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ABSTRACT

Nowadays, cardiometabolic diseases are one of the leading causes of death and chronic disability worldwide
and are considered one of the leading non-communicable diseases. Diet plays a central role in cardiovascular
health; hence an unhealthy diet is one of the main behavioral factors associated with cardiometabolic
diseases. Meanwhile, ultra-processed foods (UPFs) have emerged as a dominant element of modern diets,
raising concerns about their effects on cardiovascular health. Consumption of UPFs varies considerably
across populations and is often higher in low-income communities. Therefore, promoting food security in the
form of sustainable access to nutritious and affordable foods to reduce the burden of diet-related chronic
diseases, as well as empowering consumers to make healthier food choices through educational and targeted
interventions to promote food-literacy for families, seems essential. Therefore, this review study aimed to
investigate the association between UPFs consumption and cardiometabolic diseases, such as obesity, type 2
diabetes, and cardiovascular diseases, using the results of various previous studies and the associated
physiological mechanisms.
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1 Cardiovascular diseases

2 Coronary heart disease

3 Non-communicable diseases
* Disability-adjusted life years

https://journal.bums.ac.ir

0 D)Lou':i WY 29> ARl %Uoj._a_, ”G:Lo:): fi"')’ ul.a...n:u 5" 41:;:;


https://journal.bums.ac.ir/

Slgliogs 3 )15 Cuodlaw b o33 (59T )3 399 (SWIRE L juao bl :0bigS Olgic

1609158 JBlas b salis

Std oS Sl (00,5 55 Bl L (Shss s ot Bl qgjlucSl sl e cou o b sblic iy i
S L L] Lol (i 4y closle a5 Wlad S )18 laanT b b slesl 3,5 (S5 003, 055l ¢psas (3,5

S ey glaaly 4 J.ol S g 03l Cuwle ¢y ¢ o (g (lges (ME daztio b SiS 03l Ol a9 bogee :Lba\i,o.i

:b.\ﬁ‘_g”i)é 4.3)5‘ ‘:;‘.3.5 b‘,o

gl Cands 355 b b (slalie 5| chiar g 53,5 g (5,5 33 (3,5 bl (3l JLid aSle plaanl ) b 4 (colge HETge ]
gy )8 4 opglf Sl L slalié coy g (mopab gl adgl Slse lgie 4 b Wigd e

(S s S il g e0,S cnls w3l) s sl (S)6 oy s oy k) LS slagsis, tbdiged

Zamﬁd”i)é clis

03,5 ol oA (25915 (85 pos €S «Siod esE9 Ale) 00555518 Llis gl Slgo 33,8 LI L 4 (01,3 il |y slalic 2y ya5

D9dise i o35 Bujb Jl eadady M sl Sudes ol

DS alo b csgS ob sladily § ol id b5 Ol s (g9puiS liogme b Shges oblo by cloms s 1 RAIg0d

e gl ol b ¢ i () g byt ol 4 b (639

dgo 5 LUSSS 5 o po iz Jols ol Wi g 950 55 into &0 45 0133 &l ol 03bol (sl 50,8 1y 425
5y i (6l 3,8 Tac g el (105145 5 Looimdpabs a5, A5le) ciliseo 4]
syl ‘@]/69)“45 Slcgw da i xio Mg sl ad OMED dadgdiud Wbrus e bjE slaalis :Lbda}o.?

b clacwls 5 glogee by Sanbsr (S Ol ( B/ § o SL (g5l

105 y9l3 (393 sWalié

(V) 218 w25y oS b GibLI ) 9 (2138 Blge (559158 (515 NOVA (gaiaaib ) UG

Sl owmd ol sales (V) wsb o (6y9l8 maw ol p
oty Ky o e STy Lot sl (Sasl
oM 8 Jb o wiid b ol glasely b polis
b (8 Gl (See () SV gaze Sl (S g Jboegee
<l 3l (PUPF) 013 (6y9l,8 (399 (slalie danm .amsl anils (caudo
A8 oo Ly 0 ol bj) 11 )l o LSy
Gpan g Mg &S bl gl Jlua opl 51 515 (Y0)

Cool Gl & 5y olea el 3 ead gyl alie ol

4 Ultra processed foods

asle i dse gl Gy @l slaganail
(NIPH) (55 ogos cubliqn (o dumage (1) NOVA
byl ;Sesn] Glidss by Slisdss ol ol (V)
sgauaab(VV) CIARC-EPIC) 45 5 plopw 3)50 5
13 g e 3 -VA) CIFIC) Llié oledbl allo slyges

lalié giidiod (gl piosms 323005 5 NOVA (5l s

1 National Institute of Public Health of Mexico

2 International Agency for Research on Cancer

European Prospective Investigation into Cancer and Nutrition
% International Food Information Council

https://journal.bums.ac.ir

O o )les Y 295 (1 1 dlin ug "'_;alo:,).u S g Ol 5" dlxo


https://journal.bums.ac.ir/

o) Sea 9 @b,f)alb

(P eyl bl S5k cdudld S jSe (led 4555
e gy &S oges ol sl b AN o g Lol
Gioi |y sde dlge Sl (g poapgie csygld Sl L
b 4ja cplplo (FY-V) wlosls Gl Ao cpl @ S (o
Joie 05l yoboas lgi o UPFS o ) iy B pms e )3

il S gliegsd) IS oM (slasoly

o Fo A e
L aS UPFS (s iS5 3590 ) €(Shadgs S pote
5l Gl Gpae Ghe g o (b e SlapesilSe p alde
PE g w2 Siayel S ogmeY 9058 9 MS o0 So 5 |,
2olie (YY) Conl @By 5 4 gl oo (A (Sjedd i &5
) UPFS (ogias slaoniSonpmd 5 S oSl 2 VL
Bogs e Slapasle (ol Slgie § W5 (o pab o>
WS oo welalS |y (99,95 513 9 Lol &S e I Able (YY) 353
(S5 P s sl S 3 a8 b cov cul pSee
5 OMlsS oes I (daste o JiSew ogeVUgen (slagygyss
by gk slayly S o by daxe (sl e
ol ogde Sed e S5 (yeligd (85l Bl s
Conl Jols 53 (o9 Vlgmn Sliwglogn e b (B oiumss
sbylslo (V) Jold (Al pieg b lasye (smas sbajlie (VD)
o5y 45 (V) ooyl 5 JaSol (oS pgadly ol e(5 08 5
Spas b (Bhl wlusw 0gMay (F) At jie Bl o JUog)s
(510 e S5 32 5 UPFS sl soub g o slolié
(2by 5 2lin) oM Gopten WS G5k Jl (S
e 592 o Sl B2)b I b (2liz) (e
2 Ui)lsS olRiwd bawgs a8 (6w (slo 5080 g iz glus] ales
DB s 2980 Jlb (ghan dlgo (139 (poyied 5> 4 Fl
sl 5 melhsd b j)Le Bpae a4 5o 3 Siraddgie (olgd
TY) diwn isuod) Glolue! sbyl Jstuwe 45 dad o Fuwl
cel Cwl gSee YL GGl S b pbelie cnlply (A

B pos 4yt G Ip) Ned 655 b 5l G B pae

sl e Jlomt sl oMo b W] bl ) ol ol
dge 59l sl NOVA cundile bl S S5
ok ol 04 03ld uqu u_)IJ.C [V")) u».o.».{ L) ‘_,LLJ)I 9 LS"J‘C

ool bagpe olie o3

oad5y9ld (398 SWIAE Duae ouliS pr Jolos
(UPFs)
oS wja

OBASS G pnn (slp ot 0058 pund Jole i b Cuaid
LVY) cwl o Slie Janme S a4 gainl 5 obl plKa
Jolge jl o cab 13l cov 3 (gl oSG pas pyenal
B Joame claauie g ol amaw (63,8 Sl 5 dles
&S Wb ol slansdy cawg s 50 (slayeis (o (YY) o)b
) EolS Wlors LS5 oad (ysld sb pé slalie ) s
Voo 085 (5y5l8 595 sllie (VF) canl Wl )i (slanas,
Wile 033l Y guazes 3 Bias byl S 5 1) disiasd 4y 28
WM pizmen (YO) sl odd S5 paS g Lgw «)d
o5 @B Gl 9 b 3l Gl &5 b pd g e
5 390 IS pn lil 4 ol Tl auie s & wsbi
sllie b gl o)Ken 5 GUPta adllae S ) s
YL lais jlael UPFS (lalic b dwolie )> 0lis (6)qly
(Y8) 9390 5olS (wegh LB jgbar (izpen Lol id)S by
Yoore alls lié dlge a5 3 LS 55 Slat addllas
(YY) 039y b 3208 liE Slge 51 5,5

