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ABSTRACT

The relationship between ultra—processed food intake, and
metabolic syndrome according to the life cycle of Korean
adults : Using th Korea National Health and Nutrition

Examination Survey

Ko Ah-Ra

Advisor : Prof. Ji-Young Choi Ph.D.

Major in Department of Food and Nutrition
Graduate School of Education, Chosun University

Since the prolonged COVID-19 pandemic, the assimilation of convenient meals,
such as takeout and delivery, into daily life has become increasingly natural.
Beyond natural foods, the majority of our food undergoes some form of
processing. Processed foods are harnessed to create novel food forms by
leveraging the distinctive characteristics of food ingredients. This includes
simplifying cooking processes, enhancing taste preferences, and extending
storage periods. The processing technology for these foods 1s evolving,
incorporating the use of food additives in methods like drying, salting, and

smoking.

The global rise in the consumption of ultra—processed foods in recent years has

_Vi_



been propelled by the utilization of food additives. These ultra-processed
products are categorized and evaluated based on the level of food processing
using the NOVA food classification system, and they have been the focus of
numerous studies worldwide. Most ultra-processed products are renowned for
their appealing taste and easy availability, consistently being consumed as
profit-driven foods. Consequently, the surge in exposure to and intake of
ultra-processed foods has emerged as a major contributor to the increasing
incidence of obesity and non-communicable diseases, presenting a significant

health challenge.

Despite this, research on the relationship between metabolic syndrome and the
consumption of ultra-processed foods across different life stages remains
insufficient. Therefore, this study aimed to analyze the correlation between

ultra—processed food intake and metabolic syndrome across various life stages.

The study involved analyzing data from 13,350 adults aged 19 and older who
participated in the National Health and Nutrition Survey from 2019 to 2021.
Dietary data were collected wusing the 24-hour recall method, and
ultra—processed products were classified according to the NOVA classification.
General characteristics of the study subjects and their consumption of
ultra—processed foods revealed significant differences in education level,
household income, marital status, drinking and smoking habits, aerobic and
high-intensity physical activity, medium-intensity physical activity, muscle

strength exercise, and sedentary time.

Logistic regression analysis was conducted to examine the relationship between

ultra—processed food intake and metabolic syndrome, adjusting for education

level, income, marital status, physical activity, drinking and smoking habits,

- Vil -



BMI, and total energy intake.

The results indicated that the age group with the highest dependence on
ultra—processed food intake among Korean adults was adolescents, with higher
intakes of fat and protein compared to other life stages. Although the statistical
analysis did not reveal significant associations between ultra—processed food
consumption and metabolic syndrome, fasting blood sugar showed a significant
association in adolescence. The impact of increased ultra—processed food intake
on metabolic syndrome and its components varied depending on gender and life
stage. Further detailed studies, in conjunction with previous research, are
necessary to explore the association between the consumption of ultra-processed

foods and non-communicable diseases.

Keywords: Adult, life cycle, ultra—processed food, metabolic syndrome
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Korea National Health and Nutrition
Examination Survey 2019 - 2021

(Total n = 22,559)

4’ Excluded : Age = 19 (n = 3,868)

4’ Exclude : Energy intake < 500kcal or > 5,000kcal (n = 3.381)

’ Exclude : Metabolic syndrome,

missing demographic variables,
and abnormal data (n=1,960)

4

Final Analysis Subjects (n = 13,350)

Figure 1. Flow chart for the selection of subjects
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%7482 % (Ultra Processed Foods, UPF)< 20101 Monteiro 5°| %<& 71&
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Table 1. General characteristics of Korean adult study subjects

Total Men Women
Variables (n=13550) (n=5795) (n=7755) P-value
n % n % n %
Sociodemographic factor
Education
< Elementary 2577 12.2 781 8.3 1796 16.1
Middle school 1337 77 572 7.2 765 8.1 <.001
High school 4478 36.1 2073 38.1 2405 34.1
> University 5158 44.0 2369 46.4 2789 41.7
Household income level
Low 2593 14.1 1031 13.1 1562 15.2
Mid-low 3325 23.0 1408 22.5 1917 235 <.001
Mid-high 3636 29.0 1569 29.0 2067 28.9
High 3996 33.9 1787 35.4 2209 32.4
Marriage status
Single 11143 75.1 4507 70.4 6636 79.6 <.001
married 2407 249 1288 29.6 1119 20.4
Alcohol drinker
Non-drinker 1600 8.7 257 3.7 1343 136 <.001
Drinker 11950 91.3 5538 96.3 6412 86.4
Smoking
Non-smoker 8336 57.6 1483 27.6 6853 87.0 <.001
Smoker 5214 42.4 4312 72.4 902 13.0
Aerobic physical activity
Not practicing 7877 55.1 3165 51.9 4712 58.2 <.001
Practicing 5673 449 2630 48.1 3043 41.8
High-intensity physical activity
> lhourl5minutes/day 56 0.5 44 0.9 12 0.2 <.001
<lhourl5minutes/day 13494 99.5 5751 99.1 7743 99.8
Medium-intensity physical activity
> 2hour30minutes/day 160 14 92 18 63 09 <.001
<2hour30minutes/day 13390 98.6 5703 98.2 7687 99.1
Muscular exercise
Yes 3450 28.1 2062 37.4 1388 19.0 <.001
No 10100 71.9 3733 62.6 6367 81.0
Sitting time
>10hours/day 5908 45.7 2602 47.3 3306 44.2 .002
<10hours/day 7642 54.3 3193 B52.7 4449 55.8

* P-value was analyzed by chi-square test for categorical variables.
* Data were represented n (%) about representative of the entire korean population.
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Table 2-1. General characteristics of study subjects according to the
life cycle of Korean adults (youth age: 19 - 40 years old)

Total Men Women
Variables (n=3325) (n=1031) (n=1562) P-value
n % n % n %
Sociodemographic factor
Education
< Elementary 17 0.4 3 0.1 14 0.6
Middle school 53 14 19 1.1 34 1.7 <.001
High school 1358 39.3 710 445 648 33.8
> University 2229 59.0 894 54.3 1335 63.9
Household income level
Low 269 7.2 141 70 128 6.7
Mid-low 810 21.1 338 20.4 472 21.8 271
Mid-high 1194 32.4 508 31.4 686 335
High 1384 39.4 639 40.6 745 38.1
Marriage status
Single 1623 39.1 577 32.8 1046 45.7 <.001
married 2034 60.9 1049 67.2 985 54.3
Alcohol drinker
Non-drinker 105 2.8 28 1.8 77 3.8 .001
Drinker 3552 97.2 1598 98.2 1954 96.2
Smoking
Non-smoker 2286 59.4 652 40.3 1634 79.6 <.001
Smoker 1371 40.6 974 59.7 397 20.4
Aerobic physical activity
practicing 1766 47.1 687 42.2 1079 52.2 <.001
Not practicing 1891 52.9 939 57.8 952 478
High-intensity physical activity
> lhourl5minutes/day 21 0.6 17 1.0 4 0.2 005
<lhourl5minutes/day 3636 99.4 1609 99.0 2027 99.8
Medium-intensity physical activity
> 2hour30minutes/day 52 16 32 2.0 20 1.1 119
<2hour30minutes/day 3605 98.4 1594 93.0 2011 989
Muscular exercise
Yes 1156 34.0 704 44.8 452 22.5 <.001
No 2501 66.0 922 55.2 1579 775
Sitting time
> 10hours/day 1917 54.3 856 54.0 1061 54.7 738
<10hours/day 1740 45.7 770 46.0 970 45.3

* P-value was analyzed by chi-square test for categorical variables.

* Data were represented n (%) about representative of the entire korean population.
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Table 2-2. General characteristics of study subjects according to the
life cycle of Korean adults (middle-aged: 41-60 years old)

Total Men Women
Variables (n=4886) (n=2013) (n=2873) P-value
n % n % n %
Sociodemographic factor
Education
< Elementary 197 3.2 65 2.6 132 39
Middle school 379 6.7 140 6.4 239 7.1 <.001
High school 2000 40.7 740 36.8 1260 445
> University 2310 49.4 1068 54.2 1242 445
Household income level
Low 413 75 182 8.3 231 6.8
Mid-low 1037 20.6 397 19.7 640 21.6 0.085
Mid-high 1477 31.0 615 31.1 862 30.8
High 1959 40.9 819 40.9 1140 40.9
Marriage status
Single 4569 93.3 1801 89.8 2768 96.9 <.001
married 317 6.7 212 10.2 105 3.1
Alcohol drinker
Non-drinker 340 6.2 63 3.2 277 9.1 <.001
Drinker 4546 93.8 1950 96.8 2596 90.9
Smoking
Non-smoker 2921 54.2 374 195 2047 89.0 <.001
Smoker 1965 45.8 1639 80.5 326 11.0
Aerobic physical activity
practicing 2755 55.7 1123 55.3 1632 56.1 0.593
Not practicing 2131 44.3 890 447 1241 439
High-intensity physical activity
> lhourlbminutes/day 30 0.7 24 12 6 0.2 <.001
<lhourl5minutes/day 4856 99.3 1989 98.8 2867 99.8
Medium-intensity physical activity
> 2hour30minutes/day 74 16 43 2.3 31 0.9 0.001
<2hour30minutes/day 4812 98.4 1970 97.7 2842 99.1
Muscular exercise
Yes 1213 25.9 661 32.5 552 194 <.001
No 3673 74.1 1352 675 2321 80.6
Sitting time
>10hours/day 1913 39.7 876 43.6 1037 35.7 <.001
<10hours/day 2973 60.3 1137 56.4 1836 64.3

* P-value was analyzed by chi-square test for categorical variables.

