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Korean adults of Correlation between Sociodemographic factors and health
behavior factors affectingconsumption of ultra-processed foods and the quality
of diet: Based on the sixth to seventh (2013-2018) National Health and Nutrition Survey
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Abstract

This study aimed to investigate correlations between socio-demographic and health behavioral factors affecting
consumption of ultra-processed foods and quality of diet in Korean adults. Data from 17,924 adults aged 19 years
or older were obtained during the sixth and seventh (2013-2018) period of the Korean National Health and Nutrition
Examination Survey and employed in the present study. Foods consumed by subjects were investigated using the 24-hour
recall method and classified from NOVA 1 to NOVA 4 according to the processing stage. For statistical analysis,
multiple regression analysis and general linear analysis were performed. Age(P<0.001), marital status(P=0.005), smoking
status (P<0.001), and education level(P<0.001) showed significant correlations with the consumption of ultra-processed
food (NOVA 4). In addition, factors such as sex, residence, age, obesity status, educational level, income level, marital
status, alcohol status, and smoking status showed differences in the quality of diet according to the consumption of
ultra-processed foods. Therefore, it is necessary to reorganize processed food guidelines so that a balanced diet can
be achieved by selecting the right food and reducing the intake of processed food according to individual socio-demographic
factors and health behavior factors.

Keywords: Sociodemographic factors, Korean healthy eating index, Ultra-processed foods, Nutritional evaluation,
Korea national health and nutrition survey

* Corresponding author: Sohn, Cheongmin
Tel: +82-63-850-6656, Fax: +82-63-850-6666
E-mail: ccha@wku.ac.kr
© 2022, Korean Association of Human Ecology. All rights reserved.

- 547 -


https://crossmark.crossref.org/dialog/?doi=10.5934/kjhe.2022.31.4.547&domain=http://kjhe.or.kr/&uri_scheme=http:&cm_version=v1.5

2 st slnlstS|X| HM|I31E 45 2022

RPEY

A ARslollA AF e 7R7HQ1e] o] 2
AR 219, 7BA, w3t 2 Ao w2 vet
JoHEEEERA AT, 2007). Aol 71 Feol
w2} 2ol xfolE Hola JItHA7IH, §1&7, 2016;
Zn|7g, 2018; Basiotis et al., 1995; Daniels & Glorieux.,
2015). @Al Seie AA 4 W, oie) AR
% ) 9 191 1) 37 5 ASAAE ool s
2 R B FRe) FBAE olfe] FlE Ao
2 Uehar QIek(-97, skelist, 2019; HAEER £, 2008;
sAgl 3a-A, 2012; Baker & Friel., 2016; Hallam et
al., 2014; Jung., 2011).

7HEAEE B B 713, A B Aol 55 4
3 AEs 7H e e Ho AgjsiA AES AHE 7
i A o] It Clemens et al., 2012; Laudan., 2001).
e g AFellA 7HE AErt w2 AES s
AAT B, 2rke] A2 dolx|ar thekst Atel| =&
2 JlsAo] =& Ao® Huslal Utk(Adair et al.,
2012; Biessy et al., 2009; Cannon et al., 2010; Hao
et al, 2011). 7}&2%-2 34 oA, 2% 54 2 &
Aol whe} BFale] 2A431=1], Monteiro®] NOVA 7}
FAF) BRAAE Agte] B Aol Hol B8
1 A7, sklsh, 2019; Mendez et al., 2015).
ol 71 AlES B4l w2t NOVA 1 - w7t = F
4 7F321E(Unprocessed/minimally processed foods),
NOVA 2 - 715 2@)Al&(Processed culinary ingredients),
NOVA 3 - 7}-&213(Processed foods), NOVA 4 - %7}
F21Z(Ultra-processed foods) 47M1A=2 E-F3k ot
(Cannon et al., 2018; Cannon et al., 2019). NOVA 4+
Ao R Alxd AFoR viE A3 7hse FHe 4
3#o]H(Cha et al., 2021), 2JA} g2 FHAsH A&
& %l A Ao, SR, AR, Wt 2L Aol
NOVA 4¢] £%HHa et al., 2021).