Sy YL J&s 5yl s ) Leges UPFS o8 Lol
oyl oLzl 4y sl (S (551 (lgime bl loaly 5 duglic
2 (YA) s oLis onds d)ﬁj)é FoS gay 3 5l 5 eolaidl 1y
9 ke hpoayie gl lam)) 4 oliwd (ol b
ool ol (Sen g g0 odlitul guly jebas bl > UPFS

https://journal.bums.ac.ir

e

0 D)Lou':i WY 29> ARl %Uoj._a_, ”G:Lo:): fi"')’ ul.a...n:u 5" 41:;:;


https://journal.bums.ac.ir/

Slgliogs 3 )15 Cuodlaw b o33 (59T )3 399 (SWIRE L juao bl :0bigS Olgic

d9eeS Cnlply W30 (iR |y Sl s g 090 Byae Jloisl
5 De Boer adlas (Fr) cool Jlo ais 4y slo cdy
b 658 sobar ()8 lebo g Jad g 39008 3 (Ui o) en
slrorey o desmio climy wle ool oliE (claoseg Cbyune
4 Oge speyied (ilpls (VY)W Lasie Sensh ol
Sabs Qb 5 ol glaossy Syp ojlul 3y 4yo
G [ agn g odsy plhe ))Se Spas UPFS aalys
ISz Ygons 85 00 )51,5 355 slalie ¥ IS (FY) 255 e
Yl i 5 ond adlsl Wb (il g glasl o> YL (g5
9 Bigdaeny (fian oud (o5 polie s (Jlde 53 9 )b

O sl Slgme 4 B sl Siw

il 3 o3lEiel gt
L g cadd j3bs jobay UPF oM 51 (o)l

UPFS Grno oslel cunle b9 o osuol «odlel (slalicn
3 ot gl o 5 g |y i e €l
2 UPFS solawal ool «dy 508 (Y) ol badpe Sl
a1y gl b gilwoslel @ 5l oS o3l slalie b awslie
sblis Bpae A oo Jas Jolla g Guwyies » glanss
S350 ooy s Capde ly 53,509, Olsie 4 Blgie odbel

sl I8 e
= T—‘.c' ' -
' ¥
sl 8 o
(gLl Logaaske) N I @) 3
Dide
Do)
3 2
9 A
0.0
b a5 )9 3 398 clalis 9 Womelisg
(Faxo Slgo
<) it=
=14 _}\_‘
n"e
H \
2w 9 Ko 2o dgo
S

(£Y) o d”i)é RTCITA R EE gC

eVl cus b olie slags, o Wl plis o)lsen
Slgo yas 5l eS UPFS (gols Llie slans)) 4 cous JUPFS

Yosl yhs b UPFS G paao U3 )| Sy 5elgnoins] lgns

SWgliog3,5" slasslon 4

g_é)a.a.o or joL.’)| ) le).: Sldlas )I d\oml)e Sliss
5V &g cubd (Bl Wil (SIgliegd,lS slasl, 3 (UPF)

Soidgmednl Oldllas, cunl o0l ploxl (Bgye (5 (slas)low

https://journal.bums.ac.ir

O o )les Y 295 (1 1 dlin ug "u_uloa)a S jy Ol 5" dlxs


https://journal.bums.ac.ir/

o) Sea 9 Lf'),f)bu:

15 5 ol Laye ls b UPFS G puno .(FA) ol o3l 138l
sl 04 plsl (gounie Cilddllas o) ()

[0)35 48L2l G550 5 UPFS Gpae (i udis BL3I 3590 5
1l Gl cilisee Slillas JUgi 5 lis] ()2 zeod 5 Sk
63,5 oo yas |y UPFS 50 oyt o5 S50S 8,
:1.06,3.03 ) wogy (Bl> 4 Ml jhas (oyme p> yuiw VAL
(HR: oS5 s sty s 77+ o (HR: 1.79, 95% CI
CpyeS &S ol b awlis ;31.30, 95% CI: 1.14, 1.48)
(D0-0+) x> |y &b yan

V) i 0F) Sl 53 S gy, el 5
Uz 21y is Gl 5 UPFS e L5l (5+) Jlsiy 5 (093
AVON 365 5 ol 5 0¥ Jgb adllla )3 3905 s
BMI iy o581 b adles g908 0 UPFS jiiy & yns (05)

Dy L».s)x: U_QL»Y\C UV)DJJ)s.)aO)'Q ‘LS’)>°‘>9"(J4>L”

Vo b

gssd b (IDF)? (338 Ol pnets o ol Sl g
Py Sl Condy a4 VO (b 38 (sele FAT) AL
o ¥ ¥ Jlo b (IDF) cobs Jlallie gl )i6 (315 3
& oeske VAY & FoF¥0 Jlo U g 585 adeo FFY @ olaw
b il

W ol Lajpe LBl g olob lis able LY g9 ol
Bran b Cusl (Sae 2l Gy ol cors 5 Jlals
Sgeilh 95iSmyy CygneS adllas )3 . (FV) ail ke UPFS
SygngS adllas g Jb a5 Vo¥V-Y (g9, » NutriNet-Santé
» UPFs las il 21+ UK Biobank s yivy-
Yoo cabd o Mol Jlas nlisl as 3 V0 U VY L olie 63,
YeoSe 9y 2 ikl (SUN) ol8isls adllas )3 .(5Y) 390 ol yoo

..\3.))5‘50 d).«a.a ‘) UPFs u.v).u.wu aS L;‘o.\ufuf)m )_o.»

s ¥ g5 cabs 4 Ml jlas 0% il 15 G yne Sg

2 International Diabetes Federation

ol 12l 5 Sdgilio oy
(CVD) L Lasye s belgs I glas goome Sidgulie pyains
W e S Ly Jols &l ¥ g ol
2 AFY) 3930 ((o55) 550 Bl g B3k o5 45 il
MY g 1S el sastio VLT > Jb o3I FYAD (g9, p addllas S
oy A b YA Lulssl b UPFS (oYL Goyas DU 5 i
3o by YLy Sale a4 Ml Sl
WA [APR]:1.28)
confidence interval [CI]: 1.09, 1.50 for quintile 5
(CI: 1.14, 3.17 for quintile 5 vs. 1) Il 4 (vs. 1
(f¥ ¥Y). adjusted odds ratio [AOR]: 1.90, 95%
Span (ppuie & 50> adlae ) (hjn (Ul lie jboa
Pt Eoed b 1) 00 gygl )8 5 oud gl 398 sali
oS & 2g Sy 5l min plp VIO gl 5 sk
(APR 2.45, p = 0.012 quartile 3—4 vs ssls |y G pas
JUS,5 Yo (g9, p addllas > yuiomen (F0) quartile 1-2).

.adjusted prevalence ratio

Jlesl b €osisysl o5 ol s & it il S
(AOR: 0.18, 95% Cl: ) SJplio pyiias 45 Ml jeS
vs. low adherence 0.04, 0.77 for medium/high
(F5) 592 laiye o8 (gdinly Jlio )3 objflawgio (sinly sy
S
b &Sl Sl (pgee Culige JSte S (Sl
YO XYY Jlo p (FY) cul oy ¢ dole din classl s
Sl b8 Grdee Ae g 2390 (459 LS s JLuS 5 55l
Cusl 03)5 pMel g jloy Jb Sl 039 (YY) 8350 (S
2 ol s Jele celez Y (BMIY) sy o35 sl oS
{CVD) lag)lon siile oje slagsjlon ly o ol
FA) canl o (25lse ol LS 53 (glojw 5 Y g9 b
(i dge 5ysl 5 ofists ¢Sl (2HE s > Sl (R

) (Bl g9 9 5o Olise cCanl 0ad plosl 4diS ans wix > oS

! Body mass index

https://journal.bums.ac.ir

)Y

O oyl Y 295 () dlinfug ”G:Lo:): r{.»)a Oldais 5" Ao


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

S5 9 Jbg Joyds YL zobaw b (Jlo ¥ U Y ) adllas
5 b5 i i Gl 5 (1) G 8 G 3 el
-(f’c\)by ngﬁ)nui]l.w/\l}\/w)) LDL