* Data were represented n (%) about representative of the entire korean population.
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Table 2-3. General characteristics of study subjects according to the
life cycle of Korean adults (old age: = 61 years old)

Total Men Women
Variables (n=5007) (n=2156) (n=2851) P-value
n % n % n %
Sociodemographic factor
Education
< Elementary 2363 43.7 713 314 1650 54.0
Middle school 905 184 413 18.7 492 18.1 <.001
High school 1120 24.2 623 29.9 497 19.3
> University 619 13.8 407 20.0 212 8.6
Household income level
Low 1911 34.6 708 30.1 1203 38.4
Mid-low 1478 29.6 673 31.1 805 28.4 <.001
Mid-high 965 20.9 446 215 519 20.4
High 653 149 329 17.3 324 12.8
Marriage status
Single 4951 98.9 2129 98.8 2822 99.1 0.233
married 56 1.1 27 1.2 29 0.9
Alcohol drinker
Non-drinker 1155 21.3 166 75 989 33.0 <.001
Drinker 3852 78.7 1990 92.5 1862 67.0
Smoking
Non-smoker 3129 60.3 457 20.7 2672 93.8 <.001
Smoker 1878 39.7 1699 79.3 179 6.2
Aerobic physical activity
practicing 3356 65.8 1355 62.0 2001 69.0 <.001
Not practicing 1651 34.2 801 38.0 850 31.0
High-intensity physical activity
> lhourl5minutes/day 5 0.1 3 0.1 2 0.1 0.640
<lhourl5minutes/day 5002 99.9 2153 99.9 2849 99.9
Medium-intensity physical activity
> 2hour30minutes/day 34 0.7 17 0.9 17 0.5 0.132
<2hour30minutes/day 4973 99.3 2139 99.1 2834 99.5
Muscular exercise
Yes 1081 22.9 697 335 384 139 <.001
No 3926 77.1 1459 66.5 467 86.1
Sitting time
>10hours/day 2078 42.6 870 42.6 1208 42.6 0.985
<10hours/day 2929 57.4 1286 57.4 1643 574

* P-value was analyzed by chi-square test for categorical variables.

* Data were represented n (%) about representative of the entire korean population.
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3. A7 ARe] ARFI)E NOVAREFO wre oA A
=1 S

[¢]

AR AelF71E NOVARFol we& oy AFH =S Table 3o AA|
itk NOVA &7 AAll we} v=3 2ol 47bA Groupo = #7383
Group 1: A& A)3E/Z 47132 % -Unprocessed/Minimally processed food(U/MPF),
Group 2:7F% A A & -Processed culinary ingredient(PI), Group 3:7}&2%
-Processed food(PF), Group 4:% 7} 23 -Ultra-processed food(UPF)® 53}
t}.

7o A AAN(p<00DSt FA (p=.011), ‘91437 (p=.001) EFolA frefgH
Zpol7F YErstth Ao Awudm ‘Aol A9 Group 49 (UPF) A3 %o
2195.90Kcal= 7} =% ™, Group 2°9(PI) A3 &l 2153.11KcalZ 714 SESkT).
Aol A Group 49(UPF) A& o] 2488.10Kcal® 71 =t ™, Group 29
(PD Al # ol 2441.18Kcal®= 7 St ‘of Ao 7 o &= Group 49 (UPF) A3
o] 1854.54Kcal= 7Fd =k o™, Group 29(PI) A3 Zol 1815.57KcalZ 7H oF
ket

A7 = WA Aol felgh Aol 7F YERSTH(p<.00D). A A5
Group 4°(UPF) 41 #o] 2086.64kcal2 7}4 %%kom Group 39|(PF) 413 %ol
2039.08kcal® 71 wkokth A ‘od o] Ao 98 xpolzp BHH A ekt
(p=.127, p=.062).

wdv)el Ae AA HAdel e HH T Fod Aot
‘AA Feol A= Group 47HUPF) 1780.30Kcal® 7HE & AHFHES HgoH,
Group 3°](PF) 1738.05Kcal® 7} & AFAZFS vebdloh A v G’ s oA’
o Aol AHAZFY Aol7F ottt E F gl tH(p=.258, p=.474).
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=
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Table 3. Total energy intake according to NOVA food group in the life

cycle (youth/middle/old age)

Ay ol = 7] Al Group 1 Group 2 Group 3 Group 4  P-value
total 2158.07£19.719  2153.11£20.120 2169.24+21.117  2195.90+20.164 <.001
4l 7] Men 2448.00£26.391  2441.18+27.397  2451.42+28.398  2488.10+27.326 011
(WF19-40A4))
‘Women 1816.24+22.422  1815.57+23.151  1823.79+£24.464  1854.54+22.698 .001
total 2050.73£16.344  2047.13£18.017 2039.08+16.023  2086.64+17.215 <.001
=2 7] Men 2345.40+24.530 2336.72+27.619  2328.55+22.843  2374.20+25.743 127
(W41-60A41)
Women 1710.21+16.250  1708.98+18.680 1701.89+14.974  1733.64+17.756 062
total 1751.63+15.728  1770.57+18.238  1738.05£15.674  1780.30+16.629 015
7] Men 1989.60+22.058  2005.47+24.855 1963.41+£22.051  2020.15+22.600 258
(=%H61A)
Women 1522.37+15.869  1538.86+20.397 1513.11£15.736  1529.67+16.980 474

* P-value was analyzed by ANOVA for continuous variables and chi-square test for categorical

variables.

1) Data were represented Means = SE about representative of the entire korean population.

Means+SE(Bonferroni multiple comparison: Different letters indicate significant differences(a<b).
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HAY 27T AE AR wE Fo ddE A e e 2o

19-40412] “AA'2] 79 CarotenoidsE A 9|3t BE JLAoA 712 EF A
FH ol uet F93 2o]E Bt} Ultra—processed food(%)2] 79~ High 3¢t
o] 4161%% 7} Z& “%4&—@ Blom Low Huo]l 261%% 7Hd ©& A3
S H T} Total energye -9 High Fwho] 2393.75kcal® 71 22 A3 &S
o Low Fwo] 1449.44kcal® 7HY @2 A HE H AT Carbohydrate]
7% High Fwo] 301.25go & 71 e HF =S Bom Low Juko] 204.77¢g
o7 7 e HAFHHS EAth Protein®] 49 High f¥o] 90.11ge = 7MY =
2 AHAFS 2o, Low Fdito] 6658go2 714 v dH S Bt Fate
3% 9Al High ool 73.77go.z 7M¢ =2 AAES Een, Low Fwhol
37.30ge= M ¥ AFHFS RAY. Sodiume A$  High Hdo
3821.26mg/day= 714 B2 AHZFES HF o Low Fo] 2522.52mg/day= 71
o HH TS WAl Potassium® 7% High H©o] 274391mg/day = 7Hd =2
A ege waon Low Mool 2311 2mg/days 7H4 2o MATS wYy
RAE®Y 7-$ High Hwto] 44258nug/day® 714 =& AHAHS vgon Low ¢
o] 335.14pg/day 2 714 @& HFHEHS Bl Retinol® 7% High H o] 222.89
ug/dayi Y = AFHEFS 1Y om Low Fuo] 122.78ug/day®E 7F4 w*& A
HEFS ®BAY Vitamin C9 2% High o] 75.29mg/day® 714 &8 AH =
S B9 Oft] Low %ol 45.09mg/day= 714 & AFHA S Bl Vitamin EE
High o] 837mg/day= 71 =& AHHAEFS, Low o] 53lmg/day= 7+
v AAZS B3

I

—

A

41-60A41 2] “AA'e] ZH$ CarotenoidsE #|2)3F EE JULoM 71F2E A
FH ol uet F93 2o]E B At} Ultra—processed food(%)2] 79~ High ¢t
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o] 3459%= 71 B AAHES HIow, Low Hdo] 211%= 71 @& A%

2S5 Bt} Total energy® 7-%- High T o] 2440.49%calz= 714 22 HAHA XS

Yo Low Hwo] 1498.05kcal® 7Hg w2 AHAHE B I Carbohydrate]
749 High fd o] 31766go 2 714 e HHAZFS Hgon Low Yool 235.70g
o= 7 9 AHAES BAT Protein® 7§ High fdo] 8649g0 2 714 =
2 S HYgo Low fwo] 59.36go = 7M v HFHS H AT Fatd
d-F% <A High Fo] 6268¢go = 7Hd #& AAZFES HAow, Low F o]

3273go® 71 e AFHHS HAY.  Sodiume 4-$ High Hwol
4073.0lmg/day = 71 2 HAHAHFS BRI o Low o] 2779.88mg/day= 7}
o A ES WYl Potassium® 7A-$ High fd¢o] 3181.21mg/day® 7MY =&
AHAHEHS BYoew Low Fwo] 2600.67mg/dayz 7Hg w2 HAHZFS HSA
RAE® ¢ High fdwo] 43886ng/day = 714 =& A =S BIoH Low %‘JD‘r
o] 350.21ng/day = 7F4 e HFH =S Bl Retinol® 4% High H o] 176.76
ug/dayi M e AHAEES R9or Low o] 103.13ug/day = 7 @ A
%%ko Gt Vitamin C¢ 9 High 4ol 87.07Tmg/day= 7 =2 AFH#F
=3 OU% Low Ao] 580lmg/day® 7F4 @& HAFH %S H AT Vitamin E=
H1gh 2‘?}01 8.36mg/day = 71 =2 HHAFS H9 oW Low HAo| 5.83mg/day
2 7M 9e AHAEE B

614 o]de] Ao Af RE dgiddA 27teAE A oo o #9
gk zpo] & R AT Ultra—processed food(%)2] 74-$- High o] 31.16%= 713
we AHHEFS HJow, Low Aol 1.90%= 7Fd & HH =S wAth Total
energy®] 7% High o] 2249.72kcal® 7} e A =S HIow Low F
o] 1453.97kcal® 7FE v HFH S B YT Carbohydrate?] 7% High F o]
309.00go.= 71 B2 AHAZEFS Hom Low o] 24726go = 7Hd w2 A
FHEFS BAY. Protein® 7% High #Hywo] 77.95goi 7 = WS 2
o Low F&o] 5292go = 7 v HIHFS EAY Fatd] 4% 9A] High
Hebo] 51.90go 2 7MY =& AFAHS BAoH Low FHuho] 26.24go = 71 o
e AHZFS Bt Sodiume 74 High Hdo] 3755.69mg/day = 7Hg Z2 A
-r]'j/ok% BAorm Low Hwo]l 2651.57mg/day= 7 v AHHEFS HAth
Potassium® “d-$ High o] 3166.15mg/day= 7} =& AHIFS HIoH
Low o] 2486.60mg/day® 7F& w2 AH =S BT RAES 4% High ¥¢
o] 460.40ng/day = 7]-7‘} 2 HAHAZFE XYoo Middle o] 309.82ug/day= 7}F
A e AFES 2tk Carotenoids® 4% High F o] 3249.13ng/day = 714

