KIe
claliz L IE Gloee o A s o dsa ghlalus
saaliie g wials HIL8 pusos ose 1) aS wSlae 5y (5598
9 o slalie LB o IS LS oVoY @il o «S Wi S
9 p SV (s 4 05 Ol el Gia § s
Onaad o ad 5Ll YT il o aals VY il
Ol a s BB Gl 4 0SS Cor slaad gl

siallbe 5o 50 (uhiKea 5o 0a8 Gines Lwbie

i -Marchesisni
ii-Fakhoury-Sayegh


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

TP Colgmos/— uoua b o) oolad oty (0090 Gyl pungloilio 9 juyi19)3 322 alan YA

S5 YL S lte Gliae alllas ol o5 LS 31 LS
9 (o505 aald 658 Lo LSS 4 wess Vo 5 AY)
Ol S s e pulaad 53 058 g0 Gad Oluses rinpa
08 5 9 Om ol Jele ol SaiSggade il LK
L P gosd glalie 5380 LS o sbowws
walllas opl lacusagass 51 s saiS&S NAFLD
ool Ssa wali bty 3 soliicd @ ol
VEA Ll 5 1o, sabitionss 3l sulii b «S tin 2 w0 S
Ol by Cow B wy Bha o ol glallea (a5
olalas Ho cigan oS oSe3lul 1 a8l a3l edb ,a
3ol 95y Gostob (@l S 5 Jlaial (suals - o)
© 3w ad ool sud suls Geaids o35 ol LD L &
0% O 5898 slad pge Sl LB Blu 4 sy JBlas
w dele ol Gl Sose oo qsolas ) sl
A @B il @i S oosme sHluglues
o8 2138 Jolse (A JLES Bl oS slaas o sl Juala
alles 5ol Lo Lo e © oS oSl g kel sladue
S 2 HIE e s L osd lalie olad adiil g
o5 slalae 5 W f e oSU alea 51 olalde s S
w288 D18 (e 5 35 50 eliin 5y Lo 5 Koo
S5dpe oSl aalllas ol (sladisly 51 (s ySaauis
@l ass 5l s Glase Ho o8 slalie wab,s S
M (S seu S suled (e auiShgade Jolse
olaldh b lbos 558 S s P callad Gaaas
iallas mlB & g b ol LS, 5o NAFLD
(osd lalic L odail, o wlie ol sals
8T sdie) 5o ¥ slagiisel 5 wualls slagaipas
ool Lalde cul sl Buas (25lse 3 ase asae (oS

ey oo DB G s

eyl slass sl 5 Lo plaialy ¢l cnlan 31 55 ) jSasbocs
ulh olEs gaaws aaly) ool 5 ohagd sl

S sdign (5ol Muulpen (e & 4l Gl lass
28l asls g S WS e aMel B 58 pdlie (2 5las

.J‘)‘J:IJJ.AJ

i- Adriano

caale Jds & oans S oolal Glgian bl
Lnlie 5 dalae LB slge sad Byme a8 aligiu 5y
50 > oan 5" bl saallhs 5o Grinps ey
L ooz sl & (all \Y1 5 Mae 558 V-F) L& YYA
S8 et K wad 55558 lacs K) 5555 YL (5l 53
OS5 ses dagoad (gload slagiiw 5 (Sso8L
Sl 5 (Ts (0543 5 (pla 0l (ot glaSand s
22 SN L wiidle Lls ) NAFLD Jlai U las
Sego S5 o ol e A gas 0 Y GEAS L Al
O B3 51858 50 Gad e o) sa Ha dadllas ol o
oo sdige deala o slhe @l G s S sels b
(058 slalie wab,o Gl b Glesas uala gaalllas
(202 IS o8 od S S (50 (5558 @8lise oloae
Glig y olid S obaa dagiw 5 oo gludl non
lgee € @dbge Gl 5 Gmie glassecl
€zl NAFLD 53 oode 531 (A 5 (alailae 31 (A
Do o3 Bl See 5 9585 (e 35l pe alad Jraas € T inly
il I3 aud danlas sla
Sl (gon 55 2YL sl ola L8 slalae
oxh oS spalie 5 YL e IS gaslad 5 il 3 platl on
5l it Gl YL Lualie Cigame o s L Tl
Looloypa Cabipe Gl SKi Bly pagad o
O San 4 oo e (loa sals ) o Ol
it slaasn @YU @lsine ik 5l abe chlil
(2ME Sl am pn sSUES S 5A po B 4 Bl e (558
Jass Bk O Ofiapa 5 oin LIS Gl Gk Ol
Gl Opiapd

