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The Impact of Ultra—Processed Food Consumption on Health

Ha Eun Ryu'?, Min-Young Nam', Yu-Jin Kwon'?
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Ultra—processed foods, falling under group 4 of the Nova classification system, are man—
ufactured from processed food ingredients such as oils, fats, sugars, starch, and protein
isolates, containing minimal to no whole food. They commonly incorporate flavorings,
colorings, emulsifiers, and various cosmetic additives to enhance their palatability. Ultra—
processed foods have become increasingly prevalent in contemporary society owing
to their convenience, affordability, extended shelf life, and enhanced taste and aroma
through additives. This surge in the consumption of ultra—processed foods has sparked
discussions regarding its adverse health effects. Numerous studies have highlighted that
an increased intake of ultra—processed foods elevates the risk of metabolic disorders,
such as cardiovascular diseases, obesity, and diabetes, along with an increased risk of
various cancers. Moreover, its association with an increased mortality risk underscores
the importance of recognizing that opting for these foods based solely on taste and con-
venience is risky. Thus, by recognizing dietary habits as modifiable factors that can pre-
vent health issues, maintaining a balanced diet with diverse nutrient intakes is crucial for
overall health. Therefore, raising awareness and understanding of ultra—processed food
consumption can significantly contribute to promoting healthy lifestyles.

Keywords: Processed foods, Dietary pattern, Health, Cardiometabolic risk factors

Received April 13, 2024
Revised June 9, 2024
Accepted June 16, 2024

Corresponding author

Yu-Jin Kwon

Department of Family Medicine,
Yongin Severance Hospital, 363
Dongbaekjukjeon-daero, Giheung-gu,
Yongin 16995, Korea

Tel: +82-31-5189-8777

E-mail: digda3@yuhs.ac

N OB = B
ZIFRAIZ(ultra-processed food, UPF)2 S| AE|0IM D12 & 1. 7134182 H9

St & & U= AE JtS gl & otLE, ZUISAESE2 AotH

M HelMdat MZ0| 0ot £F St &g A= F7HHE = E 20| FLMR(nutrient profiles) thl 715 Hk(degree of
BIBICL Ol213 Z71BAIBO| MUNYS M MANOR B7I51T 9 processing)0l T2 AZ 287+ £S2AX|T UCL* Monteiro®t 1
T2 Z71BARO| 43| 57 TSt igael ogism Baiso] QL o Hatd eiage % 718 HEe 20| W2t AES Y 71X 1
Ct°0l0f M2t 2 SM2 X71ZAIZO| Ko 2l ZRE AOtE D, X7t E9Z LI+0{ Nova £F(Nova classification)S MIQtECHE 1).
SAZO HHIH 70l D|X|= Y HE HAHUESE H4THEZ2M Group12 7tZEX| I7L} 242 JtZE MZ0|LE 7S EX|
24248t A5 0| Ch3H Q14174 O|SHS FTGHTAF Bt 012 AL N2 TE S0 U2 4 Qs REO2 NS0 MY, I}

Copyright © Society for Korean Obesity and Metabolism Studies, SOMS

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
camem Which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Ha Eun Ryu et al. Ultra-Processed Foods on Health

Al 2H 159 Fol2k oAl

S

1.NOVAAE 27

o
ar

OilAl

I

Hig
<r

14
H

KO <} g
30 <F [r

«

& gl0] =014 S20IM

l

B
D —_
S o =,
ok <1 RT
ar H0 X RUN
o
[o] i EmSeall
nr <d=r
T ol o
ﬁ.._mm:.._7|
~ RI <4 o H

T KRR F0 3T 70

22
N

=

b

NER=E

A 171, MK
CIP[SEIN

%Fs

Ct
E=4
=
=
o
=

5

=

A2
[ez]

<A1 EE WS D)9
«H2 47 29, &7

;

i
S=d XYHE, 2t

E

A, 0|

7|
gl

| A2]
3 A2 7128 BBl

=

_-IE
PSES
[=hy

g 24
, O

=
=

bk

PN
—

S ==

=28, 100% G0

t
» AL
A
=7

» Al

+ £X2) HofR| U 2|
£

- B4, 5,

]
- Ag0 2 EE
* AL
- JYsE, o4A
u IIXF ALH

<4 F & ol Ho

.2
X
N
=
X
=
.