D95l S low

Sy b ls (CVD) (Fgye 8 (slagslo
P95 39 Solew Wbo (S5 Boye 9 A8 p e YIS
2l g Gl awsleyy (low gire Bgye lew
A Ogebee WA Sy Jsiue (CVD) Ll Lasye (slacs o
S5 1y e slayme 5 Sye JS I AYY o8 5 YA L 3
b e g Sy ok S liE my (FY) amde
(CVD) jl 56 sbaywo 5 Spo jl 705 (lpli 3,5(CVD)
colial (s Jolse 4 lgin 1y b5 )3 AYA 5 ooy
(2 w3y 3w Bpae il Gl S (V)) B Cos
Dhiry phie alp S his bmjus g oge Bpas 38l
slr e Sl JSU s I i Bpae ) 50395 5 S
(FV)sizan (CVD) (slacsjlow 4 Ml jlas jials

oy Vo Ll ol gl o) Kea 3 Nardocci aslks
xe & ol L UPES Sl s (855 (55l oliee 5
2 laddlas )3 (YY) 50 Laye (95 (5lidy 4 Mol Jlazs]
Cl: 1.03 ) 2V b cd o G yuae ailjo, 48 UPF 3Ll oacy
SYL s 78 5 1,05 CVD 4 Mol 5YU s (0710 1.12
s 7 o (AW/CL 1.04-1.15) 5 51 ()b s low
SYL ks /A G (107Cl: 1.02-1.08) CVD s YL
(V¥) 36 Lo (07 Cl: 1.02-1.16) CVD _zJb,5

o Bme blyl & ) Ken s BONACCIO alis jgboay
CVD L Lsje (adyge jhs ualidl 5 UPFS VL 8y
Sie oSt 1y saly ol 1 ZYEIY 035 (gVL e il ol
LI (658 pre 2P w5y Sl e ;N0 &S Jl
s el V+/5 adllas 053 Sy Jobo 3 1S53 (slanllas 5 (V)
VY gy 5 UPF Gpae (ilisl 0,5 0 o sl 4 a8 0 o0l

Oy &S (6313l 31> 3959 CVD & Mul Jlas (238] s )

(HR 1.53; 95% CI 1.06 t0 2.22, p-(s¥) xizls s 5Vl

iy o ©yengS adlhe S > uSep Ll trend: 0.024)
¥ o 2 UPFS Gpae i (B3l g S8 18 ¥4V (555
155 oamlie (So A 53 S sedpilio (g pS0jlul 5 S

(03

(0ol ) 195 (55L08 2

Sy dalllae (3 oS eS8 ol VFVARL Gl
adlas y3 i AVDF 5 allo A Ul 5 Ske L (SUN) ol
248 ol 8l o ¥ Ol (1 Silo 5 ol ceodls s Jobo
L oawlie p» wuib 8 UPFS Gyae e (ppYL
P b 2o YWE VY Sew cppoml » oBuses,s
(PO FY) W35 g8 5)Lid 4 Ml Jlas (1550

S L odd cpawd sl Sause wle ale UPFS G pno
SYAY co) 5 ©yomsS dddlae 3 dals L Lol UPFS & Ll
incidence rate ratio: 1.32, 95%CI ) Jb 5% ; plee
adlas S5 o bl (55) 39 Lasipe (yo> s5Lid p L (1.10,1.65
Spae (dlo VBT Ly ol YT g5y So8 (haie
(V) 358 ki po (9> s)lib 5 L UPFsS

o

5 PA) Lo £+ VL) lisllo (o 3 5058 aalllan S
5 UPFS Gpae (s B3I (05355 (s )3 5 il 9
9 @5 CygngS dalllas )3 (V2 FA) 20387 (g Iy (b g
2 4 LENRICA) bl 15 Bgye ol slaslon sl
Gy ol b UPFS Gyame i plosl siadls VeAY (g4,
LDL JspalS b bl g2 kaiye ol HDL 5 ()55 30
bl bl Y

@ i g5 Sas dgel Sl aeals ST g

whl » UPFS jiw Gpne a¥¥ YA Jols cuy

1 Seniors-Study on Nutrition and Cardiovascular Risk in
Spain

https://journal.bums.ac.ir

Y

O o )les Y 295 (1 1 dlin ug ”U_vl.o:’).o S g Ol 5" dlxs


https://journal.bums.ac.ir/

o) Sea 9 Lf'),f)bu:

(e gloylidy sl (Sao izmen (M€ dlse (5518 o
(ke Cepw g LS:‘A.C— odeg b)‘].)dl :Jﬂm Olady 9 ul.n) JGbo
55l 8l sl slogdll slasoly o (VV) 5,385 b «9,95
05 5551 5 ) ages UPFS 1 Loy olie (sl (oo
9 48 G fo3g38l lanid (il oy bl 2 S5 22
A g Lapelivg 9 yud (B9 &5 (Jb > it 528 e
> 5568 G)9y8 (Sxe

DA 56 sl S 5l 4l oyl drgs LB xS
RWPSERVRES laonn Yl 5 he sl 55938l pimen o UPFS
Gy sy ol Sl See wy5l8 Jsb )3 00
oS 2% 3B 03g) GbgmgySue 3,kee 5 ST g SeonlS
(VA YA) 2285 gl 1, CVD s el 5Ss 3,lg0 ol dod

Sli S

g Mt (5)l3) lad Jalge I (S ailjy) 2k ol
2 Sebliog )5 SYMST 5 1515508 sagylon b ()18, Jolgs
5 bl iz )l (VL (5551 Je Ypane UPFS bl
ol Ll ple blao ;o 66yl oYL podus g 03938l Wi ¢ il 5
P lewd Slge g agdany) (ulign b (o ol
G35 cuiS Yoo UPF jl 8 Ll sla), -ditun
il (2 9 48 Spae UPFG a0 il b g 25l (il
Lo ol (2BE 55l 9 g md Ll b 58
(A+)

35 s ol e pfy 45 dmde ol clallas
Shgjlen & Mol s el L deege 9 Slomyu
Mo Jolis & 2lie @) cpSe sl Lo o Sgliogs IS
ol 00D F w5 00d (698 clalie (joyd cusgS alanMe
Cawl bL3)l 55 Sgiliegss)l5 glagjlo 40 Mul jlas 1581 L
oS Lt 03438] W8 (o3bj yolie (gol> el UPFS (AY AY)
95 2 45 358 (% 0jg ISl g 5l Pl pas el Mlgie

Sl Sy Ngd o gure ¥ gy Cobd & Ml jlas Jolge

G Mol om0 sl doyd FA WS o Bpas 1) lude
(V()) Ldg CvD

darl) )3 Seilatus 5950 alllas ¥ g 501k 4 500 gl
sl ob ol CVD 5 b gaw 5 o89) il L
5 (PUFAS) el o slatl a2 (slapéy,
bug ((MUFAS) gl Cpinl S5 5 (2 lapés,
VO 1) JgydS LDL gow (5o gxe yobas palm oil
HDL 5 ey @ pdowdlp)Sidee AVF 5 sl oodlp)S oo
Fewdlp S oo IOV g il (wdlp)S o VAR, Jgpads
bug glul gla oy 500 L PUFAS 630l Ll ol il 58l
VYY1 Joyds HDL (g ine jgbas JS)6 (89,
S Gl i 4l gwdlp S (oo VYA 5 i sl S e
|, Josiuls LDL PUFAs 3 MUFAS (, lard oSl
oy & e Sde N g i wdlp)S e AYA
ooy sl JgyadS HDL (o)l ine 5l Jg ol yiulsél
bt o 2 Solise 56 g PUFAS S5 (5800 Lgw
b JosdS LDL g ose 085y (sjSole o5 Jops el
(¥F) ol Lials

b UPF Gy 008 b 0 (09092 548 (SpusilSe
SYgliogsd )5 (glag slows as Mol ylas
2 ol (Sao UPFS ol 35 51 45 (So5ddses (1o o
aslis JolS ooty jon S 586 Ggye g b aedl
5 Sy ) b o ller Jols Vel 5 wloais
Mia) (slasdss slal w15 o (£y5ly3 ol 03 UPFS sl S
03l Gl WS gdieg) g i cubp sl
5 (e osle jlsbo Mae) (Suzd sla (g )l 5 SonndlS
(Eghan ShorSppd dgrg M) abesd slaShy
23 i S 1) olieolge (Bar (slaosn¥T g oS358l