TUlellA 7HeAE AP An7t SiEEs 7k
FOR QI 1, A% el 9 Aghto] o] g
#Aalo] &Aoo g =r)slal QK Calixto et al., 2021).
T3, 7hEAEe] A HR sty YER, AW 59
AF o] 78l Jg EAE dor|A =W, 28 <
sto] ko] Aol JFE v F AvHCHEE], 714,
2009; Livingstone et al., 2022). 7}&213%2] 49 7§21
o] Qg w2l o3 AAEE Qo] ABE TEAE

o YEFE VA= AAke] H3 A gl disf &
o}, AA7EA ool 7he2lE ARl <l
Q1 g A gl A At wEw
9 5] a<lo] kel et deo]
Aog HIEI Q) O m(Batis et al.,, 2018; Calixto
., 2021; Livingstone et al., 2022), 7}&2]3%2] X
FE Wol| 5 2Ake] Ho] SolAl= Zlo® Halxil
ITHLivingstone et al., 2022). 7}3-21%F dFHE thedst
Q2o FaFe vk = Qlou g JFAE 3ol JEFS
n|xj= AARe] A ARS]QIFEA 9l 9 AFaE) 8%l
o tigh i wA4E Bl AHe 7 AE A el
=gkelo] aF-Eh
olo] E AFdME FUAZISYRA AZRE &85}
of Sefe} 4ol ke 2 FBAE B
B Ake) Aok SR P 29l @ A Rele
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[e]

AF Al 6, 771(2013-2018') 4] A7E F-g3le] 24
ahodct. Fhofgh ti A= F 47,217 Holddtk o] F 19
Al o]l A9l 37,423 S U= EFgler, diidAt
Z W] A2x] e 2Hn=8,484), 4 F Aol
500 keal ]9t 5,000 keal o]’ 433k ZHn=514), High-
sensitivity C-reactive protein(hs-CRP)7} 10 mg/L ©]
el ZHn=10,501)2 A|eJalar 7o F=5+= 17,924
Al 7,551 H, o7} 10,373 B)S HE AFURE
Askeet. B Ao AT myw A A
(29 113 2k

2. 7|__T'_AI

=
ol LD

HH
Hr

B AToMe I IGRAIA AFEL s
ZHQIE 24A1%F 3P A5E o]&ste] AFtell Frofgt
A AFE 21% 5,394 2 Monteiro 5o Agksk
NOVA 2% 7752 o83t NOVA 1 - m7ks
T= F4A 7R (Unprocessed/minimally processed
foods), NOVA 2 - 7}¥% 2e|AE(Processed culinary
ingredients), NOVA 3 - 7}-&2]&(Processed foods),

o
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8 Molo] ZTIBAIE A5l YBS olxle Alzlol sty Qo1 9 ZAzuske) Q0Izt AlAQ| ZTlo| AT 5 67| 01320ty FizizETNE Hioz 3
0132018 SUAZA LT AL
42} 47,2179
A= < 194
e
(N=3,794)
N=37,423
NOVA 2 4% BMIL 1552
EEEE— 2557 223
(N=0,404)
N=28,939
l TIAGHZ 500 kealiday Ol3tet
5,000 kealiday O]4F A2]
(N=514)
N=28,425
14» hs-CRP > 10 mg/L
(M=10501)
N=17924

(03 1 SR E

NOVA 4 - x7}Fg2]&(Ultra-processed foods)o =2 &

Fahek

HYBNAFE F 147] FEoE Holglor, 24
4 99, A 99, 24 99 M FHoZ e
o4 Qlet. A ool ol AP, FT A, &
el A2, A AR, F Ak A, R, Fol
F2 AN Ak A, W] A - BT - TR A,

i FARE AFE TEE ok BAl Pl
‘AR U] AFEE, ‘UEF 43, ‘B =
EF duUAAA B, ¥4 Jddle werskE oy
A A, A dyA A3, colvA H A
A2 FAaEe] ek 7F FEEZ 5~10 o2 FHolle
H, & A5E 100 oz FeHSA 2|, 2015).
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2JH oS o] gste] UFIARH S AAskt &
A AFdiv] Zrbe2Fe] AFEed we A4g
WS S doluy] slste] nAWSE Y, <
g, AAFA, 2L o, &5, ASTE §A o,
% R, AABE GRE olgsislth mE B
SPSS 26.0 (IBM, Armonk, New York, USA) 2271