nization of the United Nations, FAO)2+ TOIH|2|7t £ 71717 (Pan
American Health Organization, PAHO)2| 2 11MOIA FQF &

h

|
=
o

2t

o
2

[u]

to4

0

<51
g2 =017

=
L

tCt.
=
=

i

=0ICf.
Al
p

o
= T

T
EY-13

Z+O Al
[E—
=3

2

E
I
X x2| 45

P2l 2
M

(ALY

)
HE A, M

L=+t 7|

=
k=3

T

A
=,
=

o
[
=

=4
=
Ee.
CHEA M= 2
=
ot

}_

s

o

9]
=
=

=
[

—

013
Z2 47k T 24 718 AE(Group!)of| 42,

= 7|Ef LEOI Q2] Tz (Group2)

27|
HiZO0ILt. 0] 1

olc
tA7|0] 7|5

|.7|-O
|
Al
s
=
b

A
el

Jtel 250| &

=)
Ef
o

A

XZ|lg Y=
El
C}

H7tE Ee= E
AR EL.
U

M

=

a—

=

T

2. X212 =

Ho

HAL &712t =2

IH
il
[y
33

o
ar
oL
Hio

™, Siga
=/4& IHEHA0] 0|

listic) Nova 121},

F

[

[s)

)

==, A

1

2]
=

ZICt Group2e X2
o

k

=)
=

JtE S0 22

A2

E X

o= R 27
2 MR Group! 9] AZOIA R 7L QAL

2 & (ho-

f= defott] 4719] Hx

= 8

X

Al
A

%._
__o_”_

o

o

Ho

ol
N

=]
ujo

=3
d1

[N}
o

il
Kk

I=Xel
si@izo|

| 1ES F712 ZE0H0] WUEACL 71 H
A 0ICE?

X

tXI2F, Nova 287t

o

i
[ — )
7T

=
[
—

A7t

X

47}
|

S

o
e

ot

o
2 A0S

F

=~

3

(reductionist)
FAS, 84

1 QARCZ HFAS0| 71 E2f Ar83dt

[

Z

F

x
E0i| 2t O
PS
o

Al

=
MN—

HM=

5

Al
o

718 AEoz,
271BAE

2R5910

[

[

o

i %15

o

—

5

Ct. Group4

|OI
M

0

—

0] Tt Group3

M 271

MO 2 B7HK| 0|ALO] C}

—

=

=2 Nova 2FAA 2

=

of MZO0IL. tHEE2| 715 MS0l= Al 7HX|9|
ES

OfZIttt. 7t
2, 102 s=go|H

A
s

f

—

C
Of UCt®

old
=

9|

PS
~

—
=
=
[

ol
o=z

B
7t
(=]
3

ojn

il
iiof
LN
X0
__ou
1

[}
o

15

Archives of Obesity and Metabolism

Ct° Nova E8E QAAZHs7|7(Food and Agriculture Orga—



Archives of Obesity and Metabolism Vol. 3, No. 1, June 2024

5t=2019] Z[A7IEAIZ(minimally processed foods, MPF) &
ZEIBAE GFQ e ALY ABES TASH 701N ATt
FAE ZIFAE H HHFEZELRD2 242 61.28 (0.28),
20.27 (0.24) %kcal/QOIRUCL " He, ¢, 771 A5, &3, ¥
LHS IR, AEYAE ZTHGH S AAVIFAE YF 0 A
1 21 7ol R0t 3FA ARG0| U= A2E LIEHRCH
(Pinteraction < 0.001), Z7}BAIE HFZ AR #Z 21 70l
Rololgt YA AZHO] UACHP ercion < 0.001). Ol= EAZHES
AE HFY0| =245 AT HY KB NS B, 27t
= UHY0| US4+ AY¥H L XBIt MoteEs Soith £ o
Ma Aol SIS HEMO0| O G LIERATHP, ercion <
0.001)."° 12—19M|2| 0|= HAEHS AR o HFMME X7+S
AZCR A= HE27t 6% S/t Mottt HE@e ¢ ©=710.13
MM LOPRCHP < 0.001)= ZAWE 8L Framingham Off-

P N
spring StudyE 0|&%tH =7tsAE MEeE e (cardiovascular
disease, CVD) YME L AIUE At0]Q] HAZMS ZAFSH HFUIN

= CVD, A= UWAMREISHcoronary heart disease, CHD), ™A
sl HME I MATES MUYES TQ ZUZ 2QIo}

C.” CVDOlE 24 L HISY HASY ALY, MZZM, X|HE/H|
XEY HES0| ZeEAL CHDOl= =4 & HEY HASH AL
U} AT EMO[ UL MF| CVDOl= CHD, X[HA 3! H|X|H
M ojdd ¥ £ HES, Yt ofdd LA, HMNF, T|Ef
ot Ao YRS AKX Mo 2 Ho|) 3 Sy MEN(Y
2 O} HAGI0| HAL = QAL AAE TIECE TIENO| IR
Ct. ol S0IME Z7SAES F7F g5 ottt CVD, CHD,