Do (595,53 et oM p o] cll cul (Koo oS

Ipolyunsaturated FA-rich oils
2monounsaturated FA-rich oils

https://journal.bums.ac.ir

k3

O oyl Y 295 () dlinfug ”G:Lo:): r{.»)a Oldais 5" Ao


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

o Blnd g odzey A0l b o ey [ |, (VAGES) byt
&, (Maillard reaction) > M b yguwlSI5 STy & g yxo
awd 9 4 gl whl p olg o |, LAGES 2> o
dosr SLAGES Lol Lite 58 (sundile 1iigy 5 lioigy
asls (dAGEs) lie sLAGES lge & il &
Losy GWAGES oS5 (gpw jl wcul 1 wisd o
OslSl anlp wms > (Seidse sAGES)
g imd e &) o Slule g L daplul )3 o5 (So5lg 55
(M AY) 8555 o
S e ¢y Sl Ysame bl AGE S
(PSS Bk YL g2 g oeBan b blis b gty
Sl 5 25,5 )8 )l Wl Cov (3 G g )5 Aty
g &3y g e o Wy Jsb > cul (Ses LS 1 (S50
5 2 ohg & gl orzmen g S (KB oyl
Sy g & pxie ogill psba o Ngd e JiSis UPFs
i b & (0 2 G, Ngde AGES
AGES Lol plie wid osd ()9035 slalic g joyb cubeS
oM Jw cel RAGE? 3 AGE Sy (M) s
2 oSt oyl & pxie & 3950 ST NADPH
U 65550 s @ 09 ag 4 ol 9 ilisee sy sl
2l el o] ) clasgaze dacuusiag s g 5l Sle
Soregp 4 e Calps 3 a5 A8 (e bl gl (slaoylgn
c-Jun N-terminal kinase oo AGES .A:) s4d 0
SiiSs e izmed 5 IKB (IKK) LS’ o2 5 (INK)
ooyl o 18 o o6 |, (NF-KB) BLY (clatus 5516
szl 4 e AGES S o oo |) plgudl SiliSis
Sl JHS gl by gl ol L sl sla ol
ais LS5 b 31 Baes 45 3500 ¥ 5 b3 5 e
4 Cuaglio cpl 2 opde mxe ¢y (ROSY) (58] Jlub
sl Job ) oSt g aal ST slacdgplio b pdgus]

1 Advanced glycation end products
2 Receptor of AGE
3 reactive oxygen species

S i oo il el wilg o S b oddip s
Oped 4 X9 (31 Sl Gl C8LyY 4 adle g Ngd (g
CodiS pyi g S (S oy YU zolw iy
4 b sl gy & bl 518 o (25 ) 150950 (6
sy )yl u-i““ "j dj)—”l d‘}b‘ﬁ b odwlio o 138 >
Sl (o5l cdlyd ol (See 655 UPES I (Lo olie
5l & el UPFS oS LTl copl p ogMe (AY) a8 Jugus |
doul (658 gy litwd pud s g ool slaclyimg S
Ly u'lL“O] S 0 dbul (65698 ounlS slaguuly Lol a8
» d).suy.‘a.n c_.d).sl ] uimo YW ua.c ).0.»3 L gy b
(AY) 22> (L5 (6 yw g (sounalS

Wyl gyieS gy &S glalie wimd o ol oldlas
Sy gin 5 Gpae & e 5 Mtk isucols; S
4 e ol & Nsbie ASgn il ol
b 2gy00 il 5 A5 oo el 1S I L L) p3Y e
J.slB (8 U»L.a.o] ‘L)”I » 09)45 sk ]a...:).o BMI U“‘MK
03 iy Vgoss 9 o0 425 fidiy gy, Spae b & a2y

shjlos 4 Mol s gald L ole b Gpas
u»l.w>| cu.’IJ.c )..u."-) d)m ..\3)‘.) d)wf )...»3 W) 6)51)3 JBIJ&
hl cpmizmen S 0 LSy 5168 oK 1 13e jae g oase
WS (oo w1y g3 A8 aw g a3 S ) (G5l Ol
()

ol w18 51 U oo LS )

eSS oles N gas o &y (o lgo 3| lisee gl b

https://journal.bums.ac.ir

Vo

O o )les Y 295 (1 1 dlin ug ”U_vl.o:’).o S g Ol 5" dlxs


https://journal.bums.ac.ir/
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rage-receptor

o) Sea 9 Lf'),f)bu:

slacbgd Gl (Sl i) p e slagile 5 SloS
4 gl ol I BPA i oo Iy (oles sagiinedll 5 (638
o b 51 R0) 35 e (Sogll el g 0ud Jie 1ie S5
b o lxal cely cul Sas BPA (Jobo Sillias oo
ot ol YT L oS 6 by bl 4 3,Sles ]
BPA 9550 (08 035y sy i baye Sibliogs)lS° L
SilS el o 1S5 o oo |, AKT/ASI60/GLUTA ..
(V) 90 (Sl ©Mae 3 S5

dgo il gl pt olewd Gple p oM UPFs
a8lal Wedun  oleowd dlae I (lodyinS i (ggls csuding
Sy ol gl Sag58l iwa olie sla 53938l pU 4y ol
o Giglby b s e a8lS) 1iE 4 tiedin pobdy &S Aitun
13 o)l 4 S8 b gilogsed (235 wile o
Ly plo]

FegSlos 095 (ptiz @ glye ) 2Pe by 93938
b plindgal dmorindos dmorind S5, wi)uSs dlge dles

‘Lbbm.)puialf—" Sle &moA;JSW" ...:.“

9 Siers  Jelge
5 ol glgl 2,8 canaib 50 3)lg0 g ou il slacslooslel
Sl el b 53938 ol 1515 5939 UPFS )3 Tpascie b 35938
Jyaze cgllacl yolie (ulie b 18 o (b Shg dene b
Lgl.am,\.ufwﬁ) 5Lmo,l.l.b.)pa‘o » 09)'19 ,\49...:&4 odl&w! Ls’l'e?
J«:L.u RTINS Lmu.iaj)’.é] L};.\ (g8l dl.m.&.;.;fd)fi} P p,’.lo
5 b sonScuss b, rorsSeos
JAI}C 5Lhﬂw9ﬁl Ama..\JU}lo)A ke 6)91).9 L;lmaAMfgiJ

“i})

5 oM ASgSs iSas lse wladereas o sllS e
gllaol @l Sl 3l )55 s s sxmdsl) Jelse
5 05 Psbe) Lplidsel I Sy sl Sdpliegs)ls
5 (e cbawl I glnpwdSor 5 by dlSyse
ohgn) I
oIl wlesls oL 1y (sucralose 4 acesulfame potassium

aspartame Os sboatS oyl
» e SRl I (Sp sl SInlegs)lS Collas

Cawl s 4ty bagye UPFS W (6l YU slod b )l
(M)

I g 939381 g osiu YT

i ilisce a1l cos ol Jaame S 5,50k
5 Syl dLmJ.;J)é (pdolud Wil) lie 25 oled dles
Sy SSHSS g dlge > oyl Gimen 5 (Lo S3958!
Jsl Lol g o (gdding el UPFS a5 314V o) 1,8
Sgo 4y (sddims dlgo I A Jgtbus g SYS SSle  slowds dlge
Or2 onlpl 3 2y adie (IS (St Blge > &5
2 UPFS aiej 13 a5l SIS K plgie 4 b oladgalse
9 LAYLS Cuwd O gz (pl &y pasts 15 Wi a8,S s
gl o jordy 9 135 L poled )3 slge 1 250 (gla Jgihuny
(AY) N Jate 148 4 a1 o olig dlge

Gl e & o Sldsd 5 pegmn ol
5 ouiSpy olsis 4 il wigd e asls (PAE) kbl
dge glgl gplidllasl 5 jiuiS cobl il oy (52438
s st b eVl oy 55 58,5 )5 s e edlitul
5 Sdgilie pytiw dlen Sl (Sdgilie 5 Bope (W slagslen
&S ol oyl odlizel (AF) col ond aail by ol
(ol g oegMe b i bl ol o gslisT Ll
4 S e 1y S6l8 g dd pedglio cul s oYl
Yo ol 4 Mol jlad o wiS SaS ol 4 Cuolis
(AF) L2 )38l 1) (CVDs) 4 (T2DM)

52 (BPA) AJsibsy (o520 > 585 1,8 carliie gy
Sy g5 53 0318 jebay &5 egiae Sl K
‘lyb dlox> )I u.oJ«Du L;l.:zs).w.o d”)b )l “\"9"6" Dgud oo ool
ol BPA 4 039l (lalie Gpno )b | BPA (5 )
Sy ale BPA (g5l il L olge L 132 (25

!Phthalic acid esters

https://journal.bums.ac.ir

"

O oyl Y 295 () dlinfug ”G:Lo:): r{.»)a Oldais 5" Ao


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

L CNS culed abosay bajlie ol S oo Sbmy) (5,51 o
kol 218 B9y 028 3 Sdee (59) 3 0P USS ()59l Jloe!
alze Anoregigenic sl o CART .gi 0 Sinlon 1)
3,

b by sin s (NPY) Y ingys apsy 09,5 owegd
» a-MSH | AgRP .S ol (AGRPS) s
WS e e |y gLl 5 a5 e cull) MCAR (sla s
sldl Sy 1S Joo NPY slajsiw, ;3 NPY
gy AGRPINPY iy cpn wcwl (48 (Oregigen)
saalS 1y (6550 B pae o (Oregigenic gl) osls Liol38l 1) 03,05
N

Il Sl o) sy glaggeye Kl
5 POMC I sie 0-MSH g 5 03,5 o AGRP/NPY
1 il byl 9 5 a5 4 o Ku,6 |, CART Wy
Jos sy JUSew G gl 4 i G ey S (o 5lae
w‘)ﬂl |) d))" d)‘m 9 odld ummlf ‘) Jie d)aa.n as .\5&
.Am.)g;o

