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Fig 1. Secular trends in dietary protein intake among Korean children and adolescents aged 6—18 years during recent 12 years (p for trend < 0.0001 for all)
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Fig 2. Secular trends in dietary protein intake among Korean children and adolescents aged 6—18 years during recent 12 years by sex
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Fig 3. Secular trends in dietary protein intake among Korean children and adolescents aged 6—18 years during recent 12 years by age (p for trend < 0.0001)
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Fig 5. Secular trends in dietary fat intake among Korean children and adolescents aged 6—18 years during recent 12 years by sex

s« p for trend < 0.0001
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Fig 7. Secular trends in dietary fatty acid intake among Korean children and adolescents aged 6—18 years during recent 9 years (p for trend < 0.0001 for all)
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Fig 9. Secular trends in dietary fatty acid intake among Korean children and adolescents aged 6—18 years during recent 9 years by age (p for trend < 0.0001 for all)
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Fig 10. Secular trends in dietary carbohydrate intake among Korean children and adolescents aged 6—18 years during recent 12 years (p for trend < 0.0001 for all)



o

ol

ru

Ay

grsts A Fole "ot & gstEd A &stE oA

AFH B Eo]l 27 62.8%, 58.2% (2010 ) oA 58.5%, 53.2% (2021 d) o=
AR 3 (p for trend < 0.0001), &4 ©&53E ouyA] AFHH &S 4.6% (2010 3)

oA 5.3% (2021 d) o= F7tstl ot FoekA &4t (p for trend = 0.075) (Fig

11-A). 9ot9 @3tz AFHATF Folv T @Fdted AHsd g53s oduA

AFHBgo] 2+ 63.6%, 58.5% (2010 @) oA 59.2%, 53.6% (2021 d) =
FA%k3lal (p for trend < 0.0001), s&4 ©F3tE AuyA] HFHES 5.1% (2010 )

oA 5.7% (2021 @) o= F7tst oyt fostA &tk (p for trend = 0.09) (Fig

11-B).



o

o

(@]
.

50.0 A

40.0 1

30.0 A

20.0 A

10.0 A

Carbohydrate intake (% of energy)

=l T'0tg] e=t==Animal ==@®==Plant

62.8 63.0 22.0 g2.5 61.6
60.9 60.4 61.6 605 61.1 546 597 g5

H_‘—k.—.——}—.——.\'_'_.**
68.2 58.7 58.5 57.7 565 550 56.9 55.6 56.3 -

54.2 53.9 53.2

46 43 51 48 44 44 47 49 48 48 49 53

00— ————0————"

0.0

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

B. Girls

Carbohydrate intake (% of energy)

40.0 1

e=fl==T0ota] ==t==Animal ==®==Plant

63.6 63.6 63.3 62.6 616 623 622 61.9 55 0.6 507 59.9

ok ok

58.5 58.5 57.9 559 567 57.2 57.2 56.7 . N

54.5 95.1 535 536

51 5.1 54 57 48 51 50 53 58 55 57 57

—— e p—

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

Fig 11. Secular trends in dietary carbohydrate intake among Korean children and adolescents aged 6—18 years during recent 12 years by sex

s« p for trend < 0.0001

* p for tredn

<0.05




Aol we dstsE Fo

iy

ob-- ol A

ofi

grslEn AEA BREE U
AFM &l 47 64.6%, 59.2% (2010 @) oA 59.1%, 52.8% (2021 W) o=
7HAask3lal (p for trend < 0.0001), &4 ©F3ts oyA AHANES 5.3% (2010 )
ol 6.3% (2021 d) o= F7HAoY FoskA] &kt (p for trend = 0.101) (Fig
12=A). ZAadelAd F &= A=A odux ZdFHvlEe] A2 62.1%, 57.8%
(2010 @) A 58.6%, 58.2% (2021 @) & #4333 (p for trend < 0.0001),

g ey A] AFEES 4.4% (2010 @) oA 4.7% (2021 &) o= F7hskgl ot

=
f-olskA] ¢kttt (p for trend = 0.199) (Fig 12—B).



A. Children B. Adolescents
=== Total e=#==Animal ==®==Plant === Total e=#==Animal ==®==Plant

70.0 1

21.6 64.7 64.1 63.3
631 619 61.7 633 200 245 p5,4 955 .o, 62.1 62.3 630 62.1 607 61.0 609 60.7 60.1 505 5gg -

k3

100453 55 61 63 123 51 120 127 134 61 58 63 100444 42 47 45 38 45 43 45 46 90 48 47

———————————— R

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year Year

g 59.2 59.3 58.0 5 58.3 o
g 50.0 56.8 56.2 12.0 °7-7 560 11 540 539 % 50.0 {°7-8 °8:2 989 57.6 56.8 56.6 56.6 56.3 554 55.0 535 54.0
s 9 528 N ,

o 40.0 1 o 40.0 1

< - &

E 30.0 A E 30.0 1

& g

S 20.0 1 S 20.0 1

e <=

o o

el el

5 s

O @)

0.0

0.0

Fig 6. Secular trends in dietary fat intake among Korean children and adolescents aged 6—18 years during recent 12 years by age

s« p for trend < 0.0001



2014-2021

Table 1 o AAsFATt thadA<]

X
=

%

EIEENI

g

AFNES 14.7£0.1%= oot nls] dolelA, 6-11 A

A

w2

o T

ﬁo

obsol Bl 12-18 Al Hadeld, thidak 9 tidak oMy wfsEo] s25%

(p < 0.05 for all).

el g =Sk

At

=
=

|

B4 g AZRE 6.2610.03%2 olUA

—_

A
a

8.410.1%% AUAE AU,

L
= &

CE o I BRI R R

MH ol b A

} (p < 0.05 for all).

24.7+0.1%%2 A=A 2 o

d

L %

A

o

Hiz

—

0

B4 SMAZEE 12,0 £0.1%9 JUAE Ak

Al
&

12.820.1%2] UR = dQa,

P oA o] ofwly

ALS

[e]
i

w3

3

Al

olzHT} 12-18

Al

7FRo R 6-11

=
T

0.002;5 =4 AW, p < 0.0001;4 =

K

A

Ay
e i

A 7H¢ =skoh (p = 0.020). A

=
=]

o
= 1

7 8.6FL0.1%= 6-11 Al olsRT 12-18 Al &

RY-
[¢]

A AHulE

P =2 25994 =39 (p < 0.05 for all).

1
L.

A A Aol Al Hd 8.1+10.1%= ojolrth

ol A

51

4

o

3w

12—18 Al FA oA, =1txc}

| —
R

oboll A, 6-11 Al oFE R}

1}
)=

A

2 %

AFnE

A A

HFAR

SE3HA]

chhe

=g (p < 0.05 for all).

43 %o)



Al

12-18

H4 55F0.0%=

o2 Aol A

okttt (p < 0.05 for all). tAH=19]

)
dFArE

it 60.6+F0.2%%E HE

CREE RN

AA

th2 A Holrt}h ofofola], 12—18 Al AAdHRGG 6-11 Al obFofA], thAatz W ojAtA}

aFANA =gk (p <

0

Ho

e

0.05 for all).

=
=

ZHE 5.0%0.1%9 °MUAE, &4 BFIEZ2HE 55.510.2%2 °yA

e

6-11 A o}FlA,

ofofell A,

A

o
T

=7

T

BRI (p < 0.0001). AFA ¢

fol@ Aol

E{l_

o)A



Table 1. Dietary protein, fat, fatty acid, carbohydrate intakes of study participants according to general characteristics

Saturated Monounsaturated Polyunsaturated Animal Plant
Energy Total protein Animal protein Plant protein Total Fat Animal fat Plant fat Carbohydrate
N fatty acid fatty acid fatty acid carbohydrate carbohydrate
(kcal/day) (% of energy) (% of energy) (% of energy) (% of energy) (% of energy) (% of energy) (% of energy)
(% of energy) (% of energy) (% of energy) (% of energy) (% of energy)

Total 6,907 1965.2£12.0 14.7£0.1 8.4+0.1 6.26+0.03 24.7£0.1 12.8+0.1 12.0+0.1 8.6+£0.1 8.1£0.1 60.6+0.2 5.0+0.1
Sex

Boys 3,588 2164.5+17.3 14.9+0.1 8.6+0.1 6.32+0.04 24.9%0.2 12.9+0.2 12.1+0.1 8.6+0.1 8.2%0.1 5.5+0.1 60.2+0.2 4.8%+0.1 55.4%0.2

Girls 3,319 1751.2+13.8 14.4%0.1 8.2+0.1 6.20£0.04 245%0.2 12.7£0.2 12.0£0.1 8.6%0.1 8.0£0.1 5.4%0.1 61.0+0.2 5.3%0.1 55.7£0.2
P—value <.0001 <.0001 0.001 0.021 0.164 0.423 0.394 0.560 0.019 0.036 0.002 <.0001 0.373
Age

6-11 years 3,701 1810.9+13.7 14.3+0.1 8.2+0.1 6.13+0.03 24.5%0.2 13.2+0.2 11.4%+0.1 8.8+0.1 8.0+0.1 5.2£0.1 61.2+0.2 5.8%£0.1 55.3£0.2

12-18 years 3,206 2086.1716.8 14.9%0.1 8.6%0.1 6.36+0.04 24.9%0.2 125%0.2 12.5%0.1 8.5F0.1 8.2%0.1 5.7%0.1 60.1%0.2 4.4%0.1 55.7£0.2
P—value <.0001 <.0001 0.002 <.0001 0.054 0.002 <.0001 0.013 0.040 <.0001 <.0001 <.0001 0.291
School

= Elementary school 4,037 1832.3+13.4 14.4%+0.1 8.2+0.1 6.15+0.03 24.4%0.2 13.1+0.2 11.4%0.1 8.7£0.1 8.0£0.1 5.3+0.1 61.2+0.2 5.7£0.1 55.4£0.2

Middle school 1,462 2115.4+22.7 14.7+0.1 8.3£0.1 6.35+0.05 24.7£0.2 12.3+0.2 12.5%+0.2 8.5£0.1 8.1£0.1 5.6=0.1 60.6+0.3 4.7£0.1 55.8+£0.3

= High school 1,387 2071.5%26.0 15.1£0.1 8.7£0.2 6.37+0.06 25.2£0.3 12.5+0.3 12.8%£0.2 8.6%0.1 8.3%£0.1 5.8+£0.1 59.7+0.3 4.2%0.1 55.5%0.4
P—value <.0001 <.0001 0.019 0.0002 0.040 0.006 <.0001 0.148 0.071 <.0001 0.0001 <.0001 0.549
Household income

Lowest 594 1843.9+43.2 14.3+0.2 7.8+0.3 6.48+0.09 23.1£0.4 11.5£0.5 11.6+0.4 7.910.2 7.5%£0.2 5.3%0.1 62.6+0.5 4.7£0.3 57.9%0.6

Lower middle 1,801 1945.0+24.1 14.4%0.1 8.1%0.1 6.32+0.06 24.8%0.3 12.7+0.3 12.2+0.2 8.7%0.1 8.1+0.1 5.5%0.1 60.8%0.3 5.0+0.2 55.710.4

Upper middle 2,398 1992.8+19.2 14.9%0.1 8.7%0.1 6.22+0.05 24.9%0.2 13.1+0.2 11.9+0.2 8.6%0.1 8.2%0.1 5.5%0.1 60.2+0.2 5.1+0.1 55.1%0.3

Highest 2,096 1984.7£18.2 14.8£0.1 8.6+0.1 6.20£0.05 249%0.2 12.8+0.2 12.2+0.2 8.7+0.1 8.1£0.1 5.5+0.1 60.3%+0.2 5.1£0.1 55.1£0.3
P—value 0.009 0.012 0.002 0.016 0.002 0.020 0.346 0.0002 0.005 0.513 0.0002 0.416 <.0001
Maternal education

= Middle school 231 1982.0+70.7 14.0+0.3 7704 6.30£0.12 23.8£0.8 12.1+0.7 11.8+0.7 8.5%£0.4 7.7£0.3 5.1+£0.2 62.2+0.9 5.1£0.5 57.0£0.9

High school 2,225 1962.7+20.6 14.7£0.1 8.4%0.1 6.31%+0.05 24.7£0.2 12.6+0.2 12.2%£0.2 8.5%0.1 8.1£0.1 5501 60.6+0.2 5.0£0.1 55.6%0.3

= College 3,559 1981.7+16.6 14.8+0.1 8.6+0.1 6.221+0.04 25.0£0.2 13.2+0.2 11.9+0.1 8.8+0.1 8.2%0.1 5.5+0.1 60.3+0.2 5.2%£0.1 55.0£0.2
P—value 0.768 0.043 0.043 0.306 0.280 0.037 0.246 0.072 0.288 0.107 0.086 0.463 0.055
Regional types”

Metropolitan 2,993 1952.2+18.7 14.8%0.1 8.5%0.1 6.24+0.04 24.8%0.2 12.9%0.2 11.9%0.1 8.6%0.1 8.1F0.1 5.5%0.1 60.5+0.2 5.1+0.1 55.3£0.2

Urban 2,836 1983.2+£18.0 14.6=0.1 8.3%0.1 6.29+0.05 246%0.2 125%0.2 12.2+0.2 8.6+0.1 8.1£0.1 5.5+0.1 60.8+0.3 5.0£0.1

Rural 1,078 1952.4+30.5 14.6+0.2 8.4+0.2 6.24+0.08 25.0£0.4 13.0£0.4 12.0+0.3 8.8£0.1 8.2+£0.2 5.4%0.1 60.4£0.4 4.9%+0.2
P—value 0.435 0.429 0.396 0.734 0.678 0.319 0.510 0.579 0.582 0.380 0.562 0.848 0.579

All values are presented as mean * standard error.