A CVD YME 2 CVD AFUE9| &0| 22 7% [95% AMZ|
2k (confidence interval, Cl), 1.03 to 1.12], 9% (95% ClI, 1.04 to
15), 5% (95% ClI, 1.02 to 1.08), 9% (95% Cl, 1.02 to 1.16)

S7KRICHD HRCL” 01213t 2Tk 27HBASBS 80| MHH42

st S

S22 5ERI0l £33 FIMAO| HlsH dE¥aEe

ratio, HR)quntie 5vs. 1, 1.50; 95% Cl, 1.36 to 1.64] ¥ A&

(HRysie s ve 1+ 1.68; 95% CI, 1.50 to 1.87)C2 0I5t A% 9J3]

SQUR|BH HSHBEEHHR e 5.0 1. 0.94: 95% CI, 0.76 t0 1.17)

oI5t HAYS HOIK| UUCL” HH| My 2 MY
Ht.

o
aT = Oo=2
FE0] oM = BN 8-

10 rlo rlor

A

tS(nonlinear dose-response)

& QEI%QEH(aII Proniineariy < 0.05), O [ FX| el gtaet A
YEQ 42 R7ISAIE ofF 2.43| NS, HES MUES B2

o=
33| B 0l4kel M7t A&l YAXIQ HOR LIEHITE
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J2|10 519 I8 24 210MeE ZVEAEC= QI A /1™ 5
717t SEOH AE0M R2ASHA EUTHal Pneion < 0.05)."° &
2 0172 (AOR F FO U HMEN FSE UK Biobank
£ 0|8% EOE A 0ME ZIBAE 93
’é‘ﬁ;&f(HR =1.17, 95% CI, 1.09 to 1.26), ASHAEIRISHHR =
16, 95% Cl, 1.07 to 1.25), H¥&&SHHR = 1.30, 95% ClI,
1.13 t0 1.50) ¥ ZE 20l 28t AFU(HR = 1.
to 1.36) 2I0| FOIK[= W22 LIEFACE ™
F 2 HE2MS Sot HAX ZS0EO| Tist umbrella reviewol|
3| £t HIBE(0 g/Y)F algdet Aol oist
A YS(relative risk, RR)0| 1.05 (95% Cl, 1.01 to 1.08), &I&
RIS} graio] AT Q130] 1.04 (95% Cl, 1.02 to 1.06)FCt* T1&k

X ASE QIJEZ J|HIOR HEFRMS Aolisio] YUt A0Io| Alsint

on
°
52
njo
4
i
>
o
H

= 0

AMZ(cardiovascular event) 2 2= 21010]| 9|5t AFY &1t £ 712
AR MZ|O] 22F-HE2 AN (dose-response association)g ¢
Z L

710 T22 £7KBAE HFO| TH 2 WL T4

= o1& JT T o1 o x%
0| st S8 1 FHX|(pooled effect size)= MEE A A
(RR =1.35,95% Cl, 1.18 to 1.54) & 2= Q10| 2|5t AUE(RR

=1.21, 95% ClI, 1.15 to 1.27)2 R2/5t AHES BHFU=H, 0]
=]

£ S7IBAE HAVHS7IetRl WA 29 % 2 Ho| ot

2 4% (RR = 1.04, 95% Cl, 1.02 to
fUE2 2% (RR = 1.02, 95% ClI, 1.01

JIEAIE SRIF0| ST et Jeat Ak

E[E=IN
o {22 1 o4& FAMl(linear upward trend) (Pogninears, = 0.095)
£ grget v, D= |0 QIEt AFYES HIMY 4% FAMl(nonlin-

ear upward trend) (Ppoineary = 0.039)2 HHHSHCE. ™
oF 1102HHE [HAlOZ &

4 AROf CHEt HIEF 2AE Soll Z7ISAIE SR AEd A 9
(e Hol0f ot MUE S HEE, d2EM, HES, Latg X
LESUHMS, HLSY £2F2)0| S8 HAHS E7iet 77t
QUL ojof m2H, dY HIF HIS0| M2 ZI7HSAE M2 10%
S7ts A A 9] 1.9% B2 220] JASH(RR = 1.019;
95% Cl, 1.007 to 1.031; P = 0.002), ¥ HHFS FIIE 4
F mopct AEe A =01 2.2% 37HRR = 1.022; 95% Cl,

1.013 to 1.031; P < 0.001), ¥ 0j4X] H|E0| = 10% &7}
= 1.6% a2 A 1@ B7ISIUCHRR = 1.016; 95% Cl, 1.002
to 1.030; P = 0.022)."® 5t 27