GLP-17 4 cck® wibe od)eS slaygeyspd  omioxen
9o Mg (Jg 1S o0 bl sy (Jhgasn Sl dbwga,
Sy gl S €550 ) wila ) ol (SKan jio 53 gl
o (GRreling ()5 ogmpen sl sl il wps oS pulass
598l sla sk 5 457 (58 Oregigen coll | alal a2y
85 by o sl 005 8ES 3,5 o sLiie odse Ll
Celo S o D9y 00 YU e 1 L8 celw V=Y o Ll jo
S sl S denyisn Ghslie JBs 4 lié (5,5
S VBgen sbagy 3 i) b GiSTy dhowges s il

«_5)51)5 898 slie Grns o odimdy bl slap;ilKe
sl 0 03l Lt ¥ S 50 Slaliogss )5 (slacsloss g 00d

5 Agouti-related peptide
6 Cholecystokinin
7 Glucagon-like peptide

s sodium metabisulfite (A--clygw L 5 Jolo
S Jb > AN AY) sl ond dlasy < Carrageenan
(E-955) sucralose 4 (E-950) acesulfame potassium
E-) aspartame wsls [l 1) I8 59,5 Ggye (5ylow s
5 390 s g1 ladye (S3he 395 Sslew b Tpaneie (951
Loy ol jluglogn 5 (ot s & Canl (Sae b ()]
Wlo (g J oty guan (gbaodiS il edlaiel Labl
5 Sgdio il 55 UPFS )3 a8 )bl b 59l S g ol
L gl a3lid b ghlaw 6l oml b Oy &
(AY) il ausly ate So5elenid Syl casl (Sas (Jb o
Sblon Jlal jlas b b S3g58l 5l (S5 42 5T ggorme
o o5 ey sl bl loid anuily gy Spliogs)ls
oo )3 (il usilSn (o g 923 Olllae (L5

ol 53 3)90 S5

L] J S 9 Suo¥Ugpd (5595
ol 088 pelats GugoWlisen )3 (ARCY) wgh atn
Sy 5l 09,5 o Cunl i C8Lyd g (K5 =6y ol
wils gmagig) s9556 5 (POMC?) 15,58 5Moseils y ARC
S POMC .38 o i (CART?) puebiael ¢ oy5l8'sS oS
S Wl pelanl IS8 Sy SadeSyy bl
POMC sl iy ey ARC ;> POMC/CART
AiPr (MSH-0) (wgde &0 (9000 St sl
JB pe> 03 oy & gy POMC/ICART g oo
Jbsegyy ogeVlisun alex | jie anl iy ) &85
b a-MSH b e slial 50 slo 5 L ogeYbgun
sy 9 » MCAR 3 MC3R (15,556 (slaysim)
1 (CNS) (65550 (o i ;503 (S5 &S 003 sk pgd 03,

ol g okl o L Anoregigenic pl g uiS o (pdcuas

! Arcuate nucleus

2 Proopiomelanocortin

3 Cocaine and amphetamine-regulated transcript
4 a-melanocyte stimulating hormone

https://journal.bums.ac.ir

W

O o )les Y 295 (1 1 dlin ug ”U_vl.o:’).o S g Ol 5" dlxs


https://journal.bums.ac.ir/

OlSen 9 215 salb

J ! 099 powg o
Y 95 5L

Sbjpaaw il (JUsT sy
YL gludl o

ok Kb 9 5 (slgixo
ool dndual Ol juan g S

(sE9uan BouisS by pud

@y

- B

oo 2!

De novo 3 g |

Sobilio @ gy

Lq,"..:;k;..nl: °

/ =i v
R e
ouxo (6 3 Wl puc o
>R e

Olwl g3lwoslel g YU o yiuwsd
S oS e

(ko Olgo 9 yad cydia
S G193
(olawsd Mh)@és)ﬂ .:‘,.o
EREPIRVE S PP

(Ve +)SYgalingsd, 15 sl 5 koms 9 00w (59058 (G98 (SAIIE Lo oy DD bLI LI (gld 0 juilSe Y JSWS

:&usﬁﬁ
prowe Cogle 1y 08 S ol dlie B aiues
S o pMel win p  Sd 5 pole oKl (6)5ld 5 Cldsiss

Qb W o o5 5l

The ()52l by g ()5 palb Lo, hawgs dlio gg09
Slazsly <8 )lie Bt g dod dlie Cllas sl )d 9 00,5
&l ol

15 ol 2L WisS g 45 W) o pMe) lis s

) gy Sl g

S 5 4omd
9 UPFS Gyne o bls)l 5l b8 Jb o sales
Aos g 008 550 BMI aliél o35 4 Siblionnn)lS” slaslow:
(5SS w ey LW S e coles (Bl g )y LS
2l bl g P9 e 4 e (Sieds (2
Sl 4 dgaze wyiwd 5 5L Lawd auip b ol e JUPFS
Yiodad g (Bjgel CMBIse kel (35S melgn g 313l (clys 05l Lol
5 bodlgls (oI, (food-literacy) lie slgw o5, cos o
SleMbl Mol UPFS wlyse g b Sy 3j90 ) dnels
5 s oley 0 o)lsy el Gili8l 5 (dads Cawyol

https://journal.bums.ac.ir

A

O o jlois Y 2,95 (11 doldjug ."Gitq)s' Sy Oldadio 5" dlxo


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

10.

11.

12.

13.

14.

15.

&b
Juul F, Deierlein AL, Vaidean G, Quatromoni PA, Parekh N. Ultra-processed foods and cardiometabolic health
outcomes: from evidence to practice. Current atherosclerosis reports. 2022;24(11):849-60. doi: 10.1007/s11883-
022-01061-3.
Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, et al. Heart disease and stroke
statistics—2020 update: a report from the American Heart Association. Circulation. 2020;141(9):e139-e596. doi:
10.1161/CIR.0000000000000757.
Micha R, Pefialvo JL, Cudhea F, Imamura F, Rehm CD, Mozaffarian D. Association between dietary factors and
mortality from heart disease, stroke, and type 2 diabetes in the United States. Jama. 2017;317(9):912-24. doi:
10.1001/jama.2017.0947.

Health effects of dietary risks in 195 countries, 1990-2017: a systematic analysis for the Global Burden of Disease
Study 2017. Lancet (London, England). 2019;393(10184):1958-72. doi: 10.1016/S0140-6736(21)01342-8.

Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn EJ, et al. 2019 ACC/AHA guideline
on the primary prevention of cardiovascular disease: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines. Journal of the American College of cardiology.
2019;74(10):e177-e232 doi: 10.1161/CIR.0000000000000771..

Global age-sex-specific mortality, life expectancy, and population estimates in 204 countries and territories and AVY

subnational locations, 1950-2021, and the impact of the COVID-19 pandemic: a comprehensive demographic
analysis for the Global Burden of Disease Study 2021. Lancet (London, England). 2024;403(10440):1989-2056.

doi: 10.1016/S0140-6736(24)00476-8.

Organization WH. Global status report on noncommunicable diseases 2014: World Health Organization; 2014.

Weaver CM, Dwyer J, Fulgoni 1ll VL, King JC, Leveille GA, MacDonald RS, et al. Processed foods: contributions
to nutrition. The American journal of clinical nutrition. 2014;99(6): 1525-42. doi: 10.3945/ajcn.114.089284.

Monteiro CA, Moubarac JC, Cannon G, Ng SW, Popkin B. Ultra-processed products are becoming dominant in the
global food system. Obesity reviews. 2013;14:21-8. doi: 10.1111/0br.12107.

Monteiro CA, Cannon G, Levy R, Moubarac J-C, Jaime P, Martins AP, et al. NOVA. The star shines bright. World
Nutrition. 2016;7(1-3):28-38.

Moubarac J-C, Parra DC, Cannon G, Monteiro CA. Food classification systems based on food processing:
significance and implications for policies and actions: a systematic literature review and assessment. Current
obesity reports. 2014;3(2):256-72. doi: 10.1007/s13679-014-0092-0.

Costard S, Espejo L, Groenendaal H, Zagmutt FJ. Outbreak-related disease burden associated with consumption of
unpasteurized cow’s milk and cheese, United States, 2009-2014. Emerging infectious diseases. 2017; 23(6):957-
964. doi: 10.3201/eid2306.151603.

Molté-Puigmarti C, Permanyer M, Castellote Al, Lopez-Sabater MC. Effects of pasteurisation and high-pressure
processing on vitamin C, tocopherols and fatty acids in mature human milk. Food Chemistry. 2011;124(3):697-702.

https://doi.org/10.1016/j.foodchem.2010.05.079.