)
A ol8BoH, FelFEe 5% Sl el

1. ekt

0o

gPdzke] dubrlel Al <i >3 2ok 9 42.1%,
oA 57.9%= JERdoH, Awe <19-29 A’ 11.3%, 30-
49 AP 33.7%, ‘50-64 A’ 28.9%, ‘65 Al oPF 26.0%=

(E 1) e
w2 n Distribution % | ~° cnergy intake from SE P-value
ultra-processed foods
k!
zh 7,551 42.1 25.93 0.29 <0.001
o2} 10,373 57.9 22.70 0.22
AFA
= 14,578 81.3 24.80 0.21 <0.001
4 346 18.7 21.25 0.52
ABAD
19-29 2,030 113 37.74 0.42 <0.001
30-49 6,044 33.7 27.39 0.27
50-64 5,181 28.9 19.40 0.23
65 A o4 4,669 26.0 13.99 0.23
H)qk e
AT 2 A 7,481 41.7 25.18 0.28 <0.001
A= 4,169 23.3 23.48 0.38
H| 7k 6,474 35.0 23.51 0.34
AE o
71E 12,610 70.4 22.19 0.23 <0.001
0] &/0)&/AE 5,314 29.6 28.51 0.34
2EFT
3} 3,378 18.8 19.93 0.45 <0.001
=3} 4,401 24.6 24.38 0.45
Z2 4,907 27.4 25.20 0.31
s 5,238 29.2 25.43 0.29
nEFE
2Z o3} 3,845 21.5 14.65 0.25 <0.001
== 1,852 10.3 18.30 0.45
= 5,742 32.0 26.64 0.28
= o) 6,485 36.2 26.90 0.31
=T A%
o 2,045 11.4 24.98 0.41 <0.001
SABK<} 15,817 88.2 17.01 0.22
A o7
o 2,918 16.3 29.68 0.39 <0.001
oy 3,872 21.6 22.97 0.45
FALAH o
ol 7,883 44.0 25.39 0.30 <0.001
ol 9,991 55.7 25.32 0.26

Mean + SE (standard error). N(%)



8= 4019 ZKSAIE A7 B2 IR ARIITEY Qo 3 2iade) 20int AlAle] Hnjo] Y : xl e-m| poisany FozizeiuTils tigoz 5

e oH, 27k AFe obdET H/del(P<0.001), 2. & X MFchH] ZVSAES| MHFHIET Al
Aol ders ATl =/ YeEsth(P<0.001). elTrely Q0| I AZ™E] 2¢0lnto| 2y

Ao e F V& 70.4%, W&/l S ¢ &
29.6%2 UEREO™, AEFF0] BF 18.8%, A 29.2%,
WEFFL FZ 10.3%, ‘HE o 36.2%= VR
o} 712 He} W&/ o] E/AMES g AP A w|(P<0.001),
SFE(P<0.001), 25FF(P<0.001)0] H& wf =7}
2% 437 =4 JeRdTh

gl % OHLVI AR 2/4AF ] A&
3} Als)eleld gl 2 A7 Qolwte] o
& 918 ThESARAE AR A < 2>9} 2
A PHAE] 271 AEe] A AEeTt Alslel ek
a0l g 279 g2l ghel vjAE gL Sl

El

ol

(E 2) & x| MFcHe] =7I13AEQ MFuIEnt AlRlgl7etd Q01 A ZAZ#Ee] 2olnto| iy
e % energy intake from ultra-processed foods
T Adjusted £ ‘ standardization error ‘ Wald F ‘ P-value
k!
TaH Reference - - -
o]z} 1.05 0.75 1.98 0.161
7FA
= Reference - - -
-4 -1.12 0.60 3.51 0.062
bk Gl))
19-29 Reference - - -
30-49 -3.36 0.95 12.50 <0.001
50-64 -9.91 1.00 98.77 <0.001
65 Al o] -14.85 1.02 211.57 <0.001
H| 9k )
AAZF 2 A Reference - - _
A = 0.88 0.63 1.96 0.163
Hl gt 0.07 0.55 0.02 0.898
4z Ay
71& Reference - - -
v &/o)| & /A1 1.90 0.68 7.93 0.005
EETE
f Reference - - -
=3} 0.15 0.95 0.03 0.875
=4 -0.29 0.83 0.12 0.729
H -0.20 0.91 0.05 0.827
R
2= o5} Reference - - -
== 0.47 0.87 2.84 0.093
1 2.65 0.77 11.76 <0.001
= o]Ah 1.99 0.75 7.09 <0.001
% oY
a Reference - - -
oly e -1.57 1.14 1.91 0.168
ESICE
o Reference - - -
oly Q. -3.86 0.49 62.52 <0.001
TR o
a Reference - - -
ol e 0.97 0.58 2.79 0.096