1) Metropolitan areas includes Seoul and other metropolitan cities. Urban areas include “dong” areas, while “eup” or “myeon” areas were categorized as rural areas including those located in metropolitan cities.



N

AUA AHFS EAPS o T I o] BESFF Aol A skt
(tertile 1:44.3%0.3kg, tertile 3:45.3+0.3 kg, p for trend=0.012). EEA4 w7
Wo] HEEE A5 (tertile 1:44.2+0.3 kg, tertile 3:45.3+0.3 kg, p for trend=0.005)
3} BMI (tertile 1:19.3%0.1kg/m?, tertile 3:19.7+0.1 kg/m?, p for trend=0.001) °f| A
Tl Frtetlnh AEd @l AHFS Fosh zkolg Holx gtk 1A

HAZ o wp2 &d AFHFe F2o8 2fol= s A &gkt



Table 2. Anthropometric measurements according to tertiles of dietary protein intake

Total (n=6,907)

Dietary protein intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Total protein

Median (range) 11.2(4.3-12.7) 14.1(12.7-15.5) 17.7(15.5-42.6)

Height (cm) 148.2+0.2 148.5+0.2 148.5£0.2 0.581 0.425

HAZ 0.27%+0.03 0.29£0.03 0.30£0.03 0.722 0.420

Weight (kg) 44.3%0.3 44.5%0.3 45.3%0.3 0.030 0.012

BMI (kg/m?) 19.3%+0.1 19.4%0.1 19.7%0.1 0.015 0.007
Animal protein

Median (range) 4.3(0.0-6.1) 7.8(6.1-9.2) 12(9.4-37.5)

Height (cm) 148.3%0.2 148.6+0.2 148.2%0.2 0.280 0.822

HAZ 0.28%+0.03 0.29%0.03 0.29%0.03 0.933 0.797

Weight (kg) 44.2%0.3 44.7£0.3 45.3%£0.3 0.018 0.005

BMI (kg/m?) 19.3%0.1 19.4%0.1 19.7£0.1 0.002 0.001
Plant protein

Median (range) 4.7(0.1-5.5) 6.1(5.5-6.8) 7.8(6.8—20.0)

Height (cm) 148.1£0.2 148.5%0.2 148.5%0.2 0.218 0.127

HAZ 0.29%0.03 0.28%+0.03 0.28%+0.03 0.977 0.844

Weight (kg) 44.7%0.3 44.7%0.3 44.7£0.3 0.999 0.963

BMI (kg/m?) 19.5%0.1 19.4£0.1 19.4£0.1 0.698 0.460

All values are presented as adjusted mean * standard error after adjusting for age, sex, and total energy intake.

BMI, body mass index; HAZ, height for z—score

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.
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Table 3. Anthropometric measurements according to tertiles of dietary protein intake by sex group

Total (n=6,907) Dietary protein intake (% of energy)
Tertile 1 Tertile 2 Tertile 3 p—value p for trend
Boys (n=3,588)"
Total protein
Median (range) 11.3(4.9-12.9) 14.3(12.9-15.7) 18(15.7-39.5)
Height (cm) 150.7£0.3 150.7£0.3 151.0£0.3 0.563 0.442
HAZ 0.25%0.04 0.25%+0.04 0.33%+0.04 0.172 0.187
Weight (kg) 46.9£0.4 47.2%0.4 48.5%£0.4 0.014 0.004
BMI (kg/m?) 19.7%0.1 19.9%0.1 20.3%0.1 0.010 0.002
Animal protein
Median (range) 4.5(0.0-6.1) 7.9(6.3-9.6) 12.3(9.6—-34.5)
Height (cm) 150.7£0.3 150.9£0.2 150.8+0.3 0.826 0.917
HAZ 0.25+0.04 0.27%0.04 0.30£0.04 0.672 0.528
Weight (kg) 46.6+0.4 47.6£0.4 48.5+0.4 0.009 0.001
BMI (kg/m?) 19.6+0.1 19.94+0.1 20.3+0.1 0.001 0.000
Plant protein
Median (range) 4.7(0.1-5.5) 6.2(5.5-6.9) 7.8(6.9-20.0)
Height (cm) 150.4+0.3 150.9£0.3 151.1+0.3 0.187 0.184
HAZ 0.25%+0.04 0.27£0.03 0.30£0.04 0.639 0.582
Weight (kg) 47.8+0.4 47.1+0.4 47.7+0.4 0.517 0.694
BMI (kg/m?) 20.1+0.1 19.8+0.1 19.9+0.1 0.213 0.311
Girls (n=3,319)?
Total protein
Median (range) 11.0(4.3-12.6) 13.8(12.6—15.2) 17.5(15.2—42.6)
Height (cm) 145.8+0.3 146.1£0.3 145.8+0.3 0.606 0.807
HAZ 0.28+0.04 0.33%+0.04 0.27%0.04 0.461 0.775
Weight (kg) 41.7£0.4 42.0£0.3 41.9%0.4 0.859 0.715
BMI (kg/m?) 18.9%0.1 19.0£0.1 19.0£0.1 0.889 0.661
Animal protein
Median (range) 4.2(0.0-6.0) 7.5(6.0-9.1) 11.7(9.1-37.5)
Height (cm) 145.7£0.3 146.3%0.3 145.8+0.3 0.221 0.865
HAZ 0.29%0.04 0.31%+0.04 0.28%+0.04 0.811 0.737
Weight (kg) 41.6%0.4 41.9%0.3 42.1%£0.4 0.683 0.487
BMI (kg/m?) 18.9%0.1 18.9%0.1 19.1£+0.1 0.447 0.303
Plant protein
Median (range) 4.7(0.5-5.2) 6.1(5.4—6.7) 7.7(6.7-14.8)
Height (cm) 145.8+0.3 146.1£0.3 145.8+0.3 0.635 0.920
HAZ 0.31£0.04 0.30£0.04 0.27£0.03 0.642 0.389
Weight (kg) 41.7+0.3 42.1+0.4 41.8+0.3 0.734 0.922
BMI (kg/m?) 18.9%+0.1 19.0+0.1 19.0+0.1 0.870 0.969

All values are presented as adjusted mean +* standard error after adjusting for age, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 tertile 3.

2) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.
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Table 4. Anthropometric measurements according to tertiles of dietary protein intake by age group

Total (n=6,907) Dietary protein intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p—value p for trend

Children(6—11years) (n=3,701)"

Total protein

Median (range) 11.2(4.3-12.6) 13.9(12.7-15.2) 17.3(15.2—37.6)

Height (cm) 134.9£0.3 135.4£0.3 135.9+0.3 0.030 0.021
HAZ 0.29£0.03 0.35%+0.03 0.28%0.03 0.099 0.926
Weight (kg) 32.8%0.3 33.4£0.2 34.3%0.2 0.0004 0.002
BMI (kg/m?) 17.6%0.1 17.8%0.1 18.1%+0.1 0.0003 0.004

Animal protein

Median (range) 4.5(0.0-6.2) 7.6(6.2-9.2) 11.5(9.2-32.1)

Height (cm) 135.4+0.3 185.2+0.8 185.6+0.8 0.587 0.584
HAZ 0.33£0.03 0.29£0.03 0.30£0.02 0.469 0.474
Weight (kg) 33.2%0.3 33:3 =042 34.0+0.2 0.026 0.079
BMI (kg/m?) 17.7+0.1 17.8+0.1 18.1+0.1 0.001 0.018

Plant protein

Median (range) 4.7(1.1-5.2) 6.0(5.4-6.7) 7.6(6.7-15.2)

Height (cm) 135.1+0.3 135.2+0.3 135.9+0.3 0.068 0.075
HAZ 0.29+0.03 0.32£0.03 0.31£0.03 0.611 0.578
Weight (kg) 33.5+0.2 33.3+£0.2 33.7+0.2 0.370 0.429
BMI (kg/m?) 17.9£0.1 17.8£0.1 17.8£0.1 0.384 0.835

Adolescents (12—18years) (n=2,582)%

Total protein

Median (range) 11.2(4.6-12.9) 14.3(12.9-15.8) 18.4(15.8—42.6)

Height (cm) 165.0£0.3 164.7£0.2 165.4+0.3 0.151 0.254
HAZ 0.24%0.04 0.21%+0.04 0.28+0.04 0.372 0.357
Weight (kg) 58.8£0.5 58.6£0.5 60.0£0.4 0.053 0.023
BMI (kg/m?) 21.5£0.1 21.5£0.1 21.8£0.1 0.159 0.040

Animal protein

Median (range) 4.1(0.0-6.1) 7.9(6.1-9.7) 12.7(9.7-37.5)

Height (cm) 165.0£0.2 164.9+0.3 165.2%0.2 0.611 0.451
HAZ 0.21£0.04 0.261+0.04 0.26%+0.04 0.524 0.448
Weight (kg) 58.5%£0.5 58.7£0.5 60.2£0.4 0.013 0.003
BMI (kg/m?) 21.4%0.1 21.4%0.1 21.9%0.1 0.014 0.003

Plant protein

Median (range) 4.7(0.1-5.6) 6.3(5.6—7.0) 8.0(7.0—20.0)

Height (cm) 165.0£0.3 164.9£0.2 165.2+0.2 0.657 0.802
HAZ 0.25%0.04 0.24%0.04 0.23%0.04 0.920 0.504
Weight (kg) 59:5==05 58.6+0.5 59.4+0.5 0.333 0.740
BMI (kg/m?) 2= 00 21.4+0.1 21.6+0.1 0.415 0.695

All values are presented as adjusted mean * standard error after adjusting for sex, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 tertile 3.

2) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 5. Anthropometric measurements according to tertiles of dietary fat intake

Total (n=6,907) Dietary fat intake (% of energy)
Tertile 17 Tertile 2 Tertile 3 p—value p for trend
Total fat
Median (range) 17.1(2.4-20.8) 23.9(20.8-27.1) 32.2(27.3-59.6)
Height (cm) 148.4%0.2 148.6+0.2 148.1£0.2 0.193 0.263
HAZ 0.28%0.03 0.31%+0.03 0.27%0.03 0.457 0.874
Weight (kg) 44.7%0.3 44.7%0.3 44.8%0.3 0.941 0.799
BMI (kg/m?) 19.4%0.1 19.4%0.1 19.6%0.1 0.439 0.280
Animal fat
Median (range) 5.5(0.0-8.5) 11.4(8.5-14.7) 19.7(14.7-54.0)
Height (cm) 148.6+0.2 148.3%0.2 148.2%0.2 0.301 0.143
HAZ 0.32%£0.03 0.26+0.03 0.28%+0.03 0.279 0.444
Weight (kg) 44.6+0.3 445+0.3 45.1+0.3 0.251 0.151
BMI (kg/m?) 19.3+0.1 19.4%+0.1 19.7+0.1 0.026 0.007
Plant fat
Median (range) 5.8(0.0-8.2) 10.9(8.4-13.8) 18(13.8-47.7)
Height (cm) 148.4+0.2 148.3+0.2 148.4%0.2 0.933 0.835
HAZ 0.28%+0.03 0.29£0.03 0.29£0.03 0.886 0.713
Weight (kg) 45.0+0.3 44.8+0.3 44.4%+0.3 0.434 0.200
BMI (kg/m?) 19.6+0.1 19.5%0.1 19.4£0.1 0.277 0.110

All values are presented as adjusted mean * standard error after adjusting for age, sex, and total energy intake.