Dangal A ,Tahergorabi R, Acharya DR, Timsina P, Rai K, Dahal S, et al. Review on deep-fat fried foods: Physical

and chemical attributes, and consequences of high consumption. European Food Research and Technology.
2024;250(6):1537-50. https://doi.org/10.1007/s00217-024-04482-3.

Monteiro CA, Cannon G, Levy RB, Moubarac J-C, Louzada ML, Rauber F, et al. Ultra-processed foods: what they
are and how to identify them. Public health nutrition. 2019;22(5):936-41. doi: 10.1017/S1368980018003762.

https://journal.bums.ac.ir Ik D o jlods KV 093 )+ F dolinfug " Slom p5 (S jy Olindios" dloo


https://journal.bums.ac.ir/
https://doi.org/10.1007/s11883-022-01061-3
https://doi.org/10.1007/s11883-022-01061-3
https://doi.org/10.1016/j.foodchem.2010.05.079

ol 9 Lfb,f)alb

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

217.

28.

29.

30.

Gonzéalez-Castell D, Gonzéalez-Cossio T, Barquera S, Rivera JA. Contribution of processed foods to the energy,
macronutrient and fiber intakes of Mexican children aged 1 to 4 years. Salud Publica de México. 2007;49(5):345-
56. doi: 10.1590/s0036-36342007000500005.

Slimani N, Deharveng G, Southgate D, Biessy C, Chajés V, Van Bakel M, et al. Contribution of highly industrially
processed foods to the nutrient intakes and patterns of middle-aged populations in the European Prospective
Investigation into Cancer and Nutrition study. European journal of clinical nutrition. 2009;63(4):S206-S25. doi:

10.1038/ejcn.2009.82.

Wallace RB, Oria M, Council NR, Food CotRo ,Food DASRIES. Improving Food Safety and Risk Communication.
Enhancing Food Safety: The Role of the Food and Drug Administration: National Academies Press (US); 2010.
DOI: 10.17226/12892.

Sadler CR, Grassby T, Hart K, Raats M, Sokolovi¢ M, Timotijevic L. Processed food classification:
Conceptualisation and challenges. Trends in Food Science & Technology. 2021;112:149-62.

https://doi.org/10.1016/j.tifs.2021.02.059.

Louie JCY. Are all ultra-processed foods bad? A critical review of the NOVA classification system. Proceedings of
the Nutrition Society. 2025:1-9. doi: 10.1017/S0029665125100645.

Juul F, dos Santos Simdes B, Litvak J, Martinez-Steele E, Deierlein A, Vadiveloo M, et al. Processing level and
diet quality of the US grocery cart: is there an association? Public health nutrition. 2019;22(13):2357-66. DOI:

10.1017/S1368980019001344.

Lusk JL, Briggeman BC. Food values. American journal of agricultural economics. 2009;91(1):184-96.

Bridle-Fitzpatrick S. Tortillas, pizza, and broccoli: Social class and dietary aspirations in a Mexican city. Food
Practices and Social Inequality: Routledge; 2017. p. 83-118.

de Aradjo TP, de Moraes MM, Afonso C, Santos C, Rodrigues SS. Food processing: comparison of different food
classification systems. Nutrients. 2022;14(4):729. DOI: 10.3390/nu14040729.

Leite FHM, Khandpur N, Andrade GC, Anastasiou K, Baker P, Lawrence M, et al. Ultra-processed foods should be
central to global food systems dialogue and action on biodiversity. BMJ Global Health. 2022;7(3):e008269.DOI:
10.1136/bmjgh-2021-008269.

Gupta S, Hawk T, Aggarwal A, Drewnowski A. Characterizing ultra-processed foods by energy density, nutrient
density, and cost. Frontiers in nutrition. 2019;6:70. doi: 10.3389/fnut.2019.00070.

Rao M, Afshin A, Singh G, Mozaffarian D. Do healthier foods and diet patterns cost more than less healthy
options? A systematic review and meta-analysis. BMJ open. 2013;3(12):e004277. doi: 10.1136/bmjopen-2013-

004277.

Gupta S, Rose CM, Buszkiewicz J, Ko LK, Mou J, Cook A, et al. Characterising percentage energy from ultra-
processed foods by participant demographics, diet quality and diet cost: Findings from the Seattle Obesity Study
(SOS) 111, British Journal of Nutrition. 2021;126(5):773-81. doi: 10.1017/S0007114520004705.

Monteiro CA, Cannon G, Moubarac J-C, Martins APB, Martins CA, Garzillo J, et al. Dietary guidelines to nourish
humanity and the planet in the twenty-first century. A blueprint from Brazil. Public health nutrition.
2015;18(13):2311-22. doi: 10.1017/S1368980015002165.

Koios D, Machado P, Lacy-Nichols J. Representations of ultra-processed foods: a global analysis of how dietary
guidelines refer to levels of food processing. International journal of health policy and management.
2022;11(11):2588. doi: 10.34172/ijhpm.2022.6443.

https://journal.bums.ac.ir Y. D o leis KV 093 )+ F dalivug " Sloz p5 (Sub jy iz dloxo


https://journal.bums.ac.ir/
https://doi.org/10.17226/12892
https://doi.org/10.1016/j.tifs.2021.02.059
https://doi.org/10.1017/s1368980019001344
https://doi.org/10.3390/nu14040729
https://doi.org/10.1136/bmjgh-2021-008269

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

Adams J, Hofman K, Moubarac J-C, Thow AM .Public health response to ultra-processed food and drinks. bmj.
2020;369. doi: 10.1136/bmj.m2391.

Mahmud N, Islam J, Oyom W, Adrah K, Adegoke SC, Tahergorabi R. A review of different frying oils and
oleogels as alternative frying media for fat-uptake reduction in deep-fat fried foods. Heliyon. 2023;9(11):e21500.
doi: 10.1016/j.heliyon.2023.e21500.

Gibney MJ, Forde CG, Mullally D, Gibney ER. Ultra-processed foods in human health; a critical appraisal. The
American journal of clinical nutrition. 2017;106(3):717-24. doi: 10.1093/ajcn/ngx068.

Ludwig DS. Technology, diet, and the burden of chronic disease. Jama. 2011;305(13):1352-3. doi:
10.1001/jama.2011.380.

Freeman CR, Zehra A, Ramirez V, Wiers CE, Volkow ND, Wang G-J. Impact of sugar on the body, brain, and
behavior. Frontiers in bioscience (Landmark edition). 2018;23(12):2255-66. doi: 10.2741/4704.

Morales 1, Berridge KC‘ Liking’and ‘wanting’in eating and food reward: Brain mechanisms and clinical
implications. Physiology & behavior. 2020;227:113152. doi: 10.1016/j.physbeh.2020.113152.

Leng G, Adan RA, Belot M, Brunstrom JM, De Graaf K, Dickson SL, et al. The determinants of food choice.
Proceedings of the Nutrition Society. 2017;76(3):316-27. doi: 10.1017/S002966511600286X.

Calcaterra V, Cena H, Rossi V, Santero S, Bianchi A, Zuccotti G. Ultra-processed food, reward system and
childhood obesity. Children. 2023;10(5):804. doi: 10.3390/children10050804.

Thike TZ, Saw YM, Lin H, Chit K, Tun AB, Htet H, et al .Association between body mass index and ready-to-eat

food consumption among sedentary staff in Nay Pyi Taw union territory, Myanmar. BMC public health.
2020;20(1):206. doi: 10.1186/s12889-020-8308-6.

Djupegot IL, Nenseth CB, Bere E, Bjgrnard HBT, Helland SH, @verby NC, et al. The association between time
scarcity, sociodemographic correlates and consumption of ultra-processed foods among parents in Norway: a cross-
sectional study. BMC public health. 2017;17(1):447. doi: 10.1186/s12889-017-4408-3.

De Boer M, McCarthy M, Cowan C, Ryan I. The influence of lifestyle characteristics and beliefs about
convenience food on the demand for convenience foods in the Irish market. Food quality and preference.
2004;15(2):155-65.

Govez NE, Koksal E. Ultra-Processed Foods and Cardiometabolic Health: A Review of Current Evidence. Current
Nutrition Reports. 2025;14(1):1-19. doi: 10.1007/s13668-025-00703-7.

Lavigne-Robichaud M, Moubarac J-C, Lantagne-Lopez S, Johnson-Down L, Batal M, Sidi EAL, et al. Diet quality
indices in relation to metabolic syndrome in an Indigenous Cree (Eeyouch) population in northern Québec, Canada.
Public health nutrition. 2018;21(1):172-80. doi: 10.1017/S136898001700115X.

Steele EM, Juul F, Neri D, Rauber F, Monteiro CA. Dietary share of ultra-processed foods and metabolic syndrome
in the US adult population. Preventive medicine. 2019;125:40-8. doi: 10.1016/j.ypmed.2019.05.004.