Tests of association were from age, residence, obesity status, marital status, household income, education level,
alcohol status, smoking status, and aerobic activity
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d AAREAS Ea) FAHC FoIF W e
WA, ATA, S, HlY o, AE o, MESE,
AESE, FA OB, &F ofF, HARUA o E By
WrE ALk olol we) tEsFEAS ANG 2
3} % oux g 2EAEe] AAes A,

i

A% A%, A o, ASFEH fFofg dEES e
o], o] WE5(P<0.001), ml&/o]&/ApEg =
(P=0.005), F1= 3= 2HP<0.001), w&F<Eo] AL

2 (P<0.001)N % oA AT 2FEAEe] A
Aulgol v Bgrol e Ao vehdeh

3. NsloITa 20l U AZde| 20lnt 5 oluxl
M| ZI1BABS MAHISH R AME

YR

ALBjQlTEr @9l B AR E Q203 F oux] A
Hdiv] 27k A3l uhe AASHIATE
e AR <3 3> Aok F oluR] FFHUN] 2ot
23] AANET o, A5 o, 4 9%, aSsE
oA frefet AEAS YERITE ol ZF 8]le] AR
B3 27FEAE A3 e AEEIATE &
Av, A, A& oF 5 7} 22l 2/1EAE AF
o] Ao I ‘TI'Ho} dF ko] B 1F T30
Al 27 Aol At 7P B o= et
A=l F oUA A Z7tE2Ee] dF8Edl ut
2 ARG A 19-29 APe] A e dF
el vlsl T3 ellx] 2ABLH7EAGe] HAert 7R W
AoZ JERJTHTI : 51.0 + 1.7 &, T2 : 48.9 + 1.7 7,
T3 : 42.4 = 1.4 A, P>0.001). & oJFolxfE= 71& 0
A m|E/o| /AP ] H3l| AL A5t w2 Ao
2 UERJTHTL : 614 £ 0.6 &, T2 : 61.3 + 0.6 F, T3
: 56.4 + 0.6 A, P>0.001).

12z 4

o o

v, 2%

B Aol I gezAL Al 6, 771952013~
2018)f FoIgt 19 Al o3l Aele tido= ARSI
2 991 o83t F ouA FHdH| 271E2Ee]
AFRlES %, 28 A%, 94 oF, ASFE 5l
o] & Ao yepit) w3k 7k a9le] AlRaE
W 2ate] A Hrisly] S8 A AR E A

A7, A%, EFE, AT oF 2§ oF 59 89l
oA 2712 ARl I 2Ake] Al Zfo|E Hol
= AoZ Yepth

E AFAE= Monteiro 5©] AR NOVA E5A)
AE Egste] B3t A F ollulA] tiv] 271E2% A
Fulee JdEEE FESIGS W 19-29 A7} 37.74%,
30-49 A7} 27.39%, 50-64 A7} 19.40%, 65 A o))
13.99%= Jeht dAge] g5 2rbe2Fe] A7t
=2 Zlo g Yelth ol vlael 49l 20-64 AlE o
7492 NOVA AAR /e Aol e F olluA] A
HAdin) Z7FEAEe] AFHHS 52t d#e 243
AY 27FAE AFEEe] 7P @2 1EYeAe
43.3 A= Jepgo), 27F2E ARl 7MY 2
589 oIM= 39.8 A2 YERKChang et al., 2018)
Aol FARE 2E et & 4 Qlck