BMI, body mass index; HAZ, height for z—score
1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.
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Table 6. Anthropometric measurements according to tertiles of dietary fat intake by sex group

Subgroup Dietary fat intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p—value p for trend

Boys (n=3,588)"

Total fat
Median (range) 17.3(5.1-21.0) 24.1(21.0-27.5) 32.5(27.5-59.6)
Height (cm) 150.9£0.3 151.1£0.3 150.5+0.3 0.323 0.234
HAZ 0.29%0.04 0.31%+0.04 0.23%+0.04 0.395 0.304
Weight (kg) 47.3%£0.4 47.5%£0.4 47.8%0.4 0.734 0.404
BMI (kg/m?) 19.8%0.1 19.9%0.1 20.1£0.1 0.260 0.086
Animal fat
Median (range) 5.7(0.0-8.5) 11.3(8.5-14.8) 19.9(14.9-54.0)
Height (cm) 161.8+0.8 150.9£0.2 160.2+0.3 0.022 0.010
HAZ 0.33£0.04 0.27£0.03 0.22£0.04 0.149 0.072
Weight (kg) 47.4+0.4 47.1+0.4 48.1+0.4 0.231 0.152
BMI (kg/m?) 19.8+0.1 19.8+0.1 20.3+0.1 0.007 0.003
Plant fat
Median (range) 5.9(0.0-8.6) 11.1(8.6—-13.9) 18.1(13.9-47.7)
Height (cm) 150.6+0.3 150.8+0.3 151.0+0.3 0.598 0.301
HAZ 0.25+0.04 0.29+0.04 0.29+0.04 0.744 0.547
Weight (kg) 47.5+0.4 47.8+0.4 47.4+0.4 0.713 0.827
BMI (kg/m?) 20.0+0.1 20.0+0.1 19.9£0.1 0.689 0.521

Girls (n=3,319)?

Total fat
Median (range) 16.8(2.4-20.6) 23.7(20.6-27.1) 31.8(27.1-54.7)
Height (cm) 145.9£0.3 146.0£0.3 145.9£0.3 0.963 0.581
HAZ 0.26+0.04 0.31%+0.04 0.32%£0.04 0.566 0.600
Weight (kg) 41.9%0.4 41.9%0.4 41.9%0.3 0.988 0.752
BMI (kg/m?) 19.0£0.1 18.9£0.1 19.0£0.1 0.935 0.502
Animal fat
Median (range) 5.3(0.0-8.5) 11.4(8.5-14.5) 19.6(14.5-50.1)
Height (cm) 145.8+0.3 145.8+0.3 146.1£0.3 0.616 0.313
HAZ 0.30£0.04 0.24%0.04 0.34%0.04 0.251 0.407
Weight (kg) 41.6%0.4 42.0£0.3 42.1%£0.4 0.650 0.416
BMI (kg/m?) 18.9%0.1 19.1%+0.1 19.0£0.1 0.419 0.389
Plant fat
Median (range) 5.6(0.0-8.2) 10.7(8.2—13.7) 17.7(13.8—45.0)
Height (cm) 146.2+0.3 145.9£0.3 145.7£0.3 0.422 0.220
HAZ 0.29£0.04 0.30£0.04 0.29£0.03 0.968 0.909
Weight (kg) 42.5+0.4 41.7+0.3 41.5+0.3 0.151 0.109
BMI (kg/m?) 19.2%+0.1 18.9%+0.1 18.9%+0.1 0.116 0.094

All values are presented as adjusted mean +* standard error after adjusting for age, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 tertile 3.

2) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.
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Table 7. Anthropometric measurements according to tertiles of dietary fat intake by age group

Total (n=6,907)

Dietary fat intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p—value p for trend
Children(6—11years) (n=3,701)"
Total fat
Median (range) 17.2(2.4-20.8) 23.8(20.8—27) 31.4(27-57.1)
Height (cm) 135.4+0.3 135.6+0.3 135.2%£0.3 0.672 0.611
HAZ 0.28%+0.03 0.34+0.03 0.30£0.03 0.177 0.790
Weight (kg) 33.3+0.3 33.8%+0.3 33.56+0.2 0.384 0.700
BMI (kg/m?) 17.7£0.1 17.9%0.1 17.9+0.1 0.193 0.283
Animal fat
Median (range) 6.2(0.0-9.1) 11.8(9.1-15.0) 19.8(15.0—53.0)
Height (cm) 136.0£0.3 134.8+0.3 &5 5 ==(0).6) 0.008 0.612
HAZ 0.32£0.03 0.25+0.03 0.35%0.03 0.020 0.475
Weight (kg) 33.8%0.3 B24220,2 34.0+0.2 0.001 0.299
BMI (kg/m?) 17.8%0.1 17.7£0.1 18.1%0.1 0.001 0.030
Plant fat
Median (range) 5.6(0.4-8.0) 10.3(8.0-13.0) 16.9(13.1-45.0)
Height (cm) 135.4%0.3 135.5%0.3 135.3%0.3 0.854 0.744
HAZ 0.31£0.03 0.31£0.02 0.29%0.03 0.863 0.885
Weight (kg) 33.7£0.3 33.6%0.2 33.2%0.3 0.422 0.698
BMI (kg/m?) 18.0£0.1 17.9+0.1 17.7%0.1 0.083 0.274
Adolescents (12—18years)
(n=2,582)?
Total fat
Median (range) 16.9(3.1-20.7) 24.1(20.7-27.8) 33.1(27.8—59.6)
Height (cm) 165.1+0.2 11(65,2)==(0).2) 164.8+0.3 0.536 0.522
HAZ 0.24%+0.04 0.27+0.04 0.22£0.04 0.687 0.693
Weight (kg) 59.4+0.5 58.8+0.4 59:3==0"5 0.597 0.786
BMI (kg/m?) 2116042 21.4+0.1 2= 00 0.327 0.564
Animal fat
Median (range) 4.8(0.0-7.8) 10.6(7.8-14.2) 19.7(14.2-54.0)
Height (cm) 165.5+0.2 164.7+0.3 164.8%£0.3 0.045 0.101
HAZ 0.27%+0.04 0.25+0.04 0.20£0.04 0.429 0.205
Weight (kg) 59.2+0.5 58.6+0.4 59.7+0.5 0.271 0.384
BMI (kg/m?) 21.5%+0.2 21.5%0.1 21.8+0.2 0.236 0.127
Plant fat
Median (range) 6.0(0.0-9.0) 11.7(9.0-14.7) 19.1(14.7-47.7)
Height (cm) 164.8+0.3 165.1£0.3 165.2+0.2 0.419 0.234
HAZ 0.20%+0.04 0.28%0.04 0.24%0.04 0.333 0.957
Weight (kg) 59.3£0.5 59.3£0.5 58.9£0.4 0.778 0.723
BMI (kg/m?) 21.7£0.2 21.6%0.1 21.5£0.1 0.479 0.380

All values are presented as adjusted mean #* standard error after adjusting for sex, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 tertile 3.

2) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 8. Anthropometric

measurements according to tertiles of dietary fatty acid intake

Total (n=6,907)

Dietary fatty acid intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Saturated fatty acids

Median (range) 5.3(0.5-6.9) 8.2(6.9-9.7) 11.9(9.7-26.8)

Height (cm) 148.4+0.2 148.7+0.2 148.0+0.2 0.047 0.103

HAZ 0.28+0.03 0.30£0.03 0.28%0.03 0.796 0.982

Weight (kg) 44.9%0.3 44.9%0.3 44.4%0.3 0.364 0.236

BMI (kg/m?) 19.5%0.1 19.5+0.1 19.4%0.1 0.852 0.771
Monounsaturated fatty acids

Median (range) 5.1(0.3-6.2) 7.6(6.4-8.8) 10.9(8.8—25.8)

Height (cm) 148.4%0.2 148.4£0.2 148.3%0.2 0.872 0.646

HAZ 0.28%+0.03 0.30%0.03 0.29%0.03 0.839 0.861

Weight (kg) 44.5%0.3 44.7%0.3 45.0£0.3 0.510 0.247

BMI (kg/m?) 19.3%0.1 19.5%0.1 19.6%0.1 0.264 0.108
Polyunsaturated fatty acids

Median (range) 3.2(0.7-4.1) 5.0(4.1-6.0) 7.5(6.0-27.7)

Height (cm) 148.4%0.2 148.3%0.2 148.4%0.2 0.939 0.786

HAZ 0.26%0.03 0.30£0.03 0.30%+0.03 0.440 0.257

Weight (kg) 44.5%0.3 44.5%0.3 45.2%0.3 0.206 0.113

BMI (kg/m?) 19.4+0.1 19.4%0.1 19.6+0.1 0.186 0.093

All values are presented as adjusted mean +* standard error after adjusting for age, sex, and total energy intake
BMI, body mass index; HAZ, height for z—score

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.
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Table 9. Anthropometric measurements according to tertiles of dietary fatty acid intake by sex group

Subgroup Dietary fatty acid intake (% of energy)
Tertile 1 Tertile 2 Tertile 3 p—value p for trend
Boys (n=3,588)"
Saturated fatty acids
Median (range) 5.4(1.3-6.9) 8.2(6.9-9.8) 11.8(9.8-26.1)
Height (cm) 151.0£0.3 151.0£0.3 150.3%0.3 0.118 0.047
HAZ 0.32%0.04 0.28%+0.04 0.23%£0.04 0.220 0.060
Weight (kg) 47.9%0.4 47.6%0.4 47.2%£0.4 0.497 0.203
BMI (kg/m?) 20.0£0.1 20.0£0.1 19.9%0.1 0.870 0.584
Monounsaturated fatty acids
Median (range) 5.2(0.3-6.5) 7.7(6.5-9.0) 11.0(9.0-25.8)
Height (cm) 150.9=£0:3 161.1+0.8 150.5£0.3 0.341 0.414
HAZ 0.29+0.04 0.29£0.04 0.26+£0.04 0.823 0.699
Weight (kg) 47.1+0.4 47.4%0.4 48.1+0.4 0.285 0.117
BMI (kg/m?) 19.8%0.1 19.94+0.1 20.2+0.1 0.060 0.022
Polyunsaturated fatty acids
Median (range) 3.3(0.7-4.2) 5.1(4.2-6.1) 7.6(6.1-27.7)
Height (cm) 150.6+0.3 150.7£0.3 151.1+0.3 0.522 0.268
HAZ 0.22+0.04 0.28£0.04 0.33+0.04 0.099 0.039
Weight (kg) 46.9+0.4 46.8+0.4 49.0+0.4 0.0005 0.001
BMI (kg/m?) 19.7£0.1 19.7£0.1 20.4%0.1 0.0002 0.0008
Girls (n=3,319)?
Saturated fatty acids
Median (range) 5.2(0.5-6.8) 8.1(6.8—9.7) 11.9(9.7-26.8)
Height (cm) 145.7£0.3 146.3%0.3 145.8£0.2 0.213 0.708
HAZ 0.23%0.04 0.32%£0.04 0.34%0.04 0.134 0.053
Weight (kg) 41.6%0.4 42.3%£0.4 41.8%0.3 0.421 0.814
BMI (kg/m?) 18.9%+0.1 19.1£0.1 19.0+0.1 0.702 0.800
Monounsaturated fatty acids
Median (range) 5.0(0.6-6.1) 7.5(6.3-8.7) 10.7(8.7-24.6)
Height (cm) 145.8+0.3 146.0£0.3 145.9%0.3 0.959 0.721
HAZ 0.26%0.04 0.31%+0.04 0.31£0.04 0.610 0.489
Weight (kg) 41.6%0.4 42.3%£0.4 41.7£0.3 0.292 0.923
BMI (kg/m?) 18.9%+0.1 19.2%0.1 18.9%0.1 0.148 0.931
Polyunsaturated fatty acids
Median (range) 3.1(0.7-4.0) 4.9(4.0-5.9) 7.4(5.9-21.9)
Height (cm) 146.0£0.3 145.9£0.3 145.8+0.3 0.869 0.481
HAZ 0.27+0.04 0.34£0.04 0.27+0.04 0.275 0.620
Weight (kg) 42.1+0.4 42.2£0.4 41.4+0.3 0.206 0.136
BMI (kg/m?) 19.1£0.1 19.1+0.1 18.8%0.1 0.119 0.114

All values are presented as adjusted mean +* standard error after adjusting for age, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 tertile 3.

2) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.
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Table 10. Anthropometric measurements according to tertiles of dietary fatty acid intake by age group

Total (n=6,907) Dietary fatty acid intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p—value p for trend

Children (6—11years) (n=3,701)"

Saturated fatty acids

Median (range) 5.6(0.5-7.0) 8.4(7.0-9.9) 11.9(9.9-26.8)

Height (cm) 135.5%0.3 135.9%0.3 134.9+0.3 0.019 0.167
HAZ 0.28%0.03 0.34£0.03 0.30%+0.03 0.286 0.593
Weight (kg) 33.5%0.2 34.0%0.3 33.0£0.2 0.016 0.213
BMI (kg/m?) 17.8%0.1 18.0+0.1 17.8%0.1 0.124 0.652

Monounsaturated fatty acids

Median (range) 5.1(0.6-6.2) 7.5(6.4-8.7) 10.7(8.7-25.8)

Height (cm) 135.4£0.3 135.3£0.3 185.6+0.8 0.778 0.812
HAZ 0.27+0.03 0.32£0.03 0.33£0.02 0.280 0.348
Weight (kg) 33.4%0.3 33.6%0.3 33:5=042) 0.818 0.887
BMI (kg/m?) 17.8%0.1 17.9£0.1 17.8+0.1 0.490 0.835

Polyunsaturated fatty acids

Median (range) 3.1(0.7-4.0) 4.9(4.0-5.8) 7.2(5.8—20.6)

Height (cm) 135.4+0.3 135.1+0.3 135.8+0.3 0.210 0.623
HAZ 0.29+0.03 0.31£0.02 0.32£0.03 0.705 0.596
Weight (kg) 33.1+0.3 33.3+0.2 34.1+0.3 0.017 0.050
BMI (kg/m?) 17.6%0.1 17.9%0.1 18.0£0.1 0.010 0.021

Adolescents (12—18years) (n=2,582)%

Saturated fatty acids

Median (range) 5.0(0.6—6.6) 8.0(6.6—9.5) 11.9(9.5-26.6)

Height (cm) 165.3£0.2 164.9£0.2 164.8+0.3 0.300 0.330
HAZ 0.26+0.04 0.24%0.04 0.22%+0.04 0.827 0.784
Weight (kg) 59.5£0.5 59.0£0.5 58.9£0.5 0.589 0.482
BMI (kg/m?) 21.6%0.2 21.6%0.1 21.6%0.1 0.900 0.734

Monounsaturated fatty acids

Median (range) 5.1(0.3-6.2) 7.7(6.4-9.0) 11.1(9.0-25.0)

Height (cm) 165.2%0.3 164.9%0.2 165.0£0.3 0.718 0.858
HAZ 0.25%0.04 0.26+0.04 0.21£0.04 0.636 0.607
Weight (kg) 58.9%0.5 58.8%0.4 59.8%£0.5 0.234 0.132
BMI (kg/m?) 21.4+0.1 21.5%0.1 21.8%0.2 0.207 0.089

Polyunsaturated fatty acids

Median (range) 3.3(0.7-4.2) 5.2(4.2-6.1) 7.9(6.3-27.7)

Height (cm) 164.5£0.3 165.5£0.2 165.0£0.2 0.014 0.129
HAZ 0.19+0.04 0.31£0.04 0.22£0.04 0.074 0.414
Weight (kg) 58.6+0.5 59.2=20.5 59.6+0.5 0.250 0.167
BMI (kg/m?) 21.5=0,1 21.5=0,1 2= 00 0.376 0.441

All values are presented as adjusted mean * standard error after adjusting for sex, total energy intake.
BMI, body mass index; HAZ, height for z—score

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 tertile 3.

2) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 11. ORs and 95% ClIs of overweight and obesity according to tertiles of dietary protein intake

Total (n=4,820) Dietary protein intake (% of energy)
Tertile 1V Tertile 2 Tertile 3 p for trend

Total protein

Median (range) 11.19(4.29-12.74) 14.05(12.74-15.48) 17.75(15.48-42.60)

Model 1 OR (95% CD? 1.00 1.09(0.91-1.30) 1.34(1.12-1.59) 0.001

Model 2 OR (95% CD® 1.00 1.08(0.90-1.29) 1.31(1.10—1.56) 0.002

Model 3 OR (95% CD* 1.00 1.04(0.87-1.25) 1.20(0.98-1.47) 0.063
Animal protein

Median (range) 4.34(0.00-6.15) 7.75(6.15-9.40) 11.98(9.40—37.48)

Model 1 OR (95% CI) 1.00 1.19(0.99-1.43) 1.44(1.20-1.72) <.0001

Model 2 OR (95% CI) 1.00 1.18(0.98-1.42) 1.41(1.17-1.70) 0.0003

Model 3 OR (95% CI) 1.00 1.15(0.95—1.39) 1.32(1.06—1.64) 0.013
Plant protein

Median (range) 4.70(0.14-5.48) 6.13(5.48-6.82) 7.76(6.82—-19.99)

Model 1 OR (95% CI) 1.00 0.85(0.72—-1.01) 0.93(0.79-1.10) 0.474

Model 2 OR (95% CI) 1.00 0.89(0.74-1.06) 0.99(0.83-1.18) 0.980

Model 3 OR (95% CI) 1.00 0.93(0.78-1.11) 1.05(0.88-1.26) 0.510

OR, odds ratio; CI, confidence interval

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.

2) Adjusted for age, sex, household income, maternal education, and total energy intake.

3) Adjusted for age, total energy intake, household income, maternal education, and fat intake.

4) Adjusted for age, sex, household income, maternal education, total energy intake, and carbohydrate intake.
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Table 12. ORs and 95% Cls of overweight and obesity according to tertiles of dietary protein intake stratified by
sex group

Total (n=4,820) Dietary protein intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend

Boys (n=2,485)"

Total protein

Median (range) 11.31(4.91-12.91) 14.31(12.91-15.73) 18.03(15.73-39.48)

Model 1 OR (95% CD? 1.00 1.25(0.99-1.59) 1.45(1.14-1.85) 0.003

Model 2 OR (95% CD¥ 1.00 1.23(0.97-1.56) 1.40(1.10—1.80) 0.008

Model 3 OR (95% CD" 1.00 1.16(0.91-1.48) 1.22(0.92-1.61) 0.174
Animal protein

Median (range) 4.49(0.00-6.26) 7.94(6.26—-9.65) 12.30(9.65—34.50)

Model 1 OR (95% CI) 1.00 1.37(1.08—-1.75) 1.56(1.22-1.99) 0.0004

Model 2 OR (95% CI) 1.00 1.35(1.06-1.71) 1.48(1.14-1.92) 0.003

Model 3 OR (95% CI) 1.00 1.28(1.00—1.64) 1.29(0.95-1.75) 0.097
Plant protein

Median (range) 4.73(0.14-5.53) 6.17(5.53-6.89) 7.81(6.89-19.99)

Model 1 OR (95% CI) 1.00 0.77(0.61-0.98) 0.91(0.73-1.15) 0.472

Model 2 OR (95% CI) 1.00 0.83(0.65—-1.06) 1.00(0.79-1.28) 0.885

Model 3 OR (95% CI) 1.00 0.89(0.69—-1.14) 1.09(0.85-1.40) 0.433

Girls (n=2,335)%

Total protein

Median (range) 11.04(4.29-12.58) 13.81(12.58-15.20) 17.50(15.20-42.60)

Model 1 OR (95% CI) 1.00 1.04(0.78-1.37) 1.22(0.94-1.58) 0.113

Model 2 OR (95% CI) 1.00 1.04(0.78-1.37) 1.22(0.93-1.59) 0.116

Model 3 OR (95% CI) 1.00 1.03(0.78—-1.37) 1.21(0.90—-1.63) 0.177
Animal protein

Median (range) 4.16(0.00-6.03) 7.53(6.03-9.10) 11.68(9.11-37.48)

Model 1 OR (95% CI) 1.00 1.18(0.90—1.54) 1.38(1.07-1.78) 0.033

Model 2 OR (95% CI) 1.00 1.19(0.90-1.57) 1.41(1.08-1.84) 0.030

Model 3 OR (95% CI) 1.00 1.21(0.91-1.61) 1.46(1.08—1.98) 0.043
Plant protein

Median (range) 4.66(0.51-5.44) 6.08(5.44—6.75) 7.72(6.75—14.78)

Model 1 OR (95% CI) 1.00 0.94(0.72—-1.22) 0.96(0.74—-1.24) 0.764

Model 2 OR (95% CI) 1.00 0.94(0.71-1.23) 0.96(0.73-1.25) 0.782

Model 3 OR (95% CI) 1.00 0.96(0.73-1.27) 0.99(0.76-1.30) 0.993

OR, odds ratio; CI, confidence interval

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 for tertile 3.

2)Adjusted for age, total energy intake, household income, maternal education.

3) Adjusted for age, total energy intake, household income, maternal education, and fat intake.

4) Adjusted for age, total energy intake, household income, maternal education, and carbohydrate intake.
5) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.



Ao wet 53 BAS A AIE Table 13 o AAISA T 6-11 Al olsolM =
A4, 7HASSTE, oWy uSeE, F ool AdAEE 2Asa, 12-18 A
FadelAEs # AT 6-11 Al ofselA F WA HF LT
Al 2w A@Ade] #EEFHAL (OR, 1.32, 95% CI, 1.03-1.69, p for
trend=0.011), 12-18 Al 2 Tt Axdo] A& At (OR, 1.33, 95% CI, 1.04—
1.69), p for trend=0.012). ©o] A¥Y=S AWS F7F HAANE FAHATY. 54

1>
>,
)
o
o
AN
N
l

AHAZFTS AAGANAME ABAo] B&EEHUY (6-11 Al oF&;0R, 1.40,95% CI, 1.09—
1.79, p for trend=0.011, 12—-18 A F2W;0R, 1.49, 95% CI, 1.16—1.92, p for

trend=0.012). A®S F7F HAYSE T AAALLS FAHUI, 12-18 Al
FadeAe BrdEs F7F Y% Fodx fA45H30H (OR, 0.38, 95% CI, 1.01-
1.89, p for trend=0.032). 254 @WAI= 6-11 A olx 12-18 Al H A d A

Aol BAEA Lokt



Table 13. ORs and 95% Cls of overweight and obesity according to tertiles of dietary protein intake stratified by

age group

Total (n=4,820)

Dietary protein intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend
Children(6—11years) (n=2,618)"
Total protein
Median (range) 11.19(4.29-12.65) 13.86(12.65-15.24) 17.27(15.24-37.62)
Model 1 OR (95% CD? 1.00 1.11(0.87—-1.40) 1.32(1.03-1.69) 0.011
Model 2 OR (95% CD¥ 1.00 1.09(0.86—1.39) 1.29(1.01-1.66) 0.019
Model 3 OR (95% CD* 1.00 1.06(0.83-1.35) 1.20(0.91-1.59) 0.100
Animal protein
Median (range) 4.52(0.00-6.16) 7.64(6.16-9.21) 11.54(9.21-32.05)
Model 1 OR (95% CI) 1.00 1.24(0.97—-1.60) 1.40(1.09-1.79) 0.011
Model 2 OR (95% CI) 1.00 1.23(0.95—1.59) 1.37(1.05—1.78) 0.026
Model 3 OR (95% CI) 1.00 1.19(0.92—1.55) 1.29(0.95-1.74) 0.136
Plant protein
Median (range) 4.69(1.06-5.43) 6.04(5.43-6.69) 7.58(6.69-15.18)
Model 1 OR (95% CI) 1.00 1.01(0.80—-1.27) 1.00(0.79-1.27) 0.729
Model 2 OR (95% CI) 1.00 1.06(0.83-1.34) 1.07(0.84-1.38) 0.371
Model 3 OR (95% CI) 1.00 1.09(0.86-1.39) 1.12(0.87-1.45) 0.231
Adolescents (12—18years)
(n=2,184)”
Total protein
Median (range) 11.20(4.63-12.86) 14.28(12.86-15.83) 18.43(15.83-42.60)
Model 1 OR (95% CI) 1.00 1.15(0.89—-1.49) 1.33(1.04-1.69) 0.012
Model 2 OR (95% CI) 1.00 1.14(0.88-1.48) 1.31(1.02—1.67) 0.020
Model 3 OR (95% CI) 1.00 1.10(0.84—1.44) 1.19(0.90—1.58) 0.164
Animal protein
Median (range) 4.13(0.00-6.08) 7.87(6.09-9.70) 12.70(9.70-37.48)
Model 1 OR (95% CI) 1.00 1.21(0.93-1.57) 1.49(1.16-1.92) 0.001
Model 2 OR (95% CI) 1.00 1.20(0.92-1.56) 1.47(1.13-1.92) 0.003
Model 3 OR (95% CI) 1.00 1.17(0.90-1.53) 1.38(1.01-1.89) 0.032
Plant protein
Median (range) 4.70(0.14-5.55) 6.28(5.55-6.96) 7.99(6.96-19.99)
Model 1 OR (95% CI) 1.00 0.75(0.58—0.97) 0.93(0.74-1.18) 0.339
Model 2 OR (95% CI) 1.00 0.77(0.60—1.01) 0.97(0.76—1.25) 0.582
Model 3 OR (95% CI) 1.00 0.82(0.63—1.07) 1.04(0.81—1.34) 0.983

OR, odds ratio; CI, confidence interval

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 for tertile 3.
2)Adjusted for sex, total energy intake, household income, maternal education, and sedentary time (for adolescents).