Tavares LF, Fonseca SC, Rosa MLG, Yokoo EM. Relationship between ultra-processed foods and metabolic
syndrome in adolescents from a Brazilian Family Doctor Program. Public health nutrition. 2012;15(1):82-7. doi:

10.1017/S1368980011001571.
Nasreddine L, Tamim H, Itani L, Nasrallah MP, Isma’eel H, Nakhoul NF, et al. A minimally processed dietary

pattern is associated with lower odds of metabolic syndrome among Lebanese adults. Public health nutrition.
2018;21(1):160-71. doi: 10.1017/51368980017002130.

https://journal.bums.ac.ir 14) D o jlods KV 093 )+ F dolinfug " Slom p5 (S jy Olindios" dloo


https://journal.bums.ac.ir/
https://doi.org/10.1017/s002966511600286x

ol 9 Lfb,f)alb

47,

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Moulder R, Schvartz D, Goodlett DR, Dayon L. Proteomics of diabetes, obesity, and related disorders. 2018. p.
1600134. doi: 10.1002/prca.201600134.

Collaborators GRF. Global, regional, and national comparative risk assessment of 79 behavioural, environmental
and occupational, and metabolic risks or clusters of risks, 1990-2015: a systematic analysis for the Global Burden
of Disease Study 2015. Lancet (London, England). 2016;388(10053):1659. doi: 10.1016/S0140-6736(16)31679-8.

Tahergorabi Z, Lotfi H, Rezaei M, Aftabi M, Moodi M. Crosstalk between obesity and cancer: a role for
adipokines. Archives of Physiology and Biochemistry. 2024;130(2):155-68. doi: 10.1080/13813455.2021.

Cordova R, Kliemann N, Huybrechts I, Rauber F, Vamos EP, Levy RB, et al. Consumption of ultra-processed
foods associated with weight gain and obesity in adults: A multi-national cohort study. Clinical nutrition.
2021;40(9):5079- 5088. doi: 10.1016/j.cInu.2021.08.009.

Beslay M, Srour B, Méjean C, Allés B, Fiolet T, Debras C, et al. Ultra-processed food intake in association with
BMI change and risk of overweight and obesity: A prospective analysis of the French NutriNet-Santé cohort. PLoS
medicine. 2020;17:(A)e1003256. doi: 10.1371/journal.pmed.1003256.

Mendonca RdD, Pimenta AM, Gea A, de la Fuente-Arrillaga C, Martinez-Gonzalez MA, Lopes ACS, et al.
Ultraprocessed food consumption and risk of overweight and obesity: the University of Navarra Follow-Up (SUN)
cohort study. The American journal of clinical nutrition. 2016;104(5):1433-40. doi: 10.3945/ajcn.116.135004.

Canhada SL, Luft VC, Giatti L, Duncan BB, Chor D, da Fonseca MdJM, et al. Ultra-processed foods, incident
overweight and obesity, and longitudinal changes in weight and waist circumference: the Brazilian Longitudinal
Study of Adult Health (ELSA-Brasil). Public health nutrition. 2020;23(6):1076-86.  doi:

10.1017/S1368980019002854.

Konieczna J, Morey M, Abete |, Bes-Rastrollo M, Ruiz-Canela M, Vioque J, et al. Contribution of ultra-processed
foods in visceral fat deposition and other adiposity indicators: Prospective analysis nested in the PREDIMED-Plus
trial. Clinical Nutrition. 2021;40(6):4290-300. doi: 10.1016/j.clnu.2021.01.019.

Rauber F, Chang K, Vamos EP, da Costa Louzada ML, Monteiro CA, Millett C, et al. Ultra-processed food
consumption and risk of obesity :a prospective cohort study of UK Biobank. European journal of nutrition.

2021;60(4):2169-80. doi: 10.1007/s00394-020-02367-1.

Chang K, Khandpur N, Neri D, Touvier M, Huybrechts I, Millett C, et al. Association between childhood
consumption of ultraprocessed food and adiposity trajectories in the Avon longitudinal study of parents and
children birth cohort. JAMA pediatrics. 2021;175(9):e211573-e. doi: 10.1001/jamapediatrics.2021.1573.

Cunha DB, da Costa THM, da Veiga GV, Pereira RA, Sichieri R. Ultra-processed food consumption and adiposity
trajectories in a Brazilian cohort of adolescents: ELANA study. Nutrition & diabetes. 2018;8(1):28. doi:
10.1038/s41387-018-0043-z.

Costa CdS, Assuncdo MCF, Loret de Mola C, Cardoso JdS, Matijasevich A, Barros AJ, et al. Role of ultra-
processed food in fat mass index between 6 and 11 years of age: a cohort study. International journal of
epidemiology. 2021;50(1):256-65.

Costa CS, Rauber F, Leffa PS, Sangalli CN, Campagnolo PD, Vitolo MR. Ultra-processed food consumption and
its effects on anthropometric and glucose profile: a longitudinal study during childhood. Nutrition, Metabolism and
Cardiovascular Diseases. 2019;29(2):177-84. doi: 10.1093/ije/dyaal4l.

Vedovato GM, Vilela S, Severo M, Rodrigues S, Lopes C, Oliveira A. Ultra-processed food consumption,
appetitive traits and BMI in children: a prospective study. British Journal of Nutrition. 2021;125(12):1427-36. doi:

10.1017/S0007114520003712.

https://journal.bums.ac.ir Yy D o leis KV 093 )+ F dalivug " Sloz p5 (Sub jy iz dloxo


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Ogurtsova K, Guariguata L, Barengo NC, Ruiz PL-D, Sacre JW, Karuranga S, et al. IDF diabetes Atlas: Global
estimates of undiagnosed diabetes in adults for 2021. Diabetes research and clinical practice. 2022;183:109118.
doi: 10.1016/j.diabres.2021.109118.

Srour B, Fezeu LK, Kesse-Guyot E, Allés B, Debras C, Druesne-Pecollo N, et al. Ultraprocessed food consumption
and risk of type 2 diabetes among participants of the NutriNet-Santé prospective cohort. JAMA internal medicine.
2020;180(2):283-91. doi: 10.1001/jamainternmed.2019.5942.

Llavero-Valero M, Escalada-San Martin J, Martinez-Gonzalez MA, Basterra-Gortari FJ, de la Fuente-Aurrillaga C,
Bes-Rastrollo M. Ultra-processed foods and type-2 diabetes risk in the SUN project: a prospective cohort study.
Clinical Nutrition. 2021; 40(5):2817-2824. doi: 10.1016/j.cInu.2021.03.039.

Mendonga RdD, Lopes ACS, Pimenta AM, Gea A, Martinez-Gonzalez MA, Bes-Rastrollo M. Ultra-processed food
consumption and the incidence of hypertension in a Mediterranean cohort: the Seguimiento Universidad de Navarra
Project. American journal of hypertension. 2017;30(4):358-66. . doi: 10.1093/ajh/hpw137.

da Silva Scaranni PdO, de Oliveira Cardoso L, Chor D, Melo ECP, Matos SMA, Giatti L, et al. Ultra-processed
foods, changes in blood pressure and incidence of hypertension: the Brazilian Longitudinal Study of Adult Health
(ELSA-Brasil). Public Health Nutrition. 2021;24(11):3352-60. . doi: 10.1017/S136898002100094X.

Monge A, Canella DS, Ldpez-Olmedo N, Lajous M, Cortés-Valencia A, Stern D. Ultraprocessed beverages and
processed meats increase the incidence of hypertension in Mexican women. British Journal of Nutrition.
2021;126(4):600-11. doi: 10.1017/S0007114520004432.

Melo ISVd, Costa CACB, Santos JVLd, Santos AFd, Floréncio TMdMT, Bueno NB. Consumption of minimally
processed food is inversely associated with excess weight in adolescents living in an underdeveloped city. PLoS
One. 2017;12(11):e0188401. doi: 10.1371/journal.pone.0188401.

Donat-Vargas C, Sandoval-Insausti H, Rey-Garcia J, Moreno-Franco B, Akesson A, Banegas JR, et al. High
consumption of ultra-processed food is associated with incident dyslipidemia: a prospective study of older adults .

The Journal of nutrition. 2021;151(8):2390-8. doi: 10.1093/jn/nxab118.

Rauber F, Campagnolo PD, Hoffman DJ, Vitolo MR. Consumption of ultra-processed food products and its effects
on children's lipid profiles: a longitudinal study. Nutrition, Metabolism and Cardiovascular Diseases.
2015;25(1):116-22. doi: 10.1016/j.numecd.2014.08.001.

