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5005k o] 4 94(32.75)
&3 A 2 13 v 74(23.87)
2 13 o4 236(76.13)
AR FA dH -9-7) ok 271(87.42)
% 39(12.58)
27 g o 213(72.95)
ol 79(27.05)
TFE AALEY o 106(36.3)
ol & 186(63.7)
FAE AABFY o 121(41.44)
ol 9. 171(58.56)
1) AAZEE: dFdo] FAE AADES 247 308 o] £ E AAGEE 1A
SHEG 1P AABES AolN (LFE 1 $E FHE 28) 7 Bl Ao
2) IAE AATE: 1AL 158 o] B A AS g
3) FAE AABE 2 A 30 E o) BEo] A AS s

-14 -
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JEE
69.03
(214H)

AR SAEARGE AAR

HE/HE A vE
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2)AA7A 250

k'3

CIRSES
77.42
(240%H)

BA A7 e FFEAFE AAA



3 el

E
=

2) @9d A7 SAF/AEAFE AH, AAEFAAY dnty

A od=HE10 ¥)

ol

3

H]

55.71%= WA 2] 31.25%°]

H] &2

9]

3

1}
=

CER

A

=931 (P=0.0002),

=3t (P<0.05 for all).

el

3
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AF Al A BA F Al

A ekt

Z
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A

WA MAAA

T (n=310) (n=70) (n=240) Frvalue
(%) (%) (%)
3 0.0002
HA (n=114) 114(36.77) 39(55.71) 75(31.25)
*14 (n=196) 196(63.23) 31(44.29) 165(68.75)
FEAE (n=310) 22.38+3.17 22.69+2.74 22.3+3.28 0.3661
AFA 0.4118
A 5] (n=285) 285(91.94) 66(94.29) 219(91.25)
XA EA] (n=25) 25(8.06) 4(5.71) 21(8.75)
24 0.8198
g4 (n=254) 254(81.94) 58(82.86) 196(81.67)
1 9] (n=56) 56(18.06) 12(17.14) 44(18.33)
=5 2H 0.5859
2 13 vgkn=74) 74(23.87) 15(21.43) 59(24.58)
4 13 o]4(n=236) 236(76.13) 55(78.57) 181(75.42)
A FA e 0.9368
994 5 (n=271) 271(87.42) 61(87.14) 210(87.50)
9% (n=39) 39(12.58) 9(12.86) 30(12.50)
PEFE 0.7769
158w %9 o5k (n=224) 224(72.96) 51(72.86) 193(80.42)
eta £ ©]4 (n=83) 83(27.04) 19(27.14) 47(19.58)
N AEFE 0.9644
200 991 w9k (n=89) 89(31.01) 21(23.60) 68(76.40)
(nffgf% °I8=500 R PR (36.24) 23(22.12) 81(77.88)
500 ¥+ ©]’d(n=94) 94(32.75) 22(23.40) 72(76.60)
AA G 0.0019
o (n=213) 213(72.95) 58(27.23) 155(72.77)
olU 2 (n=79) 79(27.05) 8(10.13) 71(89.87)
AT AANSF? <.0001
o (n=106) 106(36.30) 39(36.79) 67(63.21)
ol © (n=186) 186(63.70) 27(14.52) 159(85.48)
AL AR Y 0.0589
o (n=121) 121(41.44) 34(51.52) 87(38.50)
ol (n=171) 171(58.56) 32(18.71) 139(81.29)
DAAIZF: dFdel 45 A5 2 AlF 30 # ol EE IAE AAZSEFS 1 AR 15 & ol e
FAE) TAE AABES AN QAR 1%L FAE 28) 7 B0l Ageh Ae A va
D NZE AAEE 1 AR 15 % o) S5el dEshs As A B&
3FAE AALE: 2 A% 30 % o) B gt Ae AW BE



AAA 4A B, 7 A=, 4A G, 2

3L

B3 E QAR AF FH 2 TRE, 58713
=l

T

o

3) wuld A%

o
B
)