TTaEl pse o Gl slaelua s S

L owilgee 05n cor sl 0S5 5 b3l s
STl LSSl Hu ol el 4 o glis Gloae Glul3al
@b saolie w5 saie Wl Gl (el cule o
G9505 Ol S (haulsd o 5 asdi oo AS o0 4 o0
O crats w15 oo L 9wl 2S agsa palis
St Coa aS sl 5wl GBI gaS slad sl o

VAXLYA N (s
REXPE-NETI R


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

ya

W G A8y o, Ik

L)/JK«,@_}‘)/Z}/);L)JW/{)

10.

11.

12.

13.

14.

15.

16.

References

Festi D, Colecchia A, Sacco T, Bondi M, Roda E, Mar-
chesini G. Hepatic steatosis in obese patients: clinical
aspects and prognostic significance. Obes Rev 2004; 5:
27-42.

Zivkovic AM, German JB, Sanyal AJ. Comparative
review of diets for the metabolic syndrome: implications
for nonalcoholic fatty liver disease. Am J Clin Nutr
2007; 86: 285-300.

Ratziu V, Bellentani S, Cortez-Pinto H, Day C, Marc-
hesini G. A position statement on NAFLD/NASH based
on the EASL 2009 special conference. J Hepatol 2010;
53:372-84.

Vuppalanchi R, Chalasani N. Nonalcoholic fatty liver
disease and nonalcoholic steatohepatitis: Selected prac-
tical issues in their evaluation and management. Hepa-
tology 2009; 49: 306-17.

Williams CD, Stengel J, Asike MI, Torres DM, Shaw J,
Contreras M, et al. Prevalence of nonalcoholic fatty liver
disease and nonalcoholic steatohepatitis among a largely
middle-aged population utilizing ultrasound and liver
biopsy: a prospective study. Gastroenterology 2011;
140: 124-31.

Browning JD, Szczepaniak LS, Dobbins R, Nuremberg
P, Horton JD, Cohen JC, et al. Prevalence of hepatic
steatosis in an urban population in the United States:
impact of ethnicity. Hepatology 2004; 40: 1387-95.
Lankarani KB, Ghaffarpasand F, Mahmoodi M, Lotfi M,
Zamiri N, Heydari ST, et al. Non alcoholic fatty liver
disease in southern Iran: a population based study. Hepat
Mon 2013; 13: €9248.

Kelishadi R. Childhood overweight, obesity, and the
metabolic syndrome in developing countries. Epidemiol
Rev 2007; 29: 62-76.

Ghamar Chehreh ME, Vahedi M, Pourhoseingholi MA,
Ashtari S, Khedmat H, Amin M, et al. Estimation of
diagnosis and treatment costs of non-alcoholic Fatty
liver disease: a two-year observation. Hepat Mon 2013;
13: ¢7382.

Baumeister SE, Volzke H, Marschall P, John U, Sch-
midt CO, Flessa S, et al. Impact of fatty liver disease on
health care utilization and costs in a general population:
a S-year observation. Gastroenterology 2008; 134: 85-
94.

Dongiovanni P, Anstee QM, Valenti L. Genetic Predis-
position in NAFLD and NASH: Impact on Severity of
Liver Disease and Response to Treatment. Curr Pharm
Des 2013; 19: 5219-38.

Ghassemi H, Harrison G, Mohammad K. An accelerated
nutrition transition in Iran. Public Health Nutr 2002; 5:
149-55.

Popkin BM. Contemporary nutritional transition: dete-
rminants of diet and its impact on body composition.
Proc Nutr Soc 2011; 70: 82-91.