T, ZIEAE G| 7Y &2 AE2Ie(70.8 per 10,000
person-years; 95% Cl, 65.1 to 77.1)= 718 22 AF2Q|4:(59.3
O)EC ZySH

|'0II

I'_E

7b =X BES) [IRR M o

==

per 10,000 person-years; 95% Cl, 54.1 to 65
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Zlst 2MZ0] 19% O =UTHHR: 1.19; 95% ClI, 1.05 to 1.35)."
oM, Z7tSAIE GFZ0| 7P &2 AREfle2 X2 8.4 ¢/,
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SH(cardio—cerebrovascular diseases) /& At0|2|
FAHAZC HE 2 HEF 2MA1ADL ZIIEAES HO
S5 HF0 AL O] HFIGHA| 4= A0l HIgH Ak
2 U Jtsd0| B7foh= RU0jgH 0] /U= HeZ Lt
(RR: 1.08, 95% Cl, 1.01 to 1.16, I> = 89%; P < 0.01)."®
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AR Q1519 HE HE=0IM Z27ISAE dFEn 2=
of ME 7t9] tds gfelet A70M =I18AE o
HLX] GFFHO0[ 10% S7+e Wotct 2101 ofer A 2
0] 15% S7tot= Aoz HEZUCHHR 1.15; (95 % CI, 1.03 to

= 1n
;

1.27); P =0.012)."° 20|, Z7IZAZS F|A 712 AIZOZ [}
ot 22 MY 28 AL folnjst 20| JURACL™ 0= 7HSHX|
A2 AE = A 718 AES 7B = of AlHE Feolor &
Hedg LTS} Z7/ISAE IRt oI ALY {1 AL0|f ¢t
g8 Hotok= & A0l tiet MAXMR 2 0E 3 8H-ES O
EfEd A+ ZM0IME LY Z=22] R0 thet =7tSAIE 43
0| 10% &7t motCt 2= Q10 25t Al 2{240] 156% =O0tX|
= A9 2 LEIHCHR =H|(odds ratio, OR) = 1.15; 95% Cl, 1.09
to 1.21; 1> = 0.0%; P < 0.001].° ELIZ HEFREA HA0M=E &
183,49132| &VIAIZE 3—5E0M 194 SOt =& gtzfet s 3
SE A9 42, 59 AN VY =2 ZVISAE gFle B

IT
U0 23t A 213! BVt 20| U= AR

U R 1.25, 95% Cl 1.14
to 1.37; P < 0.00001)22 LIEFACE? 187t X Tat 7|72t

OF XIZal QTN Z27IBAE MRS
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0] 71y &2 32

AYE0] THalf Z=ARRH H1A0IA 271EA S S5
=(<6.7%)0ll &3t E7IR0 Hlal 7+ =2 3E/+012.7%)0 &

B E7IXHE R HOI SfE Y FIEOI 40% & ESLCHHA 1.40,
95% CI, 1.04 to 1.90).% Ol= @ &% 22t 7|2+ S0t XIZH 2!
TOIN £ EIHBAE ¢ $I7f DE I O3t AIYE B7H0t B
0| QUSS AIABITE? of 5708240] JHRIo2 TAE 40719] Ft
X ISE 70| st MANLl SN U HEHRA § AT 2

off m=3 Y0 M2 Z2< S M, =7F3AERR = 1.29,
95% Cl, 1.17 to 1.42), 8E&II22(RR = 1.11, 95% CI, 1.04 to
1.18), ABAOISR(RR = 1.14, 95% Cl, 1.05 t0 1.22), 712L/5
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2 HEMRAS EoF XMAX 2 DR st umbrella reviewo|
MEH ZI7EAME 18] F7H MISH(E0 g/Y) G ZE QU0 25k Afe
O| =5t MTH Y& (summary relative risk, SRR)2 1.02%ACHI5%
Cl, 1.01 to 1.03)." 571 ChE0| HZF5H= 35—704 Al0|2 A&z &
FEHH0| ghi= 138,706 F7IAE Q2 of ATUAM Z7HSA
0| 0| R ATH(03] M thH| 23] 014 MBS/ AL 2
S(HR: 1.28; 95% Cl, 1.15 to 1.42; P-trend < 0.001), M&2t At
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0] Q= O LIEfSICE> 4
o A 671102 te2 4 =
HItet SHAT0| =M, ZIFZAZO] 7HY 22 HHEHO1, UPF
<4.7%)dh= B2 =2 8304, 211.3% of total food)2 2
£ #QI(HR: 1.38; 95% CI, 1.00 to 1.91) & M AMUE(HR:
1.65; 95% Cl, 1.07 to 2.56)9| /30| FUCE™ EFt ZITHBAE 4
FF 1% 372t 2= E0 F A MUEQ M 8-S
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Cancer Screening Trial), UK Biobank, and NHANES (National
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4. WAz 2 |2