B Ao mEgFl uet F oluA] HFE vl =
7VEAE AR vES BA% A, 2E olsk 14.65%,
‘F2 18.30%, ‘11 26.64%, ‘HE oF 26.90% <
2 Uelth o= ZF dnitt tha Zols B, o
o ATrelr] aEEe] s 2TFSAE A7 =2
Ao 2 e K Livingstone et al., 2022), Xk A9l
< WdeE g Fehx -9} 2007-2012 NHANES
255 &85t #4338 F T BT, 7P B gk
Hlg] gsta, ‘st Zellr 27FAE A7
=2 Zo 2 YEhKBaraldi et al., 2018; Calixto et al.,
2021) & A7 frAke A Bt

B ApoME A, wSpe Qo= TRt ARSIl
32 @9l AFYEEE 29l Fo| ZukeAlE A3t
HAS BN A9, 4T |, a85FE ol TS
2 Aog yepdth 2E A A9 F ouA A
% o] 27FAE AFHRS 718 22.19%, W&/
E/APE 28.51%% UERHT o= AR A AT Hl
< 9l Hlo]|Fo}y AnFPEHIE A8 AFelA] 7]E <]
TVEAE A e Aow yehgton(Hed, FA
%, 2018), 71+ 39 ol wEt AF 545 4

=]

e

Al vepsk ot tifEe] e AA AFehs Aes
Bl vk, Bl Zheld s A=, vlods, AAR,
Tol, AL T AF W= =7 vehd A fARE
545 Belval & 5 AU, A=), 2019). A
HHow dEfE T 7 74 B 7H Fele

2
A} FH ElG SO B8] AolE HEF 9l

o o o
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3 H0lo] IZME M 988 oitls AIOAE 20l 9 e Q0ln ANl Tl MBY : memi ooy Fedsusis e 7

(E 3) Afzlel7ety Qol 3 Z#e] 200t & ofluX] MF|cHe| =J1SAF2 dF(HI20 WE MU

Ehs | Tl \ T2 \ T3 | P-value
ek}
zh 60.6 0.6 58.9 0.5 54.5 0.6 <0.001
A=} 60.9 1.3 62.1 1.2 55.6 13 <0.001
AFA
5 60.7 0.7 593 0.7 54.4 0.7 <0.001
il 60.3 1.1 60.3 1.2 57.3 1.0 <0.001
kG
19-29 51.0 1.7 48.9 1.7 42.4 1.4 <0.001
30-49 57.7 1.2 54.4 1.3 49.9 13 <0.001
50-64 66.8 0.9 66.3 0.9 62.0 1.0 <0.001
65 A o3 66.1 1.0 67.7 0.9 65.0 0.9 <0.001
u|qk e
AT 2 A 60.5 1.1 59.1 1.0 54.2 1.1 <0.001
RS 58.6 0.9 57.9 0.9 52.7 1.0 <0.001
H] vt 62.5 0.9 61.4 0.9 57.2 0.9 <0.001
AE oy
71E 61.4 0.6 61.3 0.6 56.4 0.6 <0.001
u) &0 & /A1 62.2 1.0 58.9 1.0 54.0 1.0 <0.001
EEFE
3} 57.2 0.9 59.1 1.0 54.3 0.9 <0.001
B 62.3 1.2 61.6 1.2 57.3 1.1 <0.001
=4 63.2 1.0 61.9 1.1 57.6 1.1 <0.001
2 60.3 1.4 57.4 1.4 52.6 1.4 <0.001
AFFE
2= o]} 54.3 1.6 53.5 1.5 52.9 1.5 0.136
= 60.9 1.6 62.7 1.5 56.6 1.5 <0.001
Nk 63.2 1.0 61.4 1.1 56.5 1.0 <0.001
= oA 63.6 1.1 60.2 1.1 56.4 1.2 <0.001
=5 9%
o 61.3 0.5 59.8 0.5 55.3 0.5 <0.001
D 60.1 1.9 61.9 1.4 54.9 1.6 <0.001
o o
o 9.3 0.8 26.2 0.8 52.3 0.9 <0.001
ol 6.5 0.4 18.5 0.4 42.4 0.6 <0.001
AR o
o 60.7 0.9 59.6 0.8 54.5 0.8 <0.001
ol 60.5 0.7 59.6 0.7 55.0 0.8 <0.001

Mean + SE (standard error)