Asgary S, Nazari B, Sarrafzadegan N, Parkhideh S,
Saberi S, Esmaillzadeh A, et al. Evaluation of fatty acid
content of some Iranian fast foods with emphasis on
trans fatty acids. Asia Pac J Clin Nutr 2009; 18: 187-92.
Pereira MA, Kartashov Al, Ebbeling CB, Van Horn L,
Slattery ML, Jacobs DR Jr, et al. Fast-food habits,weight
gain, and insulin resistance (the CARDIA study): 15-
year prospective analysis. Lancet 2005; 365: 36-42.
Regimbeau JM, Colombat M, Mognol P, Durand F,
Abdalla E, Degott C, et al. Obesity and diabetes as a risk
factor for hepatocellular carcinoma. Liver transpl 2004;
10(2 Suppl 1): S69-73.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Tsai CH, Li TC, Lin CC. Metabolic syndrome as a risk
factor for nonalcoholic fatty liver disease. South Med J
2008; 101: 900-5.

Isganaitis E, Lustig RH. Fast food, central nervous sys-
tem insulin resistance, and obesity. Arterioscle Thromb
Vasc Biol 2005; 25: 2451-62.

Marchesini G, Ridolfi V, Nepoti V. Hepatotoxicity of
fast food? Gut 2008; 57: 568-70.

Singh SP, Singh A, Misra D, Misra B, Pati GK, Panig-
rahi MK, et al. Risk Factors Associated With Non-
Alcoholic Fatty Liver Disease in Indians: A Case—
Control Study. J Clin Exp Hepatol 2015; 5: 295-302.
Asghari G, Rezazadeh A, Hosseini-Esfahani F, Mehrabi
Y, Mirmiran P, Azizi F. Reliability, comparative validity
and stability of dietary patterns derived from an FFQ in
the Tehran Lipid and Glucose Study. Br J Nutr 2012;
108: 1109-17.

Mirmiran P, Esfahani FH, Mehrabi Y, Hedayati M,
Azizi F. Reliability and relative validity of an FFQ for
nutrients in the Tehran lipid and glucose study. Public
Health Nutr 2010; 13: 654-62.

Azar M, Sarkisian E. Food Composition Table of Iran.
Tehran: National Nutrition and Food Research Institute.
Tehran: Shahid Beheshti University Press; 1980. Availa-
ble from: URL: http://nnftri.sbmu.ac.ir/?fkeyid=&sitei-
d=198&pageid=9085

Aadahl M, Jorgensen T. Validation of a new self-report
instrument for measuring physical activity. Med Sci
Sports Exerc 2003; 35: 1196-202.

Kelishadi R, Rabiee K, Khosravi A, Famouri F, Sadeghi
M, Roohafza H, et al. Assessment of physical activity in
adolescents of Isfahan. J Shahrekord Univ Med Sci
2001; 3: 55-65.

Musso G, Gambino R, De Michieli F, Cassader M, Riz-
zetto M, Durazzo M, et al. Dietary habits and their rela-
tions to insulin resistance and postprandial lipemia in
nonalcoholic steatohepatitis. Hepatology 2003; 37: 909-
16.

Odegaard AO, Koh WP, Yuan JM, Gross MD, Pereira
MA. Western-style fast food intake and cardiometabolic
risk in an Eastern country. Circulation 2012; 126: 182-8.
Kim TH, Choi D, Kim JY, Lee JH, Koo SH. Fast food
diet-induced non-alcoholic fatty liver disease exerts
early protective effect against acetaminophen intoxi-
cation in mice. BMC gastroenterol 2017; 17: 124.
Chheda TK, Shivakumar P, Sadasivan SK, Chanderase-
kharan H, Moolemath Y, Oommen AM, et al. Fast food
diet with CCl4 micro-dose induced hepatic-fibrosis--a
novel animal model. BMC gastroenterol 2014; 14: §9.
Fakhoury-Sayegh N, Younes H, Heraoui G, Sayegh R.
Nutritional Profile and Dietary Patterns of Lebanese
Non-Alcoholic Fatty Liver Disease Patients: A Case-
Control Study. Nutrients 2017; 9. Pii: E1245.

Shim P, Choi D, Park Y .Association of Blood Fatty

Acid Composition and Dietary Pattern with the Risk of
Non-Alcoholic Fatty Liver Disease in Patients Who
Underwent Cholecystectomy. Ann Nutr Metab 2017; 70:
303-11.

Shi L, Liu ZW, Li Y, Gong C, Zhang H, Song LJ, et al.
The prevalence of nonalcoholic fatty liver disease and
its association with lifestyle/dietary habits among univ-
ersity faculty and staff in Chengdu. Biomed environ Sci
2012; 25: 383-91.