[o
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HAom Low Fote] 530mg/day= 71 2 AAZFES BAth

23 =]
1:1

o mlo

—_—

_23_



Table 4-1. The level of intake of major nutrients according to the level of intake of ultra-processed foods

according to the life cycle (Total)

19-40 41-60 =61
i Middle High P- Low Middle High P- Low Middle High P-
Variables Low
(N=360) (N=160 (N=155 value (N=965 (N=254 (N=122 value (N=181 (N=228 (N=479 value
4) 8) ) 3) 1) 2) 9) )
Total
Ultra-processed food(%) 961417  1674+31 4161448 <001 211407 1378:21 3459452 <001  190+06 1320:24 3116+77  <.001
14494443 176953+ 239375+ 149805+ 184165+ 244049+ 145397+ 169522+ 224972+
Total energy(kcal) ) <.001 ) <.001 <.001
781 19.93 24,04 19.95 14.98 27.97 15,69 16.30 41.33
Corbohvdratee) 0477554 20722 0125 _ o 267083 26T SITG: o 2768 LETI 3000055 o
T T . . .
arbohydratetg 1 8 3 16 44 78 60 35 55
. . 7185410 901112 5936:1.1 86.49:12 ) 779524
Protein(g) 66.58+2.19 . ; <.001 X 69.31+.76 ; <001 5292476 613580 ; <.001
73.77£1.1 62.68+1.1 _ 51.90+1.7
Fat(g) 3730+1.68 531997 . <001 327385 46.02+59 ) <001 262451  36.69+66 ; <001
0 0
Socdium(me/da) BUE20 WBLTTE B 7SS G248:  AOTROLE o XGLST BI0TISe aGe0s o
Podiumimg/day 556 49,60 59.50 : 60.60 4214 6555 : 4761 46.73 11481 :
Potassium(ma/day) BT 2M0ATE ZUSILE o MOOSTE W22 B2 2660: 2T2006 B66ISE o
1 . . .
otassimime/day 755 3463 35.01 4258 3.153 4563 38.03 33.65 8221
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Vitamin A

RAE(ue/day) 3514417, LA ARS8l 35020:1 19.0:8 4886l _ o 3124580 300821 46040:3
lg/day 24 6.84 5.05. ’ 2.09 10 1.33 ’ 26 0.71 6.63 ’
Carotenoids (ue/day) 95515541 233616+ 263805+ o Z6TIE BA6I5: 314736 | DSBS BUSr BaOIs:
. ) .
arotenoidstpg/day 7173 65.72 119.90 99.13 77.42 92.28 97.10 91.43 201.33
. 1227886 186811  222.89+1 103137, 14874+4.  176.76+7. 7536437 1226646,  18956+3
<.001 <.001 <.001
Retinol(ng/day) 2 5.76 0.28 7 90 39 2 71 185
o ) 56.56+1.8  75.20+46 5801:21 6802:18 87.07:65 5446:16 6831:18 8373:6.2
Vitamin C(mg/day) 45.09+2.92 <.001 <.001 <.001
6 1 3 1 3 6 9 6
Vitamin E(mg/day) 531417 692¢11  837+14 <001 58312  722¢08 836+13 <001 530408  640£10  770:24  <.001

*

*

*

*

*

*

* P-value was analyzed by ANOVA for continuous variables and chi-square test for categorical variables.

1) Data were represented Means

SE about representative of the entire korean population.

Means+SE(Bonferroni multiple comparison: Different letters indicate significant differences(a<b).
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Defined as quartile range of Ultra—processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)
Ultra—-processed food(%) intake is defined as Ultra-processed food intake/total intake
Total energy(kcal) is defined as the total energy intake of the UPF

Fat(g) intake is defined as the fat intake of super—processed foods/the total energy intake of super—processed foods

Protein(g) intake is defined as the protein intake of superprocessed foods/the total energy intake of superprocessed foods

Carbohydrate(g) intake is defined as the carbohydrate intake of superprocessed foods/the total energy intake of superprocessed foods
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19-40419] “FAd’e] A5 CarotenoidsE& A3t B oA 2732 F A4
Tz wgt F93t zxo]lE H Tl Ultra—processed food(%)e] 7% High Fwo]
40.78% = 7Hd B AHAFES B9 o, Low o] 234%= 7Hg v =
2t} Total energy® 7% High Heo] 2621.04kcal® 7} ®e HFEE HIO
Low o] 1683.42kcal® 7Fd w2 HdH ZFS Btk Carbohydrate® 7-¢ High

%S Hth Protein® 7% High F©o] 101.35g= 7ME %S AHEFS BY
Low Fwo] 7940ge = 7H¢ e AAZFS EAth Fate] 45 <Al High ol
80.11g®E 7 T2 AHHEHS HIow Low Huo] 4269g= 713 e HH#HS H
At Sodiume 74 High Hwel 426329mg/day® 7Hd BE AAEES 2o
Low ] tte] 3064.87mg/day= 7} v AHA LS HAth Potassium® 7% High ¥
o] 2960.25mg/day = 7H =& AHAHFS RAen Low FJwo] 2660.61lmg/dayz 7}
A e HqAES B9tk RAEY 49 High ddo] 46498ug/day® 714 =& AH %

, Low Huto] 35864ng/day® 71 w2 A3 FS R YT Retinol®] 7% High F
o] 229.92ug/day® 71 =& HHAFS RO Low Hwo] 124.11pg/day= 7H
S HAHFS 2Pt Vitamin Co 3% High dwto ] 85.1lmg/day® 714 =& 43
S HYgom Low o] 46.19mg/day®E 7HY @& HAH S w9} Vitamin EE
High Fde] 897mg/day= 7H =& A TS HA2™ Low o] 6.08mg/day=
7Hg vk AAEE B

41-60419] “FA’e] A% RAE, CarotenoidsE A3t RE JgroA %
AFH o wel 593 Aol= Kt} Ultra-processed food(‘y)gl 7%~ High
o] 3444% % 7} B2 AFHFHES HIoH, Low FJwo] 206%= 7HF &
H etk Total energy®] 79 High Hwo] 266220kcal= 7} @2 A EFS
o Low Fwo] 1705.84kcal= 7H4 & HFHEFS Bt} Carbohydrated 7 -$-
Hebo] 33488go =2 714 W HHIFS Hgow Low Hyuo] 263.77gl = 714+
AHAEE Btk Protein® 49 High Hwo] 9280ge® 7M =2 AAFS B
H, Low F&o] 6947go = 7 wt& HAAFS Btk Fate] 4% A9Al High #

lo o rfL o

bizd
[T
¢ 3@ o mN >

T
e}
=

F-E 32 L
S Jo fo
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65.67go 2 7Hd =2 AAFS BIon, Low Fwho] 37.55go = 7h ot
Atk Sodium® 7% High Hwro] 440852mg/day® 71¢ ®e AH %
Low f&ho] 2779.88mg/day= 7Hd w2 HFHFS Rk Potassium® 74-¢- High
wo] 3181.21mg/day® 7H =& AFAFE Blov] Low Hehel 3369.13mg/day 2 7}
g U A EE Bl Retinole] A5 High el 17096ug/dayi N me A3
Fe wdom Low dwe] 111.13ug/day 2 7Hg @& 4# %S BT} Vitamin CO
A9 High Hwo] 81.87mg/day= 7H4 =& HHFS HYoW Low FHwo
51.79mg/day= 744 w+& AP Bk Vitamin EX High dwo] 871mg/day =
M =l AHEHSE 1Yo Low Hol653mg/day® 7 v AFH #HS BT

614 ol ‘“FA’e]l A CarotenoidsE A &3t BE JAdLor Z7FFAE X FH
T wg fFogk AolE K th Ultra-processed food(%)e] 75 ngh A tho]

3033%2 /b3 we MATS wPov Low Aol 177%2 Y 2o 4
9tk Total energy? 7% High Fwo] 2422.88kcal® 713 e X =k

[UIO 12

AN
iﬁ oﬁ
o e
o

Low H@o] 1672.30kcalZ 71 w2 AHA S B At} Carbohydrate®] 7% High #
ol 31942g°i 7H Be AHES Bdor Low Fwho] 279343gew 7w
AFFS BAY. Protein® 4% High o] 81.96glz 7 =& HFHEHSE HGo
™, Low Z““)rOI 62.39go 2 7Hd v AF TS RATh Fate]l 49 94 High fdol
53.35gl.2 7H =& AHAHES 1o, Low FJwo] 3018z 2 71 @& HATFS
Btk Sodium® 7A$ High gdo] 4071.66mg/day® 714 BS HAFHS HIPoH
AH EFS B9t Potassiume 4% High #