3)Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and fat intake.

4) Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and carbohydrate intake.

5) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 14. ORs and 95% ClIs of overweight and obesity according to tertiles of dietary fat intake

Total (n=4,820)

Dietary fat intake (% of energy)

Tertile 17

Tertile 2

Tertile 3

p for trend

Total fat

Median (range)

Model 1 OR (95% CD?
Model 2 OR (95% CD?
Model 3 OR (95% CD*

Animal fat

Median (range)

Model 1 OR (95% CI)
Model 2 OR (95% CI)
Model 3 OR (95% CI)

Plant fat

Median (range)

Model 1 OR (95% CI)
Model 2 OR (95% CI)
Model 3 OR (95% CI)

17.11(2.43-20.77)
1.00
1.00
1.00

5.55(0.00-8.47)
1.00
1.00
1.00

5.75(0.00-8.43)
1.00
1.00
1.00

23.94(20.77-27.33)
0.98(0.82-1.17)
0.97(0.81-1.16)
0.80(0.65-0.98)

11.36(8.48—14.69)
1.11(0.93—-1.34)
1.06(0.89-1.28)
1.07(0.89-1.29)

10.94(8.43-13.83)
1.03(0.87—-1.22)
1.06(0.90—1.26)
1.02(0.86—1.21)

32.18(27.33-59.58)
1.11(0.93-1.33)
1.06(0.88—1.27)
0.69(0.51-0.92)

19.74(14.69-54.03)
1.33(1.11-1.60)
1.23(1.02—-1.48)
1.18(0.95-1.46)

17.96(13.83-47.68)
0.80(0.67-0.95)
0.84(0.71-1.01)
0.74(0.62-0.89)

0.238
0.517
0.011

0.002
0.028
0.126

0.006
0.039
0.001

OR, odds ratio; CI, confidence interval

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.

2) Adjusted for age, sex, household income, maternal education, and total energy intake.

3) Adjusted for age, total energy intake, household income, maternal education, and protein intake.

4) Adjusted for age, sex, household income, maternal education, total energy intake, and carbohydrate intake.
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Table 15. ORs and 95% Cls of overweight and obesity according to tertiles of dietary fat intake stratified by sex
group

Total (n=4,820) Dietary fat intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend

Boys (n=2,485)"
Total fat

Median (range) 17.33(5.14-21.03) 24.12(21.04-27.50) 32.49(27.51-59.58)

Model 1 OR (95% CD? 1.00 0.97(0.76—1.23) 1.15(0.90—1.46) 0.187

Model 2 OR (95% CD® 1.00 0.95(0.75-1.20) 1.08(0.84-1.37) 0.434

Model 3 OR (95% CD* 1.00 0.71(0.54-0.93) 0.55(0.37-0.81) 0.007
Animal fat

Median (range)

5.69(0.00-8.48)

11.27(8.49-14.84)

19.91(14.85-54.03)

Model 1 OR (95% CI) 1.00 0.95(0.74-1.21) 1.40(1.11-1.77) 0.002
Model 2 OR (95% CI) 1.00 0.90(0.70-1.15) 1.25(0.98-1.61) 0.030
Model 3 OR (95% CI) 1.00 0.89(0.70-1.15) 1.15(0.86—-1.54) 0.231
Plant fat
Median (range) 5.85(0.02-8.59) 11.14(8.59-13.91) 18.13(13.93-47.68)
Model 1 OR (95% CI) 1.00 1.07(0.86—1.34) 0.81(0.63-1.03) 0.080
Model 2 OR (95% CI) 1.00 1.13(0.90-1.42) 0.88(0.69-1.13) 0.318
Model 3 OR (95% CI) 1.00 1.06(0.85-1.32) 0.74(0.58-0.95) 0.015
Girls (n=2,335)"
Total fat
Median (range) 16.81(2.43-20.57) 23.74(20.57-27.14) 31.84(27.15-54.73)
Model 1 OR (95% CI) 1.00 1.00(0.77-1.31) 1.04(0.80—-1.35) 0.815
Model 2 OR (95% CI) 1.00 0.99(0.76-1.30) 1.01(0.77-1.33) 0.825
Model 3 OR (95% CI) 1.00 0.94(0.68-1.28) 0.89(0.56—1.40) 0.847
Animal fat
Median (range) 5.30(0.00—8.47) 11.41(8.47-14.51) 19.63(14.54-50.09)
Model 1 OR (95% CI) 1.00 1.34(1.04-1.73) 1.24(0.95-1.63) 0.175
Model 2 OR (95% CI) 1.00 1.30(1.01-1.69) 1.19(0.91-1.57) 0.319
Model 3 OR (95% CI) 1.00 1.34(1.03-1.74) 1.24(0.90—-1.69) 0.256
Plant fat
Median (range) 5.65(0.00-8.21) 10.72(8.21-13.75) 17.74(13.75—44.98)
Model 1 OR (95% CI) 1.00 0.88(0.68—1.14) 0.73(0.56-0.95) 0.026
Model 2 OR (95% CI) 1.00 0.89(0.69-1.15) 0.75(0.58-0.97) 0.041
Model 3 OR (95% CI) 1.00 0.88(0.68—1.14) 0.71(0.54-0.92) 0.015

OR, odds ratio; CI, confidence interval

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 for tertile 3.

2)Adjusted for age, total energy intake, household income, maternal education.

3) Adjusted for age, total energy intake, household income, maternal education, and protein intake.

4) Adjusted for age, total energy intake, household income, maternal education, and carbohydrate intake.
5) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.
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Table 16. ORs and 95% Cls of overweight and obesity according to tertiles of dietary fat intake stratified by age

group

Total (n=4,820)

Dietary fat intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend
Children(6—11years) (n=2,618)"
Total fat
Median (range) 17.23(2.43-20.81) 23.81(20.82-27.02) 31.38(27.02-57.32)
Model 1 OR (95% CD? 1.00 1.17(0.91-1.52) 1.12(0.87—-1.44) 0.298
Model 2 OR (95% CD¥ 1.00 1.15(0.89—-1.49) 1.06(0.82—1.37) 0.523
Model 3 OR (95% CD* 1.00 0.95(0.72—-1.25) 0.69(0.47—-1.00) 0.129
Animal fat
Median (range) 6.20(0.00-9.09) 11.84(9.09-15.04) 19.84(15.05-53.01)
Model 1 OR (95% CI) 1.00 1.02(0.79—-1.31) 1.37(1.06—1.76) 0.005
Model 2 OR (95% CI) 1.00 0.98(0.76—1.27) 1.27(0.98—-1.66) 0.030
Model 3 OR (95% CI) 1.00 1.00(0.77-1.29) 1.27(0.94-1.72) 0.051
Plant fat
Median (range) 5.62(0.37-8.00) 10.28(8.00-13.05) 16.88(13.05-44.98)
Model 1 OR (95% CI) 1.00 1.01(0.79-1.28) 0.74(0.57-0.95) 0.021
Model 2 OR (95% CI) 1.00 1.04(0.82-1.32) 0.77(0.60—1.00) 0.059
Model 3 OR (95% CI) 1.00 1.01(0.79-1.28) 0.70(0.54-0.90) 0.007
Adolescents (12—18years)
(n=2,184)”
Total fat
Median (range) 16.94(3.09-20.70) 24.13(20.71-27.78) 33.08(27.78-59.58)
Model 1 OR (95% CI) 1.00 0.83(0.64—1.07) 1.04(0.81—1.34) 0.620
Model 2 OR (95% CI) 1.00 0.81(0.63—-1.05) 0.99(0.77-1.28) 0.916
Model 3 OR (95% CI) 1.00 0.65(0.49—-0.87) 0.59(0.40—0.89) 0.022
Animal fat
Median (range) 4.79(0.00-7.75) 10.64(7.75-14.23) 19.66(14.23-54.03)
Model 1 OR (95% CI) 1.00 1.16(0.88-1.51) 1.31(1.01-1.71) 0.079
Model 2 OR (95% CI) 1.00 1.10(0.84-1.44) 1.20(0.91-1.57) 0.309
Model 3 OR (95% CI) 1.00 1.11(0.85-1.45) 1.15(0.85-1.56) 0.635
Plant fat
Median (range) 5.99(0.00-8.97) 11.66(8.97-14.70) 19.12(14.71-47.68)
Model 1 OR (95% CI) 1.00 0.89(0.70-1.14) 0.74(0.57—0.97) 0.071
Model 2 OR (95% CI) 1.00 0.92(0.72-1.18) 0.79(0.60—1.03) 0.198
Model 3 OR (95% CI) 1.00 0.87(0.68—1.12) 0.68(0.52—0.90) 0.021

OR, odds ratio; CI, confidence interval

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 for tertile 3.
2)Adjusted for sex, total energy intake, household income, maternal education, and sedentary time (for adolescents).

3)Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and fat intake.

4) Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and carbohydrate intake.

5) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 17. ORs and 95% Cls

of overweight and obesity according to tertiles of dietary fatty acid intake

Total (n=4,820)

Dietary fatty acid intake (% of energy)

Tertile 1V

Tertile 2

Tertile 3

p for trend

Saturated fatty acids
Median (range)
Model 1 OR (95% CD?
Model 2 OR (95% CD?
Model 3 OR (95% CD?
Monounsaturated fatty acids
Median (range)
Model 1 OR (95% CI)
Model 2 OR (95% CI)
Model 3 OR (95% CI)
Polyunsaturated fatty acids
Median (range)
Model 1 OR (95% CI)
Model 2 OR (95% CI)
Model 3 OR (95% CI)

5.31(0.48-6.87)
1.00
1.00
1.00

5.10(0.29-6.42)
1.00
1.00
1.00

3.20(0.68-4.10)
1.00
1.00
1.00

8.21(6.87-9.74)
1.03(0.86—1.23)
1.02(0.86—1.22)
0.90(0.75-1.08)

7.59(6.42-8.81)
1.19(0.99-1.43)
1.16(0.97—1.40)
1.07(0.88-1.32)

5.01(4.10-6.03)
1.14(0.95-1.37)
1.11(0.92-1.33)
1.07(0.89—-1.30)

11.88(9.75-26.82)
1.01(0.84-1.21)
1.02(0.85-1.22)
0.75(0.60-0.94)

10.88(8.81-25.77)
1.26(1.05—-1.52)
1.22(1.01-1.47)
1.02(0.78-1.32)

7.51(6.03-27.68)
1.18(0.99-1.40)
1.10(0.92-1.31)
1.03(0.85—1.25)

0.938
0.825
0.010

0.015
0.041
0.975

0.074
0.358
0.837

OR, odds ratio; CI, confidence interval

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.
2) Adjusted for age, sex, household income, maternal education, and total energy intake.
3) Adjusted for age, total energy intake, household income, maternal education, and protein intake.