Leffa PS, Hoffman DJ, Rauber F, Sangalli CN, Valmdrbida JL, Vitolo MR. Longitudinal associations between
ultra-processed foods and blood lipids in childhood. British Journal of Nutrition. 2020;124(3):341-8. doi:

10.1017/S0007114520001233.

Timmis A, Townsend N, Gale C, Grobbee R, Maniadakis N, Flather M, et al. European Society of Cardiology:
cardiovascular disease statistics 2017. European heart journal. 2018;39(7):508-79. doi: 10.1093/eurheartj/ehx628.

Nardocci M, Polsky JY, Moubarac J-C. Consumption of ultra-processed foods is associated with obesity, diabetes
and hypertension in Canadian adults. Canadian journal of public health. 2021;112(3):421-9. doi: 10.17269/s41997-

020-00429-9.

Juul F, Vaidean G, Lin Y, Deierlein AL, Parekh N. Ultra-processed foods and incident cardiovascular disease in the
Framingham Offspring Study. Journal of the American College of Cardiology. 2021;77(12):1520-31. doi:
10.1016/j.jacc.2021.01.047.

Bonaccio M, Di Castelnuovo A, Costanzo S, De Curtis A, Persichillo M, Sofi F, et al. Ultra-processed food

consumption is associated with increased risk of all-cause and cardiovascular mortality in the Moli-sani Study. The
American journal of clinical nutrition. 2021;113(2):446-55. doi: 10.1093/ajcn/nqaa299.

https://journal.bums.ac.ir Yy D o jlods KV 093 )+ F dolinfug " Slom p5 (S jy Olindios" dloo


https://journal.bums.ac.ir/

ol 9 Lfb,f)alb

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Jalali M, Bahadoran Z, Mirmiran P, Khalili D, Symonds ME, Azizi F, et al. Higher ultra-processed food intake is
associated with an increased incidence risk of cardiovascular disease: the Tehran lipid and glucose study. Nutrition
& Metabolism. 2024;21(1):14. doi: 10.1186/512986-024-00788-x.

Chanita U, Prapimporn S, Daruneewan W, Vijj K, Thakkinstian A. Oil consumption and cardiovascular disease: an
umbrella review of systematic reviews and meta-analyses. Current Developments in Nutrition. 2020;4:nzaa046_71.

Tahergorabi R, Ansarifar E, Moodi M, Tahergorabi Z. A review of novel methods of reducing oil absorption in
fried food products. J Birjand Univ Med Sci. . 2024;31(2):113-26.

Moubarac J-C, Batal M, Louzada M, Steele EM, Monteiro CA. Consumption of ultra-processed foods predicts diet
quality in Canada. Appetite. 2017;108:512-20. doi: 10.1016/j.appet.2016.11.006.

Machado PP, Steele EM, Louzada MLdC, Levy RB, Rangan A, Woods J, et al. Ultra-processed food consumption
drives excessive free sugar intake among all age groups in Australia. European journal of nutrition.
2020;59(6):2783-92. doi: 10.1007/s00394-019-02125-y.

Martinez Steele E, Popkin BM, Swinburn B, Monteiro CA. The share of ultra-processed foods and the overall
nutritional quality of diets in the US: evidence from a nationally representative cross-sectional study. Population
health metrics. 2017;15(1):6. doi: 10.1186/s12963-017-0119-3.

Jannasch F, Kroger J, Schulze MB. Dietary patterns and type 2 diabetes: a systematic literature review and meta-
analysis of prospective studies. The Journal of nutrition. 2017;147(6):1174-82. doi: 10.3945/jn.116.242552.

Ndanuko RN, Tapsell LC, Charlton KE, Neale EP, Batterham MJ. Dietary patterns and blood pressure in adults: a
systematic review and meta-analysis of randomized controlled trials. Advances in Nutrition. 2016;7(1):76-89. doi:

10.3945/an.115.009753.

Rolls B. The relationship between dietary energy density and energy intake. Appetite. 2008;51(2):395. doi:
10.1016/j.physbeh.2009.03.011.

Fardet A. Minimally processed foods are more satiating and less hyperglycemic than ultra-processed foods: a
preliminary study with 98 ready-to-eat foods. Food & function. 2016;7(5):2338-46. doi: 10.1039/c6fo00107f.

Leidy HJ, Bales-Voelker LI, Harris CT. A protein-rich beverage consumed as a breakfast meal leads to weaker
appetitive and dietary responses v. a protein-rich solid breakfast meal in adolescents. British journal of nutrition.
2011;106(1):37-41. doi: 10.1017/S0007114511000122.

Riccioni G, Sblendorio V, Gemello E, Di Bello B, Scotti L, Cusenza S, et al. Dietary fibers and cardiometabolic
diseases. International journal of molecular sciences. 2012;13(2):1524-40. doi: 10.3390/ijms13021524.

Fallavena LP, Rodrigues NP, Marczak LDF, Mercali GD. Formation of advanced glycation end products by novel
food processing technologies: A review. Food chemistry. 2022;393:133338. doi: 10.1016/j.foodchem.2022.133338.

Zawada A, Machowiak A, Rychter AM, Ratajczak AE, Szymczak-Tomczak A, Dobrowolska A, et al.
Accumulation of advanced glycation end-products in the body and dietary habits. Nutrients. 2022;14(19):3982. doi:

10.3390/nu14193982.

Geng Y, Mou Y, Xie Y, Ji J, Chen F, Liao X, et al. Dietary advanced glycation end products: An emerging concern
for processed foods. Food Reviews International. 2024;40(1):417-33.

Yamagishi S-i. Role of advanced glycation end products (AGEs) and receptor for AGEs (RAGE) in vascular
damage in diabetes. Experimental gerontology. 2011;46(4):217-24. doi: 10.1016/j.exger.2010.11.007. doi:

10.1016/j.exger.2010.11.007.

https://journal.bums.ac.ir 1£3 D o leis KV 093 )+ F dalivug " Sloz p5 (Sub jy iz dloxo


https://journal.bums.ac.ir/

Sdgaliogs 315 oo b a3 (59T 10 G593 sLIxe G uan bl 10l gS Olgic

9L

92.

93.

94,

95.

96.

97.

98.

99.

Micheli MR, Carosielli L, Guarnieri C, Rosamilia A. Re-determination of the primary shelf-life of food products:
what are the guarantees for the consumer? Italian journal of food safety. 2023;12(2):11325. doi:

10.4081/ijfs.2023.11325.
Buckley JP, Kim H, Wong E, Rebholz CM. Ultra-processed food consumption and exposure to phthalates and

bisphenols in the US National Health and Nutrition Examination Survey, 2013-2014. Environment international.
2019;131:105057. doi: 10.1016/j.envint.2019.105057.

Haverinen E, Fernandez MF, Mustieles V, Tolonen H .Metabolic syndrome and endocrine disrupting chemicals: an

overview of exposure and health effects. International journal of environmental research and public health.
2021;18(24):13047. doi: 10.3390/ijerph182413047.

Kim JH, Park HY, Bae S, Lim Y-H, Hong Y-C. Diethylhexyl phthalates is associated with insulin resistance via
oxidative stress in the elderly: a panel study. PloS one. 2013;8(8):e71392. doi: 10.1371/journal.pone.0071392.

Kang J-H, Kondo F, Katayama Y. Human exposure to bisphenol A. Toxicology. 2006;226(2-3):79-89. doi:
10.1016/j.tox.2006.06.009.

Kang J-H, Asai D, Toita R. Bisphenol A (BPA) and cardiovascular or cardiometabolic diseases. Journal of
Xenobiotics. 2023;13(4):775-810. doi: 10.3390/jox13040049.

Debras C, Chazelas E, Sellem L, Porcher R, Druesne-Pecollo N, Esseddik Y, et al. Artificial sweeteners and risk of
cardiovascular diseases: results from the prospective NutriNet-Santé cohort. Bmj. 2022;378. doi: 10.1136/bmj-

2022-071204.

Singh K, Ahluwalia P. Effect of monosodium glutamate on lipid peroxidation and certain antioxidant enzymes in
cardiac tissue of alcoholic adult male mice. Journal of cardiovascular disease research. 2012;3(1):12-8. doi:
10.4103/0975-3583.91595.

Bruce A.White JRH, Lisa M. Mehlmann. Endocrine and reproductive physiology. 5" edition ed. United states of
America: Elsevier; 2019.

100.Kanbay M, Ozbek L, Guldan M, Abdel-Rahman SM, Narin AE, Ortiz A. Ultra-processed foods and cardio-kidney-

metabolic syndrome: a review of recent evidence. European Journal of Internal Medicine. 2025;136:4-18.

https://journal.bums.ac.ir Yo D o losd UV 093 ) dabinfyg " Sloz p5 (Sub sy Ol dlore


https://journal.bums.ac.ir/
http://www.tcpdf.org