Adriano LS, Sampaio HA, Arruda SP, Portela CL, Melo
ML, Carioca AA, et al. Healthy dietary pattern is inv-
ersely associated with non-alcoholic fatty liver disease
in elderly. Br J Nutr 2016; 115: 2189-95.


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

’f“lVC«..:lH)J/_L}'{)Jij‘, L;dJLou:; ‘/,:...:g‘_;ojj)

Olpl panggslio 9 juy119)3 32€ 1galan Y.

34.

35.

36.

Mirmiran P, Amirhamidi Z, Ejtahed H-S, Bahadoran Z,
Azizi F. Relationship between Diet and Non-alcoholic
Fatty Liver Disease: A Review Article. Iran J Public
Health 2017; 46: 1007-17.

Pagano G, Pacini G, Musso G, Gambino R, Mecca F,
Depetris N, et al. Nonalcoholic steatohepatitis, insulin
resistance, and metabolic syndrome: further evidence for
an etiologic association. Hepatology 2002; 35: 367-72.
Donnelly KL, Smith CI, Schwarzenberg SJ, Jessurun J,
Boldt MD, Parks EJ. Sources of fatty acids stored in
liver and secreted via lipoproteins in patients with

37.

38.

nonalcoholic fatty liver disease. J Clin Invest 2005; 115:
1343-51.

Roden M, Price TB, Perseghin G, Petersen KF, Roth-
man DL, Cline GW, et al. Mechanism of free fatty acid-
induced insulin resistance in humans. J Clin Invest 1996;
97: 2859-65.

Buettner R, Parhofer KG, Woenckhaus M, Wrede CE,
Kunz-Schughart LA, Scholmerich J, et al. Defining
high-fat-diet rat models: metabolic and molecular effects
of different fat types. J Mol Endocrinol 2006; 36: 485-
501.


https://dor.isc.ac/dor/20.1001.1.16834844.1397.20.1.3.6
https://ijem.sbmu.ac.ir/article-1-2364-fa.html

53/Iranmian Journal of Endocrinology and Metabolism Vol 20 No.1 April-May 2018

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-15 ]

[ DOR: 20.1001.1.16834844.1397.20.1.3.6 ]

Original Article

The Relation between Fast Food Consumption and Non-
Alcoholic Fatty Liver: A Case-control Study

Tavakoli HR', Rahmati-Najarkolaei F', Malkami A2, Dizavi AR?

'Health Research Center, Lifestyle Institute, Baqiyatallah University of Medical Sciences, Tehran, |.R.
Iran,2Department of Community Nutrition, Faculty of Nutrition and Food Technology, Shahid Beheshti University of
Medical Sciences, Tehran, I.R. Iran

e-mail; Dizavialireza@gmail.com

Received: 26/12/2017 Accepted: 03/03/2018

Abstract

Introduction: Although previous investigations have shown that some dietary components can
be associated with non-alcoholic fatty liver disease (NAFLD), few studies have investigated the
association between fast food intake and this disease. The aim of this case-control study was to
examine the relationship between fast food intake and NAFLD in male adults. Materials and
Methods: This study was conducted on 100 NAFLD cases and 300 age-matched normal controls.
Total data were collected using a 147-item semi-quantitative food frequency questionnaire (FFQ)
and physical activity questionaire. Height and weight were measured by standard methods. Data
were analyzed using chi-square, t tests and logistic regression model and P<0.05 was considered
significant. Total fast food consumption was obtained for sausage, pizza, hamburger. Results:
Mean fast food consumption in cases were higher than controls (19.5%7.3 vs 10.5%4.2 gr/day,
respectively). Higher intake of fast foods was significantly associated with higher intakes of
energy, protein, total fat, saturated fatty acids, cholesterol, cole, artificial juices and red meats and
lower intakes of fruits, vegetables, legumes and diary products. A higher fast food intake was
associated with a higher risk of NAFLD (OR, 3.83; 95%, Cl 1.84-7.97; P<0.0001), an associations,
that weakened slightly after adjusting for age, smoking, physical activity, body mass index and
energy intake (OR, 3.31; 95%, Cl 1.31-8.38; P<0.009). Conclusions: There was a significant positive
relationship between fast food intake and NAFLD in males, emphasizing the need for raising more
awareness among individuals on the possible complications of fast food consumption, to decrease
their consumption and reduce risk of disease.

Keywords: Non-alcoholic fatty liver disease, NAFLD, Fast food, Case control
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