4) Adjusted for age, sex, household income, maternal education, total energy intake, and carbohydrate intake.
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Table 17. ORs and 95% Cls
sex group

of overweight and obesity according to tertiles of dietary fatty acid intake stratified by

Total (n=4,820)

Dietary fatty acid intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend
Boys (n=2,485)"
Saturated fatty acids
Median (range) 5.38(1.27-6.94) 8.25(6.94-9.76) 11.84(9.76-26.06)
Model 1 OR (95% CD? 1.00 0.97(0.76-1.24) 0.88(0.69-1.13) 0.343
Model 2 OR (95% CD¥ 1.00 0.98(0.76-1.26) 0.90(0.70-1.15) 0.409
Model 3 OR (95% CD" 1.00 0.76(0.59-0.99) 0.52(0.39-0.70) <.0001
Monounsaturated fatty acids
Median (range) 5.18(0.29-6.50) 7.70(6.50—8.99) 11.04(9.00-25.77)
Model 1 OR (95% CI) 1.00 1.09(0.85—1.39) 1.43(1.12—-1.83) 0.002
Model 2 OR (95% CI) 1.00 1.07(0.84—-1.37) 1.38(1.07—1.77) 0.005
Model 3 OR (95% CI) 1.00 0.96(0.73-1.26) 1.08(0.75—1.54) 0.453
Polyunsaturated fatty acids
Median (range) 3.27(0.68-4.19) 5.08(4.19-6.13) 7.56(6.13—-27.68)
Model 1 OR (95% CI) 1.00 1.04(0.81-1.33) 1.43(1.13—-1.81) 0.002
Model 2 OR (95% CI) 1.00 1.01(0.79-1.29) 1.31(1.03-1.67) 0.022
Model 3 OR (95% CI) 1.00 0.96(0.75—-1.24) 1.21(0.93-1.58) 0.121
Girls (n=2,335)"
Saturated fatty acids
Median (range) 5.24(0.48-6.77) 8.14(6.77-9.72) 11.93(9.72-26.82)
Model 1 OR (95% CI) 1.00 1.09(0.85-1.40) 1.17(0.89-1.53) 0.340
Model 2 OR (95% CI) 1.00 1.09(0.84—1.40) 1.18(0.90—1.54) 0.305
Model 3 OR (95% CI) 1.00 1.09(0.83—-1.42) 1.15(0.83—-1.61) 0.528
Monounsaturated fatty acids
Median (range) 4.98(0.55-6.32) 7.46(6.32—8.66) 10.72(8.66—24.64)
Model 1 OR (95% CI) 1.00 1.35(1.04—-1.75) 1.01(0.77-1.32) 0.986
Model 2 OR (95% CI) 1.00 1.32(1.02-1.72) 0.98(0.75-1.29) 0.842
Model 3 OR (95% CI) 1.00 1.24(0.93—-1.65) 0.84(0.57-1.25) 0.409
Polyunsaturated fatty acids
Median (range) 3.11(0.70-4.03) 4.91(4.03-5.94) 7.40(5.94-21.93)
Model 1 OR (95% CI) 1.00 1.20(0.93-1.54) 0.89(0.68—1.16) 0.351
Model 2 OR (95% CI) 1.00 1.17(0.90-1.51) 0.84(0.64—1.11) 0.197
Model 3 OR (95% CI) 1.00 1.15(0.88—1.50) 0.81(0.60—1.10) 0.156

OR, odds ratio; CI, confidence interval

1) The number of boy subjects was 959 for tertile 1, 959 for tertile 2, and 959 for tertile 3.

2)Adjusted for age, total energy intake, household income, maternal education.

3) Adjusted for age, total energy intake, household income, maternal education, and protein intake.

4) Adjusted for age, total energy intake, household income, maternal education, and carbohydrate intake.

5) The number of girl subjects was 896 for tertile 1, 897 for tertile 2, and 897 for tertile 3.



Ao wpel 3 A3 A= Table 19 o] AAISFFATE 12—18 A FAdolA AE,

T, oMy uSFE, FoduA AFHF, BrdeEs F7F BASIS o
ESA ALY AR 7HE w8 OF°] 7P B 2Fel vlE AT 9 ovjee
W 7F 0.74 W) wekth (OR, 0.74, 95% CI, 0.54—0.98, p for trend=0.015).
EXSAA AT 2 6-11 Al ofsolA= ojust ARG E HFEHA gkt



Table 19. ORs and 95% Cls
age group

of overweight and obesity according to tertiles of dietary fatty acid intake stratified by

Total (n=4,820)

Dietary fatty acid intake (% of energy)

Tertile 1 Tertile 2 Tertile 3 p for trend
Children(6—11years) (n=2,618)"
Saturated fatty acids
Median (range) 5.61(0.48—7.04) 8.38(7.05-9.91) 11.88(9.91-26.82)
Model 1 OR (95% CD? 1.00 1.05(0.83—1.34) 1.04(0.81—-1.34) 0.857
Model 2 OR (95% CD¥ 1.00 1.05(0.82—1.34) 1.04(0.81—-1.34) 0.881
Model 3 OR (95% CD* 1.00 0.93(0.72—-1.20) 0.80(0.59-1.09) 0.115
Monounsaturated fatty acids
Median (range) 5.12(0.62-6.41) 7.52(6.41-8.67) 10.71(8.67-25.77)
Model 1 OR (95% CI) 1.00 1.25(0.97—-1.61) 1.20(0.93—1.55) 0.167
Model 2 OR (95% CI) 1.00 1.23(0.95—1.58) 1.16(0.89—1.50) 0.276
Model 3 OR (95% CI) 1.00 1.11(0.84—1.47) 0.93(0.66—1.30) 0.635
Polyunsaturated fatty acids
Median (range) 3.13(0.68-4.02) 4.86(4.02-5.83) 7.23(5.83-20.64)
Model 1 OR (95% CI) 1.00 1.28(0.99-1.65) 1.19(0.94-1.51) 0.153
Model 2 OR (95% CI) 1.00 1.23(0.96-1.59) 1.12(0.88-1.43) 0.370
Model 3 OR (95% CI) 1.00 1.20(0.92-1.57) 1.06(0.82-1.39) 0.671
Adolescents (12—18years)
(n=2,184)”
Saturated fatty acids
Median (range) 5.01(0.59-6.62) 8.02(6.62-9.46) 11.91(9.46-26.60)
Model 1 OR (95% CD? 1.00 1.01(0.78—1.32) 0.98(0.76—1.27) 0.726
Model 2 OR (95% CD? 1.00 1.02(0.78-1.33) 1.01(0.78-1.30) 0.890
Model 3 OR (95% CD " 1.00 0.89(0.67-1.16) 0.73(0.54-0.98) 0.015
Monounsaturated fatty acids
Median (range) 5.07(0.29-6.42) 7.65(6.42-9.02) 11.09(9.02-25.00)
Model 1 OR (95% CI) 1.00 1.13(0.87-1.47) 1.24(0.96-1.61) 0.074
Model 2 OR (95% CI) 1.00 1.11(0.85-1.44) 1.19(0.92-1.55) 0.135
Model 3 OR (95% CI) 1.00 1.02(0.77-1.36) 0.98(0.69-1.39) 0.915
Polyunsaturated fatty acids
Median (range) 3.29(0.70-4.21) 5.17(4.21-6.32) 7.86(6.32—27.68)
Model 1 OR (95% CI) 1.00 1.05(0.82—1.36) 1.18(0.92—1.51) 0.285
Model 2 OR (95% CI) 1.00 1.03(0.80—1.32) 1.08(0.84—1.40) 0.728
Model 3 OR (95% CI) 1.00 0.99(0.76—1.28) 1.03(0.77—-1.36) 0.923

OR, odds ratio; CI, confidence interval

1) The number of children subjects was 994 for tertile 1, 995 for tertile 2, and 994 for tertile 3.

2)Adjusted for sex, total energy intake, household income, maternal education, and sedentary time (for adolescents).

3)Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and fat intake.

4) Adjusted for sex, total energy intake, household income, maternal education, sedentary time (for adolescents), and carbohydrate intake.
5) The number of adolescent subjects was 861 for tertile 1, 862 for tertile 2, and 861 for tertile 3.
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Table 20. Mean daily macronutrient and food group consumption according to tertiles of dietary total protein intake

Characteristic Dietary protein intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Total protein (n=6,007)
Median (range) 11.19(4.29-12.74) 14.05(12.74-15.48) 17.75(15.48—42.60)
Energy (kcal) 1896.9+30.0 1910.7+27.6 1885.0+29.9 0.612 0.603

Protein (% of energy)

Total 10.81+0.06 14.00£0.05 18.73%0.09 <.0001 <.0001
Animal 4.50+0.08 7.58+0.08 12.77£0.13 <.0001 <.0001
Plant 6.31+0.06 6.42+0.06 5.96+0.07 <.0001 <.0001

Fat (% of energy)

Total 22.77%+0.33 24.44%0.31 25.75%+0.34 <.0001 <.0001
Animal 9.28+0.26 118} B2==(0),27 15.45+0.32 <.0001 <.0001
Plant 13.53+0.30 10.98+0.25 10.40£0.26 <.0001 <.0001

Fatty acids (% of energy)

Saturated 8.47+0.16 8.72+0.15 8.45+0.15 0.072 0.777
Monounsaturated 7.23%£0.13 8.02%0.12 8.56%0.14 <.0001 <.0001
Polyunsaturated 4.67£0.09 5.18%£0.09 5.96+0.10 <.0001 <.0001

Carbohydrate (% of energy)
Total 66.42%+0.33 61.57%0.31 55.52%+0.34 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 1.54+0.08 2.54+0.08 3.81£0.10 <.0001 <.0001
Red meats 1.09£0.07 1.81+0.09 2.00£0.09 <.0001 <.0001
Processed meats 0.24%0.02 0.27£0.02 0.28+0.03 0.527 0.282
Poultries 0.20£0.04 0.47%0.05 1.53+0.08 <.0001 <.0001
Seafoods 0.26%0.02 0.39%0.02 0.61£0.03 <.0001 <.0001
Eggs 0.34%0.02 0.52%0.03 0.64%0.03 <.0001 <.0001
Dairy 0.71£0.04 0.77%0.04 0.64%0.04 0.003 0.052

Plant foods

Grains 3.43%+0.04 3.24%0.04 2.77£0.04 <.0001 <.0001
Beans 0.25+0.02 0.34%0.02 0.42%0.02 <.0001 <.0001
Vegetables 3.05+0.09 3.70+0.09 4.11%+0.10 <.0001 <.0001
Fruits 1.76£0.08 1.35+0.06 1.10+0.06 <.0001 <.0001

All values are presented as adjusted means & standard error after age, sex, household income, maternal education, and total energy intake (except for energy intake).
1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, and 1,856 for tertile 3.
2)Food groups (servings/day) = energy intake from food group =+ energy intake per serving of food group according to the Dietary Reference Intakes for Koreans.
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Table 21. Mean daily macronutrient and food group consumption according to tertiles of dietary animal protein intake

Characteristic Dietary animal protein intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Animal protein (n=4,820)
Median (range) 4.34(0.00—6.15) 7.75(6.15—9.40) 11.98(9.40—-37.48)
Energy (kcal) 1863.0£30.1 1939.9£28.2 1893.4£29.7 0.014 0.348

Protein (% of energy)

Total 11.18+0.08 13.86+0.07 18.34+0.11 <.0001 <.0001
Animal 3.98+0.07 7.65+0.06 13.16+0.11 <.0001 <.0001
Plant 7.20+0.06 6.21+0.05 5.19+0.05 <.0001 <.0001

Fat (% of energy)

Total 21.60%0.31 24.39%0.29 27.08%+0.33 <.0001 <.0001
Animal 7.60%+0.22 13.63+0.25 17.20£0.31 <.0001 <.0001
Plant 14.07£0.30 10.83£0.25 9.97%0.26 <.0001 <.0001

Fatty acids (% of energy)

Saturated 7.79%0.16 8.73%0.15 9.20+0.15 <.0001 <.0001
Monounsaturated 6.78%£0.12 8.01£0.12 9.07£0.14 <.0001 <.0001
Polyunsaturated 4.76%0.09 5.12%£0.09 5.91%£0.10 <.0001 <.0001

Carbohydrate (% of energy)
Total 67.22%0.31 61.75%+0.29 54.57%0.32 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 1.23+0.07 2.56+0.08 4.11£0.10 <.0001 <.0001
Red meats 0.85%0.07 1.87+0.09 2.21%0.10 <.0001 <.0001
Processed meats 0.21£0.02 0.28%0.02 0.31£0.03 0.002 0.003
Poultries 0.17£0.04 0.40%0.05 1.60+0.08 <.0001 <.0001
Seafoods 0.25%0.02 0.40£0.02 0.60£0.03 <.0001 <.0001
Eggs 0.33%£0.02 0.54%0.03 0.64%0.03 <.0001 <.0001
Dairy 0.59%0.04 0.78%0.04 0.76£0.04 <.0001 <.0001

Plant foods

Grains 3.6410.04 3.20%0.03 2.60%0.04 <.0001 <.0001
Beans 0.37£0.02 0.33%0.02 0.28%0.02 0.002 0.0005
Vegetables 3.45%0.10 3.74%0.09 3.61%0.09 0.025 0.2076
Fruits 1.69+0.07 1.38+0.07 1.15+0.06 <.0001 <.0001

All values are presented as adjusted means % standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.