Low F©o] 3227.27mg/day® 7} <&

o] 3241.62mg/day® 7Hg =& AHAHFS RIorm Low Fwo] 2815.71mg/day= 7}
T e AFHHES BRYv RAES 4% High ;1(:11;}-0] 45651ng/day = 71 =& AHF
, Low F©to] 33748ug/day= 714 ¥ HFHFS EAY. Retinol® 4% High 3
o] 187.96ug/day= 714 =& HAZFS E‘Ei_ojﬂ Low F o] 80.96ug/day= 7}
& HAAFEFS Bt Vitamin Co A High #o] 71.88mg/day® 71 =2 AF
S HYoew Low o] 56.13mg/day®E 714 @& HAHZEFS B9t} Vitamin EE
High H@o] 800mg/dayZ 7F4 =& AFA=EHS HIJoW Low FHwo]596mg/day=E
7HE vk A ESE Bth
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Table 4-2. The level of intake of major nutrients according to the level of intake of ultra-processed foods
according to the life cycle (Men)
19-40 41-60 >61
) Middle High P- Low Middle High P- Low Middle High P-
Variables Low
(N=360) (N=160 (N=155 value (N=965 (N=254 (N=122 value (N=181 (N=228 (N=479 value
4) 8) ) 3) 1) 2) 9) )
Men
160744 40786 134443 34446 1243+3  3033+9
Ultra—processed food(%) 2.34+.28 9 5 <.001 2.06+.28 ) - <.001 1.77+.08 ) 5 <.001
by )

ol e 168216 2015060 202104 _ - 100G8Ar 200173+ 200220r  _ . 167230 10LAOr 222ssr  _
otal energytiea 328 3414 30.90 : 36.29 2275 3741 : 2495 2398 47.09 :
Corbonvdrate(e) 2830100 2105+ SAed o KGT75 122013 GASSS o 204304 200743 B4Z6
arbohydrateig 8 82 31 : 30 88 11 : 09 34 84 :

. 83.75:1.  101.35%1 604752, 78741 O2.80<L 62391, 69.05¢1.  SLOGLZ.
Protein(g) 79.40+3.59 <.001 <.001 <.001
82 66 08 17 69 20 12 "
60.20:1.  80.11+1. 375551, 50469  65.67%L. 3018£7 40089 533542,
Fat(g) 42.69+3.03 R <.001 _ ~ <.001 <.001
66 62 65 5 54 4 6 10
Soctium(ome/dav) B06LST:  So0TET:  A2820:  _ o 03:  244e  MOs5Z o BZi2Te S8 A07LGor o
odiumime/day 7084 80.31 7917 : 99.67 6752 90.92 : 76.93 70.06 138.86 :
Potassium(me/day) 2660.61£1  272081% 296025+ oy 00T 810000s B2 _ - 87 2G50r RALEE
otassumimg/day 32.88 56.09 4685 : 76.20 4569 59.60 : 5657 4820 9997 :
Vitamin A
RAE(ue/dar) BOIAL 10122 4649852 380882 A85oel 43671l o S0AStl SETHL a6oled
ug/day 27 2.98 148 : 336 3.12 450 : 367 449 9.41 :
Carotenoids (ue/day) WIBB/AE3 259488+ 282316+ L SMO5E BIGLET 31219 T e LT R,
arotenoldsing/day 3135 1179 17853 o 17030 12762 107.92 : 13708 12437 04.96 -
Retinol(ue/day) 12411+13. 19419=1  22992%1 0 LIS M026:7 170965 _ T 8006%6 1257940 1S796rd
elinolingsday 65 9.47 488 : 5.70 03 97 : 68 79 5.14 :
Vitamin Clme/day) toeay  BHEE ST 5LT0s2 6T36:2  BLET0, 0o OI8TL BAT92 7LES:S. 04
1tamin m, 1914, . . .
a erday 8 21 66 74 10 40 2% 8
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Vitamin E(mg/day) 6.08+.27 782+18  897+.18 <.001 6.53+.24  792+13  871+17 <.001 596+12  698+.14  .8.00+.26

<.001

* Defined as quartile range of Ultra—processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* Ultra-processed food(%) intake is defined as Ultra-processed food intake/total intake

* Total energy(kcal) is defined as the total energy intake of the UPF

* Carbohydrate(g) intake is defined as the carbohydrate intake of superprocessed foods/the total energy intake of superprocessed foods
* Protein(g) intake is defined as the protein intake of superprocessed foods/the total energy intake of superprocessed foods

* Fat(g) intake is defined as the fat intake of super—processed foods/the total energy intake of super—processed foods

* P-value was analyzed by ANOVA for continuous variables and chi-square test for categorical variables.

1) Data were represented Means = SE about representative of the entire korean population.

Means+SE(Bonferroni multiple comparison: Different letters indicate significant differences(a<b).
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4-2. BAF7)o mE Z/METHE HF T WE F

FEL AH £ (94)
Table 4-3& AolF7]9} 4 ‘o] 4's] 2/AFAF AL BE Fo a4

19-40M 2] ‘oJAd’e] 49 HGA CarotenoidsE A &3 BE JF2olA %7}
Az ol wet 593 ZolE B Y. Ultra-processed food(%)2] 7% Hig
o] 4294% % 7P W2 AHEFS Bion, Low fddo] 282%= 7 W& A
BAT} Total energye 749 High Hwro] 2038.08kcalZ 7} B2 HHAHEFS
H, Low F o] 1253.94kcal®Z 713 w& AF =S w3l Carbohydrated 7%
Hto] 264.35g= 7Hd B2 AAFS E¥ow Low o] 17651g= 7Hg v
S Htl Protein® ¢ High o] 7253go 2 7MY =& AHFHEHS
Low Hto] 5586g0 2 714 e HAHAZFS woch Fate 3% 94 High
63.8g= 7HE = AFAFS BAeH, Low o] 3280ge= 7HF v
Bt Sodium® 7% High Hwo] 312952mg/day2 7F4 B& X%
Low F%o] 2069.37mg/day® 7} & Hd#HFS BRI Potassiume 74-$- High
o] 2405.37mg/dayZ 71 =& AFFES Yoy Low Fwho] 2019.28mg/dayZ 7}
F e HAHES Btk RAES 4 High o] 40754ug/day= 714 =2 A%
, Low f&e] 31551ug/day® 7 @2 AHHFS BT} Retinol®] 7% High #
o] 211.88ug/day® 7}4 & AFHFS HPoW Low Fwo] 121.67ug/day= 713
& HFHHEHS B} Vitamin Col 49 High #Ye] 59.92mg/day= 7 =2 AF
S Boorm Low dwo] 44.16mg/daye® 7F4 @& AHA =S Bt Vitamin E
High ¥ ©o] 744mg/day® 714 =& AHAFS P S Low o] 4.67mg/day
P sre AHAEFS Bk

o

oA 7
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M B jo g it o
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41-60419] ‘93’9l A9 AA] CarotenoidsE A dt BE oA

Az ol wet 593 ZolE H Y. Ultra-processed food(%)2] 7-$- Hig
o] 3489% % 714 e HALFS BHAoew, Low Fduo] 214%E 714 +& A
BTt Total energy® 7% High F©ho] 2001.07kcal® 7Hd B2 HHFS

o, Low H©ho] 1349.77kcalz 7Fd v+ A FHHFE ® o) Carbohydrate?] 7%
Avto] 28353gE b Be HAWES non Low Hwol 2567gE M v 44
ZS Bt Protein® 4 High Fwho] 73.99go @ 714 =2 HF LS HYon,
Low Fwo] 5215ge= 7bg vte AAZFES HAh Fate] 4% <Al High Fwe]
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56.76g%2 71 =2 AHEFS HYgow, Low Hdo] 2029go 2 71 & HH TGS
Gtk Sodium® 7% High @] 3408.00mg/day® 7F4 B& A ZEFS How

% o

|

Low F©e] 2359.37Tmg/day = 7H¢ & A3 #S Btk Potassium® 7 High F
o] 2940.75mg/day =2 7HE =2 AFHHEHS HJow Low Fo] 2397.4lmg/day= 7}
A o S wdrk RAES 4% High dwho] 443.12ug/day 2 7} =& A3 =
. Low Feto] 328.33ng/day® 7% 22 ® 3l Retinol® 7% High 3
188.24pug/day® 7} =& HAHFSE HIow Low Aol 9741png/day= 7}
A#H %S B Vitamin Co 4§ High #Fwo] 97.68mg/day® 7F &L A H

HYow Low Jdeo] 6245mg/day & 7F4 @& A =S ®vh Vitamin E
+ High F9o] 767mg/day® 7F4 =& AAFS RIS Low F o] 533mg/day
7w AAEE BAh

[e)
S A

ol o W&ot rulo
mlo flo o

614 o]de] ‘oA’ AS RE JIroAM 2UMFAF AHFH o uE «]
ZFol & Rt} Ultra—processed food(%)2] 7d-$ High F o] 33.00%=Z 71 ®2
AZFS Bdew, Low gJwe] 1.99%= 7 2 A =S BEAth Total energy®l 7
% High o] 1874.80kcal® 7H¢ B2 AAZFS EAoH, Low ol 1299.90kcal
2 7 v AHES HAY. Carbohydrate? 7% High Fwto] 286.45¢g= 7} &
S MHALS HIow Low Fuo| 22456g2 71 e HFH IS H AT Proteind
79 High o] 69.29go 2 714 =2 HHAHFS HIow, Low o] 46.23go =
P e 4143“’ B Fatel 4% 9A High o] 4875g= 714 =& AFHE
S HIow Low F o] 2345go = 7 e HAHES HAth Sodiume| 75
High H¢ ] 3071.56mg/day= 7F¢ B2 HHZFS EIoewy Low X
224530mg/day = 7Hd e AHAFS HEAvh Potassium® 4 High ool
3002.76mg/day = 7}4 =& *éﬁ%k% Bwolom Low ko] 2254.35mg/day & 7H4 v
& A 2ES Bvt RAEY 7% High o] 468.80ug/day® 7H4 =& AFAHS 1
Rom Low FHytol 2947811g/dayi M e AHEHS B9t Carotenoidse] 744
High Fwo] 3306.70pg/day® 7F4 =& HAHAHEFS HPow Low FHeko] 2680.19n
g/day® 7} e HFAFS EAT Retinol® ¢ High FJwe] 193.01ug/day= 7+
2 AFAES Bow Low Mol Tldlpg/day= 7Hd & AHAZES Both
Vitamin C¢ 7% High o] 109.39mg/day® 714 =& HFHFS HJoW Low
Aol 5329mg/dayo. = 71 e AHAFS REAu. Vitamin EE High o]
70dmg/day® 714 =2 A S HA oW Low o] 484mg/day= 7Hd & A
HAFSE ZAh