T : Tertile. The intake levels of Ultra-processed foods were determined in to tertile according to the distributions of the control group (Sex:
Man T1 : < 1197, T2 : 11.98-28.77, T3 : = 28.77 % of energy. Woman Tl : < 9.63, T2 : 9.63-24.35, T3 : > 34.37 % of energy.)
(Residence: Dongeup T1 : < 11.25, T2 : 11.25-2748, T3 : > 27.49 % of energy. Myeon T1 : < 7.98, T2 : 7.98-21.99, T3 : > 22.04 % of
energy) (Age(year): 19-29 T1 : < 2235, T2 : 22.36-42.60, T3 : > 42.65 % of energy. 3049 T1 : < 1598, T2 : 15.98-32.57, T3 : > 32.57
% of energy. 50-64: T1 : < 8.84, T2 : 8.84-22.31, T3 : > 22.31 % of energy. 65 years or older : < 5.57, T2 : 5.57-1523., T3 : > 1524 %
of energy.) (Obesity Status: Underweight and normal T1 : < 11.27, T2 : 11.27-27.41, T3 : > 27.41 % of energy, Overweight T1 : < 10.30, T2
: 10.30-25.03, T3 : > 25.04 % of energy. Obesity T1 : < 9.77, T2 : 9.78-26.11, T3 : = 26.11 % of energy) (Marital Status: Married T1 : <
10.10, T2 : 10.10-24.79, T3 : = 24.80 % of energy. single/divorced/widowed T1 : < 11.87, T2 : 11.87-30.79, T3 : = 30.85 % of energy.)
(Household income: Lowest T1 : < 6.68, T2 : 6.68-18.51, T3 : = 18.52 % of energy. Lower middle Tl : < 9.72, T2 : 9.72-26.17, T3 : >
2620 % of energy. Upper middle T1 : < 12.42, T2 : 12.43-29.01, T3 : > 29.02 % of energy. Highest T1 : < 12.85, T2 : 12.85-28.65, T3 :
> 28.66 % of energy.) (Education level: < Elementary School TI : < 542, T2 : 5.42-15.06, T3 : = 15.07 % of energy. Middle School T1 :
<716, T2 : 7.17-19.27, T3 : = 19.28 % of energy. High School TI : < 12.83, T2 : 12.83-29.72, T3 : = 29.72 % of energy. =>University
Tl : < 1511, T2 : 15.11-31.55, T3 : = 31.56 % of energy.) (Alcohol consumption: Yes T1 : < 11.39, T2 : 11.39-27.67, T3 : = 27.68 % of
energy. No Tl : < 6.07, T2 : 6.08-16.92, T3 : = 16.92 % of energy.) (Smoking: Yes Tl : < 15.86, T2 : 15.89-34.71, T3 : = 34.75 % of
energy. No T1 : < 1035, T2 : 10.37-25.37, T3 : > 25.39 % of energy.) (Aerobic activity: Yes T1 : < 11.86, T2 : 11.86-28.22, T3 : > 28.22
% of energy. No T1 : < 1035, T2 : 10.37-25.37, T3 : = 2539 % of energy.) Tests of association were from Tests of association were from
sex, age, residence, obesity status, marital status, household income, education level, alcohol status, smoking status, and aerobic activity
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o] 7keAlFE AFE A3l Ta% aaet & 5 3t
oj2fdt AREA Wal ofv] UERfal glove, AFAE
2] g AE FE)7) ffs B Ao At 59
M= AE E= 7 FHE aEsior & Aol

R e A e R e L I s A D e
T odluA A3 27hedE AFAHEel nhe A
BF AE BAT A A, 2STE 5 4 a9l
Z7Fs A AFE B gl AgRriAsee A
TF7F Sk Zlom yeiyth 39 ¢ 27 AE A
Fol A2 AFEG 27bEAE A3V B2 2EelA
PG A F At v o Yeith 1 5 4
ol SherE AR A7) v Ao R e
o] AFtellx] AR} s 20-30th Al A
2 2rfd, 22| 58 5 HdR olfE T, e
25, oA olE= B A Nnrt w2 Zlow Huska
A=, Alef<s, 20005 8%, A%, 2010; A
9], 2005). ¥k ko] B9 7, AiFo| e
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