HNAXMC=Z MAIS ! H|Pte| 71F2 CHISHA MEs 1 . H
MAE 7|7 (World Health Organization, WHO)= 22 (kg)S
719 HE(m’)CR2 Lt 32l MEZEX|4(body mass index, BMI)
Z 7|HtoZ 510] 25 kg/m? 042 MAIZ, 30 kg/m? O|A4S H|TZtO
2 HOI5ta UCL”? SIX|TH 0] 2RE IHHOZ AMEdt7| It A
oz GF QI HHUAMS ME2 022 HO| ATt 55| 0FA01R1C]
A2 WHO EF0A ﬂfils ol 71EFQI 25 kg/m? 0|2t A0 =
S0 28O RYEEO| =11, SYTH BMIOIIA BiQI0|Lt R&
Q1 QI HIX|H|E0| Of &2 S40| &% f QICt> 12|5H04
MAEZA7| 7 OFA|OFEHBAX|H A= 23 kg/m? OIAE THAIE, 25
kg/m’ 0|4 H|Zte| Ho|2 0|85t QICH™ E5 BMI= ZHHGHA]
ot 7|, SFACHE 018%t Ha XHO|E2 5i2|E2, MXIYE S O
E XIHE &M 12510 XS HI2HS THSE | Bt
HIZIE M MAXCE B7toh= 28 2HZ, 22 Z/IBAE
o 37t 1 oIeZ XZE 1 QICH 14749 H(TSE A
7, ZeH 5 137001 et MAXl 2 0E U HiEFEA Zut =
71BAE &32F M= (pooled effect size: 1.02; 95% Cl, 1.01
to 1.03, P < 0.001) ¥ H|ZKpooled effect size: 1.26; 95% Cl,
1.13 to 1.41, P < 0.001)A0[0ff R2]0]gt A0 U= HOZ &
QIZIRUCH™ 127H2] HTHO7HQ| TH AL 3742 TSE A7)0 A
HOIHE F&o AN S UE L HEFEASH A0l ZI7t54A
& MZ|= H|ZHOR = 1.55; 95% ClI, 1.36 to 1.77; I* = 55%), 24X
Z(0OR = 1.36; 95% Cl, 1.14 t0 1.63; I = 73%) ¥ =25 H|2H(OR
=1.41;95% Cl, 1.18 to 1.68; I = 62%) /& 7t} &E0| Q=
ZOZ LIEHHCE™ St YU ZZ 2| {FZ0IM Z7HBAIE HFZ0|
10% Z7+F2 WOtC BEAIS, HITH S2 HITEe] I=40] 282F 7%, 6%,
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gt M2R2 ME A G2t =72 AF LEEH H4~(Food Compass

Score, FCS)E AIESI S1Etde HIISIRICE FCSE B HIZ, H
Ef2I, DIHE, AE 88, AVIE, 7138, E8 AE, 43 3 HuE,
AlE otst 22 & 99 1 & FH0IM bAVIR| £82 Hot, 4
FHO| F+E SIS0 MEED, 0] e 1-(HY 7LSHK| 22)
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30% (OR =1.30, Cl, 1.17 to 1.45), E2&d IXES2 21% (OR =
1.21, 95% Cl, 1.05 to 1.39) & 38% (OR = 1.38, 95% Cl, 1.18
to 1.62), F2 1U-X|=HEH(high—density lipoprotein, HDL-C)2
12% (OR = 1.12, 95% Cl, 1.00 to 1.24) 2 18% (OR = 1.18, 95%
Cl, 1.05 to 1.32) O =2 Z{0= LIEIICE™ L2 SHANAME £}
AES St OIUX| HFF0| Z4I(UPF, % energy: 31.4 + 8)0]
o 152 X/t eH22I==0il(7.60 + 3.6) &3t 1S0il Hish 15
X9=HS(0R, 2.66; 95% Cl, 1.20 to 5.90; P-trend, 0.011) =
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95% Cl, 1.30 to 1.79, FBS: OR = 1.30; 95% ClI, 1.10 to 1.54,
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Cl, 0.87 to 1.59; P-trend = 0. 009) +l2Z+st ZHE=(HR: 1.50;
95% Cl, 1.19 to 1.90; P-trend < 0.001) YI&0| B7I5t= %S
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