X r°"

N
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Table 4-3. The level of intake of major nutrients according to the level of intake of ultra-processed foods
according to the life cycle (Women)

19-40 41-60 >61
. Middle High P- Low Middle High P- Low Middle High P-
Variables Low
(N=360) (N=160 (N=155 value (N=965 (N=254 (N=122 value (N=181 (N=228 (N=479 value
4) 8) ) 3) 1) 2) 9) )
‘Women
33.00+1.2
Ultra-processed food(%) 282¢20 172739 A294+70  <.001  214+08 1406+28 3489+68  <.001  199+08  13.84+.30 ~ <.001
ol
ol e B9 16SL10:  20B808:  _ o I3l77e  160469r 2001076 _ o 120980: Doblor  1s1AS0:  _
otal energytiea 843 20.17 32.09 : 20.39 16.02 33.20 : 16.37 17.93 64.22 :
Corbohvdrate(a) G515 2156052 0435+ _ o 25673, 4TSl 2SeA o OASGR 285 e _ o
arbohydratels 9 87 29 ’ 47 58 86 ) 94 88 60 )
. _ 6272411 725315 521511 7399515 - 69.29%5.2
Protein(g) 55.8642.15 ) 5 <.001 . 61.50+.72 Y <001  4623:75 550090 . <.001
4776510 6385516 - 5676515 - 875226
Fat(g) 32.80+1.63 . ; <001 2929+83 423567 . <001 2345+56  33.89+.73 . <.001
o]
. 20693758 2685.89= 312950+ 236937¢ 280742, 340800% 2245308 271781%  307156%
Sodium(mg/day) - <.001 <.001 <.001
2.09 51.87 6825 67.49 67 88.00 4951 52.86 206.97
Potassium (/) W27 225420 206378 _ o 2074ls 27128  29M075: o Z5A%  20062:  B00276r
otasstumimg/day 489 37.72 44.95 : 43,05 35.49 64.35 : 40.16 3959 133.81 :
Vitamin A
RAE(ue/dav) B55LA17. 325+l 40754l _ o o3l A3 MBI2el o 20478:0. 388l 4603 _
ung/day % 6.13 425 : 137 78 651 : 7 231 5.69 :
Carotenoids(ue/day) 23082261 213769+ 234839+ | LT 306682 306851r 5 20105 mI050s m6a0s
arotenoidsing/day 61.18 72.78 112.83 - 10769 82.80 16457 - 10338 10923 33295 :
Retinol(ue/day) IL67H0. IBLIGTT 218l _ o 9741363 15675t 124t _ o 7L4L0 100057 198012 _
elinoiiugsday 84 496 0.34 : 9 49 66 : 3 05 3.20 :
o ) 5754424  59.92+2.6 6245+2.9 6856+2.1 97.68+6.8 5320418  71.22¢27  109.39:1
Vitamin C(mg/day) 44.16+3.74 5 o .010 . i g <.001 5 0 169 <.001
I N
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Vitamin E(mg/day) 4.67+.20 6.23+.12  7.44+.19 <.001 533+.12  6.64+.09  7.67+.19 <.001 484+09  594+11 7.04£.52

<.001

* Defined as quartile range of Ultra—processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* Ultra-processed food(%) intake is defined as Ultra-processed food intake/total intake

* Total energy(kcal) is defined as the total energy intake of the UPF

* Carbohydrate(g) intake is defined as the carbohydrate intake of superprocessed foods/the total energy intake of superprocessed foods
* Protein(g) intake is defined as the protein intake of superprocessed foods/the total energy intake of superprocessed foods

* Fat(g) intake is defined as the fat intake of super—processed foods/the total energy intake of super—processed foods

* P-value was analyzed by ANOVA for continuous variables and chi-square test for categorical variables.

1) Data were represented Means = SE about representative of the entire korean population.

Means+SE(Bonferroni multiple comparison: Different letters indicate significant differences(a<b).
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5. AF71E 2AFAE A BE JAANE B4

Table 5= AolF7]9F 271 2AE HHo| w2 YA E Axz Sy o

71 A’ A ‘slelEdell A High ®de] 8386cm= 71Hd Z1iL, Low #
| 80.82cm=z 7F4 wrokoh & ‘SAXW A FoE Aol7t vUEutew High H
o] 144.27mg/dL= 7} #1311, Middle ®&o] 108.82mg/dLZ 7} Sttt} wpx|uto
‘FE7IEY Y] BS fFolg zbol7b vERW o™, High Fwol 11889mmHg= 7+
=ok3l, Middle ® o] 110.73mmHg= 7} kot 19-4041¢ G433 ‘oqA’s 247
MPE e BE AR EAA Fo3k 2ol 7t YERUAl gkt

o

U S 1 U

A7 AAe B¢ sl EdA oA High Aol 86.30cm® 714 %1, Middle
Aol 8358cmz 7MWkt 1 9A Feogk Aozt 1o High Fwhol
160.16mg/dLZ 7} ZiL Middle o] 134.68mg/dL= 7} sttt} HE3F Diastolic
blood pressure®] 79 F2§ Zfol7} vElREo™ | High o] 79.3lmmHg= 7Hd =
k3L, Middle ®d¥te] 774lmmHg® 7F¢ wtokoh wHA37e) A9 ‘slel =’ A High H
o] 8958cmz 74 % al, Middle o] 88.04cm=z 71 skokrh 3 ‘o] 9y d g o]
A% o3 o)yt ddew, High Aol 81.37mmHgZ 7Fd =%kar, Low Hdol
80.04mmHg® 7}& gtk ‘oJA’e] ¢ ‘HDL-Zd 2824 §98 zo]7t et
vom FAF ez AvHuw High guolA 5828mg/dLE 7F4 =4 Jebyka, Low
Aol Al 5584mg/dLE Sttt mgh ‘ol ekr]El el A9 folg zolrt yERuton,
Low F¢re] 117.19mmHg® 7H¢ #%al, High el 114.26mmHg = 7H¢ wokth

o{)i m
X,
ﬁ
<
2
>~

el dAe] A ‘Fd 2~ E e 4] High o]l 187.12mg/dL® 7H L,
Low o] 181.55mg/dLE 7} Wbtk mek ‘oler|dt’e] A9 Fodt o7t 9l
o™, High fwo] 75.56mmHg= 7Fg #3ki, Low o] 7350mmHg= 7Hg ¢
o} ‘Aol A ‘FAX PO A High f¥o] 154.18mg/dLE 7F4 Z a1, Middle ¢
o] 130.80mg/dL& 7} wrokth mak o]k ey o] A9 Fojgk o]zt yEhge
High ¥wto] 76.07mmHg®= 7F4 =1, Low Mwro] 73.90mmHg= 7F4 skekr}, 04
q'e] A FHzdHE A FYE ZFol7F vEbW o™, High {¢0]197.95mg/dL= 7}
& 23 Low o] 185.90mg/dLE 7F4 wokth ‘HDL-Zd 28 2o A £2]3F *}o]
7} el on FAHoz Adrd ngh @ oA 54.33mg/dL= 7} A vERS

, Low F ol A 51.66mg/dLE Sgth Hgk ‘o] v det o] A4 F93 o]k e
M_#U% High F¢to] 7447mmHg= 7173 % 3, Low FHeho] 73.13mmHg=® 714 &
%t
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Table 5. Analysis of Metabolic

Indicators by Consumption of Ultra-processed Food by Life Cycle

19-40 41-60 =61
— Low Middle High P- Low Middle High P- Low Middle High P-
ariables
(N=360 (N=160 (N=155 value (N=965 (N=254 (N=122 value (N=181 (N=228 (N=479 value
) 4) 8) ) 3) 1) 2) 9) )
Ultra-processed foods(UPF)
Total
Waist measurement(cm) 80.82+.76  80.89+.34  83.86+.38 <.001 83.86+.38  83.58+.24  86.30+.37 <.001 86.97+.27  87.04+.23  87.42+.50 503
. . 109.64+5. 108.82+2. 144.27+4. 144.27+4. 134.68+2. 160.16+3. 125.87+2. 125.54+1. 141.71+6. _
Triglyceride(mg/dL) ) ) .007. .003 055
32 32 90 90 29 98 14 67 92
Total cholesterol(mg/dL) 186.12+1. 189.79+.9 197.50+1. 140 197.50+1. 199.48+.8  200.02+1. 192 181.55+1. 182.95+1. 187.12+2. 028
ol cholesterotims 93 2 41 ' 41 9 20 ' 13 05 01 :
HDL-cholesterol(mg/dL) 53.83+.76  54.84+.34  52.04+.47 207 52.04+47  5247+31  51.48+.44 314 4957+.34  50.09+.32  49.98+55 297
LDL-cholesterol( /L) 117.48+6. 122.68+2. 120.00+3. 96 120.00+3. 118.89+2. 119.43+2. 041 105.16+2. 109.27+2. 101.89+4. 086
cholesterotime 19 79 80 § 80 09 32 § 68 80 87 §
Systolic blood 111.95t7 110.73+3 118895 11889+5 117213 119014 1277744 12696+4 128409
.015 B 540 878
pressure(mmKHg) 3 7 8 8 5 9 8 0 1
Diastolic blood 75 4562 730730 7767437 130 TIETE3T  TT41+24 7931834 <001  7350+28  73.92¢24 755647  <.001
pressure(mmHg)
. 103.66+.8 103.66+.8 100.94+ .4 105.55+.9 107.20+.6 106.88+.5 109.21+1.
Fasting blood glucose(mg/dL) 92.56+.64  93.02+.43 330 _ 059 - 359
8 8 5 8 4 5 32
HbA1c(%) 5.39+.02 5.44+.02 5.86%.03 832 5.86+.24 5.74%,02 5.89+03.. .290 6.11£.02 6.10+.02 6.09+.05 652
Men
. 86.92+1.0 . _