Table 22. Mean daily macronutrient and food group consumption according to tertiles of dietary plant protein intake

Characteristic Dietary plant protein intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Plant protein (n=4,820)
Median (range) 4.70(0.14-5.48) 6.13(5.48-6.82) 7.76(6.82—-19.99)
Energy (kcal) 1946.4£29.4 1901.2+28.8 1847.7£29.8 0.002 0.0003

Protein (% of energy)

Total 15.15+0.17 13.97+0.14 13.86+0.14 <.0001 <.0001
Animal 10.71+0.17 7.85+0.14 5.74+0.14 <.0001 <.0001
Plant 4.45%0.03 6.12+0.02 8.12+0.04 <.0001 <.0001

Fat (% of energy)

Total 28.3910.34 23.23%+0.33 21.20%0.31 <.0001 <.0001
Animal 18.00£0.32 11.84+0.27 8.10%0.23 <.0001 <.0001
Plant 10.46+0.27 11.46+0.26 13.17£0.27 <.0001 <.0001

Fatty acids (% of energy)

Saturated 10.34+0.15 8.22+0.16 7.11+0.14 <.0001 <.0001
Monounsaturated 9.49%0.14 7.52%0.13 6.73£0.12 <.0001 <.0001
Polyunsaturated 5.56*0.11 5.00£0.09 5.16£0.09 <.0001 0.0003

Carbohydrate (% of energy)
Total 56.45%+0.40 62.81%0.37 64.95%0.36 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 3.83%0.10 2.34+0.09 1.57%0.08 <.0001 <.0001
Red meats 2.26%0.10 1.56+0.09 1.03+0.07 <.0001 <.0001
Processed meats 0.30£0.03 0.25%£0.02 0.24%0.02 0.210 0.081
Poultries 1.27%0.08 0.53%0.05 0.30£0.05 <.0001 <.0001
Seafoods 0.44%0.03 0.44%0.03 0.36£0.03 0.001 0.001
Eggs 0.56%0.03 0.52%0.03 0.41£0.03 <.0001 <.0001
Dairy 0.95%0.04 0.67%0.04 0.51£0.03 <.0001 <.0001

Plant foods

Grains 2.51%0.03 3.31%+0.04 3.67%0.04 <.0001 <.0001
Beans 0.14£0.01 0.26%0.02 0.59%0.03 <.0001 <.0001
Vegetables 2.83%0.08 3.65%0.09 4.29%0.10 <.0001 <.0001
Fruits 1.36+0.07 1.52+0.07 1.38+0.07 0.076 0.803

All values are presented as adjusted means % standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.
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Table 23. Mean daily macronutrient and food group consumption according to tertiles of dietary total fat intake

Characteristic Dietary fat intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Total fat (n=6,007)
Median (range) 17.11(2.43-20.77) 23.94(20.77-27.33) 32.18(27.33-59.58)
Energy (kcal) 1751.9£30.2 1897.9£27.6 2064.8+30.1 <.0001 <.0001

Protein (% of energy)

Total 13.76+0.15 14.23+0.13 15.04+0.15 <.0001 <.0001
Animal 6.89+0.16 7.88+0.15 9.62+0.17 <.0001 <.0001
Plant 6.87+0.06 6.35+0.06 5.42%0.06 <.0001 <.0001

Fat (% of energy)

Total 16.36+£0.15 23.83%+0.12 33.40%0.18 <.0001 <.0001
Animal 7.85%0.21 11.57+0.24 18.97+0.32 <.0001 <.0001
Plant 8.59+0.21 12.34+0.23 14.47+0.29 <.0001 <.0001

Fatty acids (% of energy)

Saturated 5.57+0.09 8.43%0.10 11.96+0.12 <.0001 <.0001
Monounsaturated 5.11£0.07 7.63%£0.07 11.28+0.10 <.0001 <.0001
Polyunsaturated 3.91£0.07 5.29%0.08 6.65=0.10 <.0001 <.0001

Carbohydrate (% of energy)
Total 69.89%0.22 61.94%0.18 51.56+0.24 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 1.66+0.07 2.16+0.07 4.02£0.10 <.0001 <.0001
Red meats 1.03£0.07 1.28+0.07 2.61£0.10 <.0001 <.0001
Processed meats 0.16%£0.02 0.27£0.02 0.36%£0.03 <.0001 <.0001
Poultries 0.46+0.05 0.61%0.05 1.05+0.08 <.0001 <.0001
Seafoods 0.45%0.03 0.43%£0.02 0.35%£0.02 0.0004 0.0002
Eggs 0.41£0.02 0.53%£0.03 0.56%0.03 <.0001 <.0001
Dairy 0.55%0.04 0.72%0.04 0.86%0.04 <.0001 <.0001

Plant foods

Grains 3.63%0.04 3.22%0.04 2.60+0.04 <.0001 <.0001
Beans 0.35%0.02 0.33%0.02 0.31%0.02 0.389 0.170
Vegetables 4.12%0.10 3.60%0.08 3.01%0.09 <.0001 <.0001
Fruits 1.89+0.08 1.38+0.07 0.94%0.06 <.0001 <.0001

All values are presented as adjusted means % standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.
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Table 24. Mean daily macronutrient and food group consumption according to tertiles of dietary animal fat intake

Characteristic Dietary animal fat intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Animal protein (n=4,820)
Median (range) 5.55(0.00—8.47) 11.36(8.48-14.69) 19.74(14.69-54.03)
Energy (kcal) 1830.8+30.1 1905.1+28.2 1963.0£29.4 <.0001 <.0001

Protein (% of energy)

Total 13.08+0.15 14.43+0.14 15.54+0.14 <.0001 <.0001
Animal 5.91+0.16 8.08+0.14 10.40£0.15 <.0001 <.0001
Plant 7.16+0.06 6.34+0.05 5.14+0.05 <.0001 <.0001

Fat (% of energy)

Total 19.98+0.28 22.76%+0.27 30.36%+0.29 <.0001 <.0001
Animal 5.20%0.12 11.39+0.11 21.81+0.21 <.0001 <.0001
Plant 14.83+0.28 11.47+0.24 8.63+0.23 <.0001 <.0001

Fatty acids (% of energy)

Saturated 6.57+0.14 7.96+0.12 11.26+0.14 <.0001 <.0001
Monounsaturated 6.05£0.10 7.24%0.10 10.58+0.12 <.0001 <.0001
Polyunsaturated 5.26%0.10 5.22%£0.09 5.24%0.09 0.939 0.863

Carbohydrate (% of energy)
Total 66.95%+0.33 62.81%0.31 54.09%0.34 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 1.28+0.07 2.12+0.07 4.42%0.10 <.0001 <.0001
Red meats 0.60£0.06 1.28+0.07 3.05%£0.10 <.0001 <.0001
Processed meats 0.15%£0.02 0.29£0.02 0.36%£0.03 <.0001 <.0001
Poultries 0.54%0.05 0.56%0.05 1.01+0.08 <.0001 <.0001
Seafoods 0.40%0.03 0.47%0.03 0.36%£0.02 <.0001 0.042
Eggs 0.32£0.02 0.56%0.03 0.62£0.03 <.0001 <.0001
Dairy 0.44%0.03 0.71%£0.03 0.99%0.04 <.0001 <.0001

Plant foods

Grains 3.63%0.04 3.23%+0.03 2.61+0.04 <.0001 <.0001
Beans 0.38%0.02 0.34%0.02 0.26+0.02 <.0001 <.0001
Vegetables 3.57%0.10 3.82%0.09 3.39%0.09 <.0001 0.036
Fruits 1.71%+0.07 1.44%0.07 1.09%0.06 <.0001 <.0001

All values are presented as adjusted means % standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.



Table 25. Mean daily macronutrient and food group consumption according to tertiles of dietary plant fat intake

Characteristic

Dietary plant fat intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend
Plant fat (n=4,820)
Median (range) 5.75(0.00—8.43) 10.94(8.43-13.83) 17.96(13.83-47.68)
Energy (kcal) 1790.65+28.83 1907.10+29.35 2010.52£29.49 <.0001 <.0001
Protein (% of energy)
Total 15.11+0.15 14.27+0.14 13.50£0.14 <.0001 <.0001
Animal 9.38£0.17 7.90£0.16 6.82+0.17 <.0001 <.0001
Plant 5.73£0.06 6.37+0.06 6.68+0.07 <.0001 <.0001
Fat (% of energy)
Total 21.92+0.32 23.33+0.30 27.64%+0.28 <.0001 <.0001
Animal 16.49£0.32 12.43£0.29 8.52%0.26 <.0001 <.0001
Plant 5.47+0.10 11.00£0.09 19.19£0.15 <.0001 <.0001
Fatty acids (% of energy)
Saturated 8.14+0.15 8.15+0.15 9.36+0.15 <.0001 <.0001
Monounsaturated 7.51%£0.14 7.62%£0.13 8.60£0.12 <.0001 <.0001
Polyunsaturated 3.82%0.07 5.16£0.07 6.88%0.10 <.0001 <.0001
Carbohydrate (% of energy)
Total 62.97%0.40 62.40%£0.37 58.86+0.34 <.0001 <.0001
Food groups? (servings/day)
Animal foods
Meats 3.34%0.11 2.45%0.09 1.84%+0.09 <.0001 <.0001
Red meats 2.25%0.09 1.61+0.09 0.92%0.08 <.0001 <.0001
Processed meats 0.26%0.02 0.29%0.03 0.24%0.03 0.157 0.374
Poultries 0.83%0.07 0.55%0.06 0.68%0.06 <.0001 0.076
Seafoods 0.41%0.03 0.46%0.03 0.37£0.02 0.011 0.073
Eggs 0.54%0.03 0.53%£0.03 0.41£0.03 <.0001 0.0002
Dairy 0.82%0.04 0.74%0.04 0.56%0.04 <.0001 <.0001
Plant foods
Grains 3.10+0.04 3.21+0.04 3.20+0.04 0.004 0.024
Beans 0.26+0.02 0.35+0.02 0.39+0.03 <.0001 <.0001
Vegetables 3.80+0.09 3.87+0.09 3.12+0.09 <.0001 <.0001
Fruits 1.62+0.07 1.47+0.07 1.16%0.06 <.0001 <.0001

All values are presented as adjusted means % standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.
2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes

Koreans.
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Table 26. Mean daily macronutrient and food group consumption according to tertiles of dietary saturated fatty acid

intake
Characteristic Dietary saturated fatty acid intake (% of energy)
Tertile 1V Tertile 2 Tertile 3 p—value p for trend
Saturated fatty acids (n=6,007)
Median (range) 5.31(0.48-6.87) 8.21(6.87-9.74) 11.88(9.75-26.82)
Energy (kcal) 1781.7£29.0 1927.6%£30.1 1997.6£28.3 <.0001 <.0001
Protein (% of energy)
Total 14.39+0.15 14.44%0.14 14.14£0.15 0.079 0.093
Animal 7.48%0.17 8.10£0.17 8.72%+0.17 <.0001 <.0001
Plant 6.91£0.06 6.33£0.06 5.42%+0.06 <.0001 <.0001
Fat (% of energy)
Total 17.53£0.21 24.06%0.20 31.71%+0.24 <.0001 <.0001
Animal 7.61%£0.21 11.77£0.24 18.87£0.33 <.0001 <.0001
Plant 10.01£0.24 12.37£0.26 12.90£0.29 <.0001 <.0001
Fatty acids (% of energy)
Saturated 5.06+0.07 8.21+0.06 12.66+0.10 <.0001 <.0001
Monounsaturated 5.556+0.09 7.80£0.09 10.57+0.12 <.0001 <.0001
Polyunsaturated 4.98+0.10 5.49+0.09 5.28+0.09 <.0001 0.005
Carbohydrate (% of energy)
Total 68.09+0.30 61.51%+0.27 54.14%0.31 <.0001 <.0001
Food groups? (servings/day)
Animal foods
Meats 1.85+0.08 2.33%£0.08 3.60£0.10 <.0001 <.0001
Red meats 1.01£0.07 1.30+0.07 2.58%0.10 <.0001 <.0001
Processed meats 0.17£0.02 0.29£0.02 0.34+0.03 <.0001 <.0001
Poultries 0.66%0.06 0.75%0.06 0.68%0.07 0.289 0.901
Seafoods 0.53%0.03 0.43%£0.02 0.27%+0.02 <.0001 <.0001
Eggs 0.46%0.03 0.54%0.03 0.49%0.03 0.043 0.335
Dairy 0.39%0.03 0.67%0.04 1.08£0.04 <.0001 <.0001
Plant foods
Grains 3.54%0.04 3.19%0.04 2.73%£0.04 <.0001 <.0001
Beans 0.42%0.02 0.33%£0.02 0.24%£0.02 <.0001 <.0001
Vegetables 4.23%0.10 3.63%£0.09 2.88%0.09 <.0001 <.0001
Fruits 1.85+0.08 1.39+0.06 0.98+0.06 <.0001 <.0001