Waist measurement(cm) 4 86.75+.48 86.64+.42 786 88.06+.55 88.04+.32 89.58+.42 .010 89.50+.42 89.13+.32 88.92+.53 350
Tricl ide( /dL) 132.03+1 134.73+4. 135.90+4. 70 182.89+9. 164.57+4. 183.44+5. 457 131.28+3. 130.80+2. 154.18+9. 041
nglycendeime 058 55 27 ' 74 25 54 - 64 68 72 '

185.77+3. 191.89+1. 191.47+1. 196.04+2. 196.74+1. 199.79+.1. 175.38+1. 176.07+1. 182.12+2.
Total cholesterol(mg/dL) 282 147 - 051
31 53 30 63 43 58 76 36 45
49.74+1.0 _
HDLfcholesterol(mg/dL) 4 49.54+ .50 50.06+.43 560 46.71+£.62 47.02+.42 48.05+.50 071 46.61+.53 47.31+.44 4797+.70 106
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LDL-cholesterol( /dL) 119.04£7. 123.06£3. 120.95+2. 908 118.30+4. 117.23+2. 118.69+2. 363 97.75+4.6 105.82+3. 96.33+4.5 283
cholesterolimg 78 14 93 ’ 66 61 56 o 2 84 0 ’
Systolic blood 118.58+1. 116.46+6 116.72+.4 121.26+9 119.79+.5 121.41+£5 126.76+.6 12554+5 127.63+1.
.388 456 843
pressure(mmHg) 09 0 6 2 1 9 4 9 04
1 1 77.29+1.0
Diastolic blood 765750  76.01+.38 171 80.04+60 80.18+35  81.37+.43 025 740243+  7390+34  T6.07+60  .023
pressure(mmHg) 5
Fasti blood ol ( /L) 93.23+1.0 95.30+ 80 9464+ 54 769 108.56+1. 104.42+.7 108.85+1. 245 109.43+1. 108.37+.8 111.87+1. 295
5 3 95.30+. 94.64+ f 766 345
asting blood glucose(mg ) o 5 » 0 0 o 5
HbA1c(%) 5.43£.03 5.50+.03 5.45+.02 538 5.96+.06 5.83+.04 5.98+.04 387 6.13+.04 6.08+.03 6.11+.06 523
Women
Waist measurement(cm) 75.72£.76 749738  7562+.44 677 80.86+.47  79.88+.31 79.80+.51 .086 85.19+.31 85.31+.31 84.15+.95 607
. N 90.94+3.7 88.95+1.9 93.85+2.4 116.71+3. 109.95+2. 114.03+3. _ 122.05+2. 121.20+£2. 114.70+4.
Triglyceride(mg/dL) 231 515 379
4 0 0 48 00 58 44 08 89
Total cholesterol( /L) 186.41+2. 188.19+1. 187.99+1. 705 198.53+1. 201.74+1. 200.46+1. 185 185.90+1. 188.63+1. 197.95+3. 005
ol chofesterofims 14 17 42 P 67 09 9% ' 43 39 52 '
HDL-cholesterol(mg/dL) 57.25+93  5891+47  59.32+.53 .093 55.84+59  56.99+.38  58.28+.75 .012 51.66+.40 52.38+.42  54.33+.80 .015
112.19+7. 121.61+6. 117.38+5. 123.59+6. 122.59+3. 123.17+5. 111.38+3. 113.60+3. 127.28+1
—ch 941 961 317
LDL-c OleSterOl(mg/dL) 00 08 70 15 49 28 18 73 4.42
Systolic blood 106.42+.7 106.33+.4 106.38+.4 117.19+.7 115.07+.4 114.26+.7 128.49+.6 128.13+.5 130.08+1.
993 .004 768
pressure(mmHg) 0 0 9 0 3 7 2 1 78
Diastolic blood 70.24+.63 70.39+.31 70.58+.39 594 75.97+.45 75.13+.29 75.23+.47 207 73.13+£.34 73.93£.30 74.47+.86 .023
pressure(mmHg)
X 100.16+.9 99.02+1.2 105.62+.7 105.66+.7 103.43+1.
Fasting blood glucose(mg/dL) 91.99+.79  91.28+.43  91.29+.45 574 | 98.06+.52 5 371 5 5 o 520
0
HbAlc(%) 5.36£.02 5.38+.01 5.37+.02 .808 5.79+.04 5.71+.02 5.74+.04 .300 6.09+.02 6.12+.03 6.04+.06 917
* Defined as quartile range of Ultra-processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)
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Table 6-1. The relationship between ultra-processed foods intake and waist circumference

. 19-40 41-60 =61
Variables - - - - - -
Low Middle High Low Middle High Low Middle High
Total
Model 1
914 1.143 955 1.237 980 818
[OR(95%CD)} 1 ~ N 1 ~ - 1 " ~
(.67771.233) (.85271.533) (.79071.156) (.99871.533) (.83971.144) (.64471.039)
Model 2
1.042 1.047 1.045 1172 924 813
[OR(95%CD)} 1 N N 1 N - 1 "~ -
(.63071.722) (.62471.758) (.75971.438) (.82271.672) (.71471.195) (.57471.151)
Model 3
1.000 949 963 943 908 766
[OR(95%CD)} 1 N - 1 - - 1 - :
(.60471.656) (.55071.638) (.69671.332) (.63671.398) (.69971.181) (.53371.100)
Men
Model 1
1.385
1.082 1.057 1.031 ~ 958 839
[OR(95%CT)} 1 _ _ 1 _ (1.01571.89 1 _ _
(.71371.643) (.70171.594) (.77971.366) 0 (.76171.208) (.62171.132)
Model 2
1.257 1.096 1.179 1.494 962 771
[OR(95%CI)} 1 N N 1 N N 1 " ~
(.56172.818) (.49472.433) (.72571.917) (.88272.529) (.68071.361) (.50371.183)
Model 3
1.319 1.225 1.082 1.188 948 730
[OR(95%CD)} 1 N - 1 - - 1 " -
(.58672.969) (.54072.779) (.66571.762) (.67672.089) (.66271.357) (.46171.157)
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Women

Model 1
761 915 .865 700 1.001 815
[OR(95%CD)} 1 _ _ 1 B " 1 _ _
(.50071.156) (.60571.385) (.68071.099) (.5227.939) (.83371.204) (.54071.229)
Model 2
668 917 1.047 876 597 1.218
[OR(95%CD)} 1 _ ~ 1 _ 5 1 _ N
(.34071.310) (.42172.000) (.70071.565) (.52471.465) (.67871.351) (.65472.266)
Model 3
556 621 931 .687 938 1.150
[OR(95%CD)} 1 _ _ 1 _ B 1 _ _
(.27371.133) (.25971.483) (.61471.412) (.40071.182) (.66371.326) (.61872.141)

* Defined as quartile range of Ultra-processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* P-value was analyzed by Logistic Regression Analysis.

Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,
High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI

Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,
High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake
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Table 6-2. The relationship between ultra-processed foods intake and triglycerides

. 19-40 41-60 =61
Variables ; : ; - ; :
Low Middle High Low Middle High Low Middle High
Total
Model 1
1.285
1.136 1.359 813 N 1.017 1.109
[OR(95%CD)} 1 N N 1 _ (1.03671.593 1 Ny N
(.82171.571) (.98471.877) (.6667.993) ) (.85771.206) (.85471.442)
Model 2
1.222 1.431 817 1.173 1.018 1.089
[OR(95%CD) 1 - - 1 N - 1 N N
(.84771.763) (.99272.063) (.66171.011) (.93371.475) (.85271.217) (.82771.436).
Model 3
1.152 1.210 770 993 1.007 1.048
[OR(95%CD) 1 N N 1 ~ " 1 N N
(.79471.669) (.81771.794) (.6187.959) (.75971.298) (.84271.204) (.78671.399)
Men
Model 1
1.251 1.131 728 996 920 1.194
[OR(95%CD)) 1 - - 1 N ” 1 ~ N
(.82071.909) (74671.713) (.542~.978) (.73971.341) ([72171.175) (.85571.668)
Model 2
1.147 1.072 708 876 968 1.184
[OR(95%CD) 1 N N 1 N ~ 1 ~ N
(.70771.860) (.67271.710) (.,5177.971) (.64171.199) (.74971.252) (.83071.688)
Model 3
1.197 1.223 718 908 978 1.224
[OR(95%CD) 1 N N 1 5 ~ 1 ~ -
(.73171.961) (.73572.036) (.,5197.993) (.63271.305) (.75571.267) (.84771.768)
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Women

Model 1
1.052
[OR(95%CD)} 1 N
(63171.753)
Model 2
[OR(95%CD)} 1 1275
? (76172.135)
Model 3
[OR(95%CD)} 1 1126
’ (67271.887)

1.277
(.75972.148)

1.651
(.95572.856)

1.237
(69572.201)

815
(.62871.059)

851
(.64671.120)

875
(.65871.164)

906
(.63271.300)

1.038
(.70871.521)

1.107
(.73771.661)

1.089
(.86671.370)

1.079
(.84971.371)

1.079
(.84971.371)

664
(.40071.102)

632
(.36471.097)

632
(.36171.105)

* Defined as quartile range of Ultra-processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* P-value was analyzed by Logistic Regression Analysis.

Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI

Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake
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Table 6-3. The relationship between ultra-processed foods intake and HDL-cholesterol

19-40 41-60 =61
Variables . . . . . .
Low Middle High Low Middle High Low Middle High
Total
Model 1
879 809 .820 831 976 730
OR(95%CI 1 1 1
[OR(36%CD) (.660-1.172) (.596-1.097) (.684-.983) (.671-1.030) (.849-1.122) (.581-.918)
Model 2
913 197 884 .853 994 810
[OR(95%CI)} 1 1 1
(.659-1.265) (.563-1.128) (.730-1.071) (.681-1.067) (.860-1.149) (.639-1.026)
Model 3
1.007 1.054 927 974 1.064 1.019
[OR(95%CI)} 1 1 1
(.719-1.409) (.723-1.535) (.763-1.127) (.760-1.249) (.919-1.233) (.790-1.315)
Men
Model 1
. .996 936 823 891 970 1.060
[OR(95%CD) 1 1 1
(.598-1.659) (.554-1.581) (.599-1.131) (.636-1.249) (.783-1.202) (.788-1.427)
Model 2
937 902 814 818 960 1.069
[OR(95%CD)} 1 1 1
(.520-1.689) (.500-1.628) (.573-1.157) (.570-1.175) (.771-1.196) (.790-1.445)
Model 3
975 1.026 839 884 1.026 1.329
[OR(95%CD)} 1 1 1
(.537-1.770) (.547-1.926) (.586-1.200) (.592-1.320) (.818-1.286) (.951-1.859)
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Women

Model 1

799
OR(95%CI 1
[OR(@52CD) (552-1.158)
Model 2

874
OR(95%CT 1
[OR(36%6CD) (576-1.325)
Model 3
[OR(959%C)) ! 9T

’ (623-1.471)

.810
(.564-1.164)

763
(.498-1.169)

957
(.603-1.521)

825
(.662-1.030)

930
(736-1.174)

947
(.746-1.202)

826
(.620-1.101)

991
(.732-1.340)

1.035
(.752-1.423)

1.047
(.866-1.265)

1.052
(.868-1.274)

1.068
(.879-1.297)

.655
(.434-.990)

691
(.446-1.071)

720
(.463-1.118)

#* Defined as quartile range of Ultra—processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* P-value was analyzed by Logistic Regression Analysis.

Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI

Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake
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Table 6-4. The relationship between ultra-processed foods intake and blood pressure

19-40 41-60 =61
Variables
Low Middle High Low Middle High Low Middle High
Total
Model 1
. 841 1.143 .859 1.104 892 982
[OR(95%CID)} 1 1 1
(.569-1.243) (.793-1.648) (.715-1.033) (.904-1.349) (.769-1.035) ([767-1.257)
Model 2
874 1.043 919 1.113 951 1.180
9 1 1 1
[OR(95%CD) (573-1.334) (.691-1.575) (.761-1.111) (.904-1.372) (.815-1.109) (.910-1.530)
Model 3
.803 810 .845 .883 967 1.248
0,
LOR(95%6C1)} ! (525-1.228) (529-1.240) ! (.696-1.025) (.699-1.115) ! (.827-1.130) (.949-1.642)
Men
Model 1
875 885 943 1.080 871 1.019
9 1 1 1
[OR(95%6CD) (.52171.470) (.54371.441) (.706-1.259) (.794-1.471) (.690-1.100) (.736-1.411)
Model 2
920 864 935 1.041 923 1.045
9 1 1 1
[OR(95%CD} (.516-.1.643) (.495-1.510) (.684-1.277) (.748-1.450) (.719-1.186) (.732-1.492)
Model 3
900 808 864 854 953 1.169
9 1 1 1
[OR(95%6CD) (502-1.613) (454-1.437) (.627-1.191) (.589-1.240) (737-1.230) (792-1.725)
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Women

Model 1
822
0,
[OR(95%CD)} 1 (475-1.423)
Model 2
. 785
[OR(95%CD)} 1 (A2871.441)
Model 3
727
0,
[OR(95%CD)} 1 (.38871.359)

1.191
(.687-2.063)

1.067
(.56772.007)

877
(.43071.786)

753
(.602-.941)

.950
(.74271.218)

.948
(.73771.218)

766
(.570-1.031)

1.042
(.75471.439)

1.035
(.74071.449)

913
(.748-1.115)

1.027
(.84571.247)

1.049
(.86271.278)

950
(.629-1.434)

1.349
(.90472.014)

1.434
(.96172.140)

* Defined as quartile range of Ultra-processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* P-value was analyzed by Logistic Regression Analysis.

Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI

Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake
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Table 6-5. The relationship between ultra-processed foods intake and fasting blood glucose

. 19-40 41-60 =61
Variables - - - - - -
Low Middle High Low Middle High Middle High
Total
Model 1
2.632 1.856 7124 1.151 1.018 817
[OR(95%CD)} 1
(.992-6.980) (.691-4.985) (.5652-.950) (.869-1.526) (.872-1.188) (.624-1.070)
Model 2
B 4.609 2.823 792 1.195 1.043 884
[OR(95%CD)} 1
(1.116-19.030) (.689-11.564) (.595-1.055) (.879-1.624) (.882-1.232) (.661-1.180)
Model 3
_ 4,614 2.831 719 913 1.027 837
[OR(95%CI)} 1
(1.104-19.274) (.644-12.445) (.538-.961) (.657-1.270) (.866-1.217) (.619-1.132)
Men
Model 1
~ 3.416 2.061 692 1.032 894 846
[OR(95%CI)} 1 1
(.720-16.217) (.468-9.074) (.469-1.022) (.704-1.511) (.690-1.157) (.610-1.174)
Model 2
6.205 2.716 718 1.031 927 901
[OR(95%CD)} 1
(.784-49.116) (.383-19.283) (.470-1.097) (.681-1.563) (701-1.225) (.630-1.289)
Model 3
_ 6.516 3.212 663 845 936 929
[OR(95%CD)} 1
(.814-52.174) (.405-25.448) (.432-1.018) (.543-1.313) (.704-1.244) (.633-1.362)
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Women

Model 1
2.009 1.470 720 809 1121 573
[OR(952%CD)} 1 1 1
(534-7.551) (.349-6.183) (505-1.027) (.501-1.306) (.926-1.357) (.345-.951)
Model 2
1.712 1.246 878 1.024 1.206 630
[OR(95%CD)} 1 1 1
(.849-3.452) (.652-2.379) (.627-1.228) (.658-1.595) (.984-1.479) (.374-1.039)
Model 3
1.630 1.109 865 982 1.191 607
[OR(95%CD} 1 1 1
(.805-3.300) (.572-2.148) (.628-1.191) (.627-1.538) (.967-1.463) (.356-1.037)

* Defined as quartile range of Ultra-processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)

* P-value was analyzed by Logistic Regression Analysis.
Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,
High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI
Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake
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Table 6-6. The relationship between ultra-processed foods intake and metabolic syndrome

. 19-40 41-60 =61
Variables . . ; ; ; 3
Low Middle High Low Middle High Low Middle High
Total
Model 1
1.260 1.312 770 1.193 1.043 .890
[OR(95%CD)} 1 1 1
(.811-1.955) (.854-2.018) (.621-.955) (.951-1.497) (911-1.194) (/711-1.113)
Model 2
1.712 1.570 799 1.163 1.064 1.007
[OR(95%CD)} 1 1 1
(.921-3.181) (.860-2.867) (.624-1.024) (.894-1.512) (.912-1.241) (.781-1.299)
Model 3
1.614 1.324 157 1.002 1.078 1.055
[OR(95%CI)} 1 1 1
(.857-3.038) (.694-2.527) (.586-979) (.747-1.345) (.922-1.262) (.806-1.382)
Men
Model 1
1.304 1.062 75 1.216 .936 993
[OR(95%CI)} 1 1 1
(.724-2.349) (.605-1.865) (.563-1.066) (.874-1.692) (.750-1.167) (.739-1.333)
Model 2
1.706 1.253 138 1.118 956 1.070
[OR(95%CT)} 1 1 1
(.768-3.783) (581-2.702) (.504-1.081) (.760-1.645) (.740-1.236) (.761-1.505)
Model 3
1.717 1.279 731 1.023 984 1.173
[OR(95%CD)} 1 1 1
(.760-3.877) (559-2.922) (.484-1.049) (.670-1.561) (.756-1.281) (.806-1.707)
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Women

Model 1
1.290 1.361 725 .654 1.144 47
[OR(9526CD)} 1 1 1
(.685-2.429) (.709-2.614) (.557-.944) (.458-.932) (.959-1.366) (.515-1.084)
Model 2
1.650 1.637 835 802 1.197 866
[OR(95%CD)} 1 1 1
(.634-4.296) (.646-4.148) (.616-1.131) (.530-1.215) (.974-1.472) (.566-1.326)
Model 3
1.563 1.431 871 878 1.207 885
[OR(95%CD) } 1 1 1
(.597-4.093) (533-3.839) (.630-1.203) (.564-1.367) (.978-1.489) (.569-1.378)

* Defined as quartile range of Ultra—processed food intake (Low: <55.50 , Middle: Low<Middle<High , High: 370.38>)
* P-value was analyzed by Logistic Regression Analysis.
Model 1: Unadjusted.

Model 2: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,
High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI
Model 3: Adjusted for Education, Household income level, Marriage status, Physical activity (Aerobic physical activity, Medium-intensity physical activity,

High-intensity physical activity, sitting time), Alcohol drinker, Smoking, BMI, Total energy intake

_54_



i

mK

0

B!

ol-g3slo] RF 194 o]

=
=5

AR A871(2019-2021) A}

=

%

¢l 13,350

0

94/\

o} 1 Sk},

il

pjJ
s}

el
B
iz

= ele) AoFole w3 1Fow 7

ki3

SERS

=

¢+

;OE

(Ultra—processed food(UPF) 43 #o] =7}

=

3

=3 7)o v

’
’

oA A FH Fol

&

K
<
Ho
.

ol
Mo
—_

N
N

o
X

—r

0

T
py)l

o}
B

o
%

)A

ol

AA s, 2hEAE AUA T Et BeFE A 4 Fol

S
=

A 1/4

ol

N
pra
4
0

Bo

o
N

il

ek
LI

| w@orout HEM Co] A3

S

J o710l Wl
7| AdYAToAM 27bE

= A
=

4 437 o
2 et

uy Z]
L

71, A, &

Ao

o))

o

1= Aoz B th26).

o]
He

EEME R

= A
T

7] =7 v

N
N
r
A
K
oy

el
o
oF
o
w

—

o

A S

=
=

o

_55_



FEH27).

233

o]

3]

AR F ol H

Hio
Ho
N
;ﬁ

N

1]

Tl A= Bre A Th28). HEgH
1

dol glgol B T30, 31).

I8

2
R

tH(25).

7}

B

T

triitodothyronine (T3)%&

ke
T

F7)

o

=
[$)
=

],

[e)

R

A
=i
=
}

o

Bc} A

Fy )
LA T 22 Peptide YY(PYY)E w7}

=]
=

el 4]

Py

hs

gk ARl AefF7]o]

)

d 28 &, hsCRP

2

ol A

’

&l
2

=4

)

2] thyroxine(T4)

X

o
el

Ho
N
N

o

el

|
=

)
=

(SD

F 3=k (glycaemic
vkl ATt A

A~
T

&
=
=

]

AR
i

=9 o

o ¥

-

gt

7H=

(¢}

|

(Glycemic index) <}
kY2

P

ES
AT7F AATH32).

-

R

o} zit}

NEAE BAS BAE

[e)
glucose equivalent)®] F+ 7FA] A g2 u}z}

o

o

—_—

0
0

ol
KB

B

[

5

Qi

T
)

o 7}

i
o

N

Al
2

Batdo e 27t

tH26).

il

;OM
e
ol

1

R

sl
)
T
B
W
0
TR
X

fok

ad ol tALS

g

S %
T

A

_56_



R

=

=

0%

=
)

7
o

o A7}
b oAbl
T35

9
pul

=

[e)
= AL

u} 3z

7
o el

=
=

44

A dAb 918 Afole] wA 7}
Adol 50% o ek

)
=

H
=

e}

=

=

5

°©

A

o Zvlsh gk Ay

-

g 871

“

A4

)

=
2
umO
)
w

S
&

FxAFS] 2019-2021d

.
o

\.mO

i

S
o

}

71 Ao A4, & ATdM s S F2ARl A 2443t 3
9

RS

ks

his

a2 NOVA R2FAA7 2

3

= o
e

il

ki3

71l =

q

7S
L

|

Al o

3

s

i

9
“

of o7k it

o

R

b et 2

3|

F AR = =T

pis

k)

T ol

]

O
R

£

d ozt ek | el RAFFE

s

B

—_
fite)

O

AA F71H ez 1A

=50l

7}
142 wrEe] %7}

3|
Z

%
=

d olelE Frl $iheel

T
s
]‘F

R

A
A

]_

S

=

= AEE
o=
3

w5
}a) i

el
R

fvze)

2] NOVA

_57_



218

1. Bonaccio M, Costanzo S, Ruggiero E, et al. Changes in ultra—processed food
consumption during the first Italian lockdown following the COVID-19 pandemic
and major correlates: results from two population-based cohorts. Public Health
Nutr. 2021; 24(12):3905- 3915.

2. A7AA, FA3, dFF, AA4A, 353, Aes. 7HHTEAHMP) A e =

RO

3. Augustin, M. A., et al. Role of food processing in food and nutrition security.

Trends in Food Science and Technology 2016; 56:115-125.

4. Fardet, A.; Rock, E. Ultra-Processed Foods and Food System Sustainability:
What Are the Links? Sustainability 2020; 12:6280.

5. Baraldi LG, Martinez Steele E, Canella DS, Monteiro CA. Consumption of
ultra—processed foods and associated sociodemographic factors in the USA
between 2007 and 2012: evidence from a nationally representative cross-sectional

study. BM]J Open. 2018; 8(3):e020574.

6. Monteiro CA, Levy RB, Claro RM, Castro IR, Cannon G. A new
classification of foods based on the extent and purpose of their processing. Cad

Saude Publica. 2010; 26(11):2039-2049.
7. Martinez Steele E., Juul F., Neri D., Rauber F., Monteiro C.A. Dietary share

of ultraprocessed foods and metabolic syndrome in the US adult population.

Prev. Med. 2019; 125:40 - 48

_58_



8. Lavigne-Robichaud M., Moubarac J.C., Lantagne-Lopez S., Johnson-Down L.,
Batal M., Laouan Sidi E.A., Lucas M. Diet quality indices in relation to
metabolic syndrome in an Indigenous Cree (Eeyouch) population in northern

Québec, Canada. Public Health Nutr. 2018; 21:172 - 180.

9. Mendonca RD, Lopes AC, 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. Am J Hypertens. 2017; 30(4):358-366.

10. o] Aldd, ABE, A8E, A3, Wels. 2021 A FAaH P A 72 EAE AL

A de J2 g0 xrbeAE A R AA RS vint o] aEA

15, AAE. digdR= AdoA diarssae o 3 x5 7FgeleE A 2015
5(3):375-420.

16. Mozaffarian D, Katan MB, Ascherio A, Stampfer M]J, Willett WC. Trans
fatty acids and cardiovascular disease. N Engl J Med. 2006; 354(15):1601-13.

_59_



17. el 9. AN/ hFG P WA PAZFEo] Ay, ALdsta 4

AL8He) 3= 5 2018,

18. Monteiro, Carlos Augusto, et al. Ultra—processed foods, diet quality, and
health using the NOVA classification system. Rome: FAO 49; 2019.

19. 4EAAARY, A% AsNbs JEPE A P vhAS 98 NOVA 4E
BRAA B8 AL 2020
2. J@ol. @3] 2FAE HAS A4 A L W, AFFEI A

21. Monteiro, Carlos Augusto, et al. Ultra—processed foods, diet quality, and
health using the NOVA classification system. Rome: FAO 49; 2019.

22. Machado, Priscila P., et al. Ultra—processed foods and recommended intake
levels of nutrients linked to non-communicable diseases in Australia: evidence

from a nationally representative cross—sectional study. 2019.

23. Stone NJ, Bilek S, Rosenbaum S. Recent National Cholesterol Education
Program Adult Treatment Panel III update: adjustments and options. Am ]
Cardiol. 2005; 96(4A):53E-59E.

2A. WA, A, AR, AAF  AHC. @3 Aol 2AFAFE AR Aol

A 2 Aol A L P L AL ofFtdIv AE 2022; 122(3):583-594.
25. Kevin D., et al. Ultra-Processed Diets Cause Excess Calorie Intake and

Weight Gain: An Inpatient Randomized Controlled Trial of Ad Libitum Food
Intake. Cell Metab. 2019; 30(1):67-77.e3.

_60_



26. Nardocci M, Polsky JY, Moubarac JC. Consumption of ultra-processed foods
1s associated with obesity, diabetes and hypertension in Canadian adults. Can J

Public Health. 2021; 112(3):421-429.

27. Martinez Steele E, Juul F, Neri D, Rauber F, Monteiro CA. Dietary share of
ultra—processed foods and metabolic syndrome in the US adult population. Prev

Med. 2019; 125:40-48.

28. Sironi AM, Gastaldelli A, Mar1 A, Ciociaro D, Postano V, Buzzigoli E, et al.
Visceral fat in hypertension. Influence on Insulin Resistance and [B-Cell
Function. 2004; 44(2):127 - 33.

29. Després JP, Lemieux I. et al. Abdominal obesity and metabolic syndrome.

Nature. 2006; 444(7121):881-887.

30. Brooks GC, Blaha M]J, Blumenthal RS. Relation of C-reactive protein to
abdominal adiposity. Am J Cardiol. 2010; 106(1):56-61.

31. Ritchie SA, Connell JM. The link between abdominal obesity, metabolic
syndrome and cardiovascular disease. Nutr Metab Cardiovasc Dis. 2007,

17(4):319-26.

32. 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 Funct. 2016; 7(5):2338-46.

33. Tavares LF, Fonseca SC, Garcia Rosa ML, Yokoo EM. Relationship
between ultra-processed foods and metabolic syndrome in adolescents from a

Brazilian Family Doctor Program. Public Health Nutr. 2012; 15(1):82-7.

34. Mambrini SP, Menichetti F, Ravella S, Pellizzari M, De Amicis R, Foppiani

_6']_



A, Battezzati A, Bertoli S, Leone A. Ultra-Processed Food Consumption and
Incidence of Obesity and Cardiometabolic Risk Factors in Adults: A Systematic
Review of Prospective Studies. Nutrients. 2023; 15(11):2583.

35. Rey-Garcia J, Donat-Vargas C, Sandoval-Insausti H, Bayan-Bravo A,
Moreno-Franco B, Banegas JR, Rodriguez-Artalejo F, Guallar—Castillon P.
Ultra-Processed Food Consumption is Associated with Renal Function Decline

in Older Adults: A Prospective Cohort Study. Nutrients. 2021; 13(2):428.

_62_



	목차
	I. 서론 1
	1. 연구배경 및 필요성 1
	2. 연구 목적 4
	II. 연구대상 및 연구방법 5
	1. 연구대상 5
	2. 연구내용 및 연구방법 7
	2.1. 일반적 특성 7
	2.2. NOVA 분류 방법 8
	2.3. 대사증후군 진단요소 10
	3. 통계분석 11
	III. 결과 12
	1. 한국 성인 연구대상자의 일반적 특성 12
	2. 한국 성인의 생애주기에 따른 연구 대상자의 일반적 특성 14
	3. 생애주기의 NOVA 식품군에 따른 총 에너지 섭취량 19
	4. 생애주기에 따른 초가공식품 섭취 수준에 따른 주요 영양소 섭취 수준 21
	4.1. 생애주기에 따른 초가공식품 섭취 수준에 따른 주요 영양소 섭취 수준 (전체) 21
	4.2. 생애주기에 따른 초가공식품 섭취 수준에 따른 주요 영양소 섭취 수준 (남성) 26
	4.3. 생애주기에 따른 초가공식품 섭취 수준에 따른 주요 영양소 섭취 수준 (여성) 30
	5. 생애주기에 따른 초가공식품 섭취에 따른 대사지표 분석 34
	6. 초가공식품과 대사증후군과의 관련성 37
	6.1. 초가공식품과 허리둘레와의 관련성 37
	6.2. 초가공식품과 중성지방과의 관련성 40
	6.3. 초가공식품과 HDL-콜레스테롤과의 관련성 43
	6.4. 초가공식품과 혈압과의 관련성 47
	6.5. 초가공식품과 공복혈당과의 관련성 49
	6.6. 초가공식품과 대사증후군과의 관련성 52
	IV. 고찰 및 결론 55
	참고문헌 58