All values are presented as adjusted means * standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.
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Table 26. Mean daily macronutrient and food group consumption according to tertiles of dietary monounsaturated

fatty acid intake

Characteristic Dietary monounsaturated fatty acid intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Monounsaturated fatty acids

(n=6,007)
Median (range) 5.10(0.29-6.42) 7.59(6.42-8.81) 10.88(8.81-25.77)
Energy (kcal) 1788.2£29.5 1885.3£28.6 2034.5+30.4 <.0001 <.0001

Protein (% of energy)

Total 13.77£0.15 14.45+0.14 14.79+0.15 <.0001 <.0001
Animal 6.95%0.17 8.16£0.16 9.24%0.17 <.0001 <.0001
Plant 6.82£0.06 6.29%0.06 5.56%0.06 <.0001 <.0001

Fat (% of energy)

Total 17.02+0.19 23.94%0.18 32.48%0.22 <.0001 <.0001
Animal 7.65%0.20 11.54+0.22 19.16+0.30 <.0001 0.064
Plant 9.41+0.24 12.48+0.25 13.42+0.29 <.0001 <.0001

Fatty acids (% of energy)

Saturated 5.94+0.11 8.54+0.12 11.40+0.13 <.0001 <.0001
Monounsaturated 4.87+0.05 7.54%+0.05 11.61£0.08 <.0001 <.0001
Polyunsaturated 4.22%0.09 5.40£0.09 6.19+0.09 <.0001 <.0001

Carbohydrate (% of energy)
Total 69.22£0.27 61.61+0.24 52.72£0.28 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 1.52+0.06 2.12£0.07 4.20%£0.09 <.0001 <.0001
Red meats 0.85%0.06 1.20+0.07 2.87£0.10 <.0001 <.0001
Processed meats 0.16%£0.02 0.28%0.02 0.36£0.03 <.0001 <.0001
Poultries 0.51%£0.05 0.64%0.05 0.96%0.08 <.0001 <.0001
Seafoods 0.48%0.03 0.43%£0.02 0.32£0.02 <.0001 <.0001
Eggs 0.37£0.02 0.56%0.03 0.58%0.03 <.0001 <.0001
Dairy 0.63%£0.04 0.77%0.04 0.74%0.04 0.0003 0.010
Plant foods
Grains 3.563%£0.04 3.24%0.04 2.69£0.04 <.0001 <.0001
Beans 0.38%0.02 0.31%£0.02 0.30%0.02 0.005 0.007
Vegetables 4.02%0.10 3.568%0.09 3.14%0.09 <.0001 <.0001
Fruits 1.89+0.08 1.30+0.06 1.02+0.06 <.0001 <.0001

All values are presented as adjusted means * standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.



Table 28. Mean daily macronutrient and food group consumption according to tertiles of dietary polyunsaturated

fatty acid intake

Characteristic Dietary polyunsaturated fatty acid intake (% of energy)

Tertile 1V Tertile 2 Tertile 3 p—value p for trend

Polyunsaturated fatty acids

(n=6,007)
Median (range) 3.20(0.68-4.10) 5.01(4.10-6.03) 7.51(6.03—-27.68)
Energy (kcal) 1802.3£28.0 1919.2£28.4 1993.1£30.6 <.0001 <.0001

Protein (% of energy)

Total 13.46+0.14 14.32+0.14 15.37£0.15 <.0001 <.0001
Animal 7.26%0.15 8.00£0.16 9.18%0.18 <.0001 <.0001
Plant 6.20£0.06 6.32£0.06 6.19£0.07 0.056 0.710

Fat (% of energy)

Total 20.42%0.30 24.41%0.30 28.75%0.30 <.0001 <.0001
Animal 11.90+0.30 13.18%0.31 12.87+0.32 <.0001 0.010
Plant 8.56+0.24 11.31+0.23 15.98+0.24 <.0001 <.0001

Fatty acids (% of energy)

Saturated 8.22+0.16 8.78+0.16 8.69+0.15 0.0002 0.003
Monounsaturated 6.69+0.12 8.11+0.12 9.17£0.13 <.0001 <.0001
Polyunsaturated 3.07£0.04 5.00£0.04 8.16+0.06 <.0001 <.0001

Carbohydrate (% of energy)
Total 66.12+0.34 61.27+0.34 55.88%0.35 <.0001 <.0001
Food groups? (servings/day)

Animal foods

Meats 2.29%0.09 2.60£0.10 2.89%0.10 <.0001 <.0001
Red meats 1.63£0.08 1.70+0.09 1.51+0.09 0.102 0.136
Processed meats 0.22£0.02 0.30£0.03 0.28%0.03 0.016 0.075
Poultries 0.44%0.05 0.61%0.06 1.11+0.07 <.0001 <.0001
Seafoods 0.32%0.02 0.40£0.02 0.53%£0.03 <.0001 <.0001
Eggs 0.35%£0.02 0.56%0.03 0.60£0.03 <.0001 <.0001
Dairy 0.84%0.04 0.72%0.04 0.53%£0.04 <.0001 <.0001
Plant foods
Grains 3.37%£0.04 3.20%0.04 2.88£0.04 <.0001 <.0001
Beans 0.22%0.02 0.32%£0.02 0.48%0.03 <.0001 <.0001
Vegetables 3.38%0.09 3.73%0.09 3.71%£0.10 0.0004 0.004
Fruits 1.72%+0.07 1.35+0.06 1.12%+0.07 <.0001 <.0001

All values are presented as adjusted means * standard error after age, sex, household income, maternal education, and total energy intake

(except for energy intake).

1) The number of subjects was 1,855 for tertile 1, 1,856 for tertile 2, 1,856 for tertile 3.

2)Food groups (servings/day) = energy intake from food group + energy intake per serving of food group according to the Dietary Reference intakes
Koreans.
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Association between dietary protein and fat intake and

overweight and obesity among Korean children and adolescents

Sumin Kim

Department of Food Science and Nutrition

Jeju National University

VII. Abstract

Proteins play a significant role in the body and are essential nutrients for growth and
development. Fat and fatty acids are essential sources of energy that play significant
roles in both immune function and cell membrane formation. However, there is
insufficient evidence regarding protein, fat, and fatty acid intake and its association
with growth indicators and obesity in Korean children and adolescents. Therefore,
this study aimed to assess the relationship between protein and fat intake and

overweight and obesity among Korean children and adolescents. This study included

6,907 individuals aged 6-18 years, who participated in the 2014-2021 Korea

National Health and Nutrition Examination Survey. They provided information on
height and weight through a 1—day 24 —hour dietary recall. Protein and fat intake
were estimated as the percentage of total energy (% of energy) and categorized into
animal and plant protein/fat based on their source. Fatty acids were classified into
saturated, monounsaturated, and polyunsaturated fatty acids. Protein and fat intakes

were classified into tertiles, and their association with overweight and obesity was
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determined. Overweight and obesity were defined according to the 2017 Korean
National Growth Charts. The overall protein intake of the participants was 14.0 %
(7.3 % animal protein and 6.7 % vegetable protein). Additionally, their total fat intake
was 22.8 % (10.9 % animal fat and 11.9 % vegetable fat). Saturated fatty acids
accounted for 7.7 %, monounsaturated fatty acids for 7.5 %, and polyunsaturated
fatty acids for 5 %. The odds ratio (OR) of overweight and obesity was significantly

higher in the highest tertile of animal protein intake than in the lowest tertile (OR:

1.32, 95 % confidence interval [CI]: 1.06-1.64, and p—value for trend = 0.013).

Individuals with the highest tertile of total fat intake exhibited a 31 % reduction in

the risk of overweight/obesity compared to those in the lowest tertile (OR: 0.69, 95 %

CI: 0.51-0.92, and p—value for trend = 0.011). However, this inverse association

was observed only in plant fat (OR: 0.74, 95 % CI: 0.62-0.89, and p—value for trend

= 0.001). Following confounding variable adjustment, including carbohydrate intake,

saturated fatty acid intake was inversely associated with overweight/obesity risk

(OR for tertile 3 vs. tertile 1: 0.75, 95 % CI: 0.60-0.94, and p—value for trend =

0.010). Total proteins, animal fats, and monounsaturated fatty acids exhibited a
positive association with overweight/obesity, which disappeared following
carbohydrate intake adjustment. These findings indicate that an increased intake of
animal protein and a reduced intake of plant fat may increase the risk of pediatric
obesity among Korean children and adolescents. Further study is required to
establish appropriate guidelines for macronutrient intake and to develop effective
nutrition education programs for the prevention and management of obesity in

childhood and adolescence.
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Supplemental Table 1. Major food sources of saturated fatty acids

IX. Appendices

Saturated fatty acids (n=6,907)

Total (n=6,907)

Boys (n=3,588)

Girls (n=3,319)

Rank Mean Standard Mean Standard Mean Standard
Food name Food name Food name
Intake (g/day) Error (g/day) Intake (g/day) Error (g/day) Intake (g/day) Error (g/day)
1 Pork 2.60 0.09 Pork 3.07 0.14 Pork 2.11 0.11
2 Milk 2.43 0.06 Milk 2.84 0.08 Milk 2.00 0.07
3 Beef 1.64 0.07 Beef 1.74 0.09 Beef 1.52 0.08
4 Ramen 1.05 0.04 Ramen 1.11 0.06 Cookie 0.98 0.05
5 Cookie 1.24 0.05 Cookie 1.54 0.07 Ramen 0.91 0.05
6 Egg 0.90 0.02 Egg 0.96 0.03 Egg 0.83 0.02
7 Bread 0.86 0.03 Bread 0.91 0.05 Bread 0.80 0.04
8 Ice cream 0.65 0.04 Soybean oil 0.58 0.04 Ice cream 0.73 0.05
9 Soybean oil 0.55 0.06 Chicken 0.45 0.06 Cake 0.66 0.09
10 Chicken 0.65 0.02 Ice cream 0.73 0.02 Soybean oil 0.56 0.02
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Supplemental Table 2. Major food sources of monounsaturated fatty acids

Monounsaturated fatty acids (n=6,907)

Total (n=6,907) Boys (n=3,588) Girls (n=3,319)
Rank Mean Standard Mean Standard Mean Standard
Food name Food name Food name
Intake (g/day) Error (g/day) Intake (g/day) Error (g/day) Intake (g/day) Error (g/day)
1 Pork 3.05 0.11 Pork 3.59 0.16 Pork 2.47 0.13
2 Beef 1.89 0.08 Beef 2.02 0.10 Beef 1.76 0.09
3 Egg 1.20 0.03 Egg 1.28 0.05 Egg 1.10 0.03
4 Soybean oil 0.96 0.03 Soybean oil 1.04 0.05 Cookie 0.87 0.04
5 Chicken 0.99 0.03 Chicken 1.12 0.04 Soybean oil 0.86 0.03
6 Cookie 0.96 0.06 Cookie 1.07 0.09 Chicken 0.84 0.07
7 Milk 0.88 0.02 Milk 1.03 0.03 Milk 0.72 0.02
8 Ramen 0.71 0.03 Ramen 0.76 0.05 Bread 0.65 0.04
9 Bread 0.79 0.03 Bread 1.00 0.05 Ramen 0.57 0.03
Processed pork Processed pork Processed pork
10 0.59 0.03 0.70 0.04 0.48 0.03
products, ham products, ham products, ham
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Supplemental Table 3. Major food sources of polyunsaturated fatty acids

Polyunsaturated fatty acids (n=6,907)

Total (n=6,907) Boys (n=3,588) Girls (n=3,319)
Rank Mean Standard Mean Standard Mean Standard
Food name Food name Food name
Intake (g/day) Error (g/day) Intake (g/day) Error (g/day) Intake (g/day) Error (g/day)
1 Soybean oil 2.57 0.06 Soybean oil 2.89 0.09 Soybean oil 2.22 0.08
2 Pork 0.96 0.03 Pork 1.12 0.05 Mayonnaise 0.81 0.05
3 Mayonnaise 0.88 0.04 Mayonnaise 0.95 0.06 Pork 0.78 0.04
4 Bread 0.73 0.03 Bread 0.79 0.04 Bread 0.66 0.03
5 Egg 0.65 0.02 Egg 0.71 0.03 Egg 0.59 0.02
6 Cookie 0.58 0.02 Cookie 0.66 0.04 Cookie 0.50 0.03
7 Palm oil 0.48 0.01 Sesame oil 0.52 0.02 Sesame oil 0.44 0.02
8 Tofu 0.38 0.02 Ramen 0.44 0.03 Tofu 0.31 0.02
9 Ramen 0.37 0.01 Tofu 0.45 0.02 Ramen 0.27 0.02
10 Sandwich 0.23 0.01 Sandwich 0.27 0.02 Sandwich 0.18 0.01
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