A A

A

“

HA1" (6.13%),
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A

(n=310)
n(%)

EEER

52(16.77)
19(6.13)

16(5.16)

o

4(1.29)

4(1.29)
1(0.32)

oF
ol
)
=)
o

7Y AR

76(24.52)

i
|

o/

ol

5(1.61)
5(1.61)

~ »
8 N
S
N I
TO
o o
e T

53(75.71)

B
H

13(18.57)

iz
ojm

4(5.71)

v} (bar)

15(22.06)
30(44.12)

co

v

1714 7
1~37/1¢

4~6 7N<L

11(16.18)

3(4.4D)
9(13.24)

7~11 €

8713kl

TR, A FH,

DAFE7,
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A A 0=310) AR5 E/AHNE AAA Q=10

Id2. T 99d AHFY @R A7 e E/AEAE) HE
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I ZAFSAE 310

A

S
pas

_]

2)dnta] 54e wE FAE(F, AL 337

0

~n

W

<t
22!
)

oA A @A, AT

= O
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Tl MFEA T

= Al

= e AFA o6

ol
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=

A

]

=

ul z
1

[e)
"C%‘ﬂ

=

AL

T

3 T1F oA ol

t}

S

o]

H

o

25 =4 YER

o]
A

fuy

A Zol

24



E4 AAREAe] F G HAFHAE (n=310)
A A7 e F/ A& A
% cw (o) (n=310) (n=310 (n=310)
Bt EEWA et EFHA} Bt EFHA}
T w4 83.09 52.38 4.98 10.78 88.07 54.96
3
P (n=114) 102.20 59.45 8.38 13.42 110.58 62.70
°14 (n=196) 71.97 44.30 3.00 8.31 74.97 45.16
AFA
A F A (n=285) 83.71 53.87 5.02 10.70 88.72 56.15
AT ZEA] (n=25) 76.03 30.52 4.59 11.86 80.62 38.94
24
A (n=254) 84.62 53.63 5.30 11.11 89.92 56.50
71 £l (n=56) 76.12 46.12 3.55 9.07 79.67 46.87
WEFE
15w 9 olst(n=224) 85.93 54.57 5.46 11.57 91.39 57.81
et 4 ©]% (n=83) 75.40 46.40 3.87 8.43 79.26 46.66
H a55E
200 7H1 W ¥H(n=89) 90.02 59.87 4.88 10.06 94.90 62.08
2‘9] {%if(l)g%oo Wl 75.19 45.80 4.24 9.28 79.43 48.70
500 "kl ©]%(n=94) 86.73 51.88 5.97 12.89 92.71 54.18
<5 2
4 13 "gkn=74) 70.72 46.02 5.09 12.22 75.81 49.17
4 13 o] (n=236) 86.96 53.73 4.95 10.31 91.91 56.20
A4 FA e
-4 k& (n=271) 82.46 48.14 4.96 10.68 87.42 50.92
9% (n=39) 87.45 76.33 5.13 11.57 92.58 78.22
AL
o (n=213) 83.05 50.72 6.03 11.62 89.08 54.11
ol 2. (n=79) 84.28 55.15 1.72 5.54 85.99 55.56
IRE AASE
o (n=106) 90.89 52.26 7.86 12.27 98.75 56.15
ol © (n=186) 79.11 51.29 3.15 8.94 82.26 52.64
FHAE AALE
o (n=121) 84.33 52.05 6.89 13.18 91.22 56.13
oll$ (n=171) 82.71 51.88 3.43 7.81 86.14 53.26

DAAZ S dFde] 57

b
~

THE) 1B E AAGFS A (AR 182 TAE
2) 17 5% AAZE: 1 AR 15 & o4 Zgol Adshs AlRb
A FTHAE AAZE: 2 A7 30 & ol Bl Fddhs AlRkE

MAEFE 2 A 30 & o
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22.06 11.75 119.12

120.58 56.87 24.50 11.41 145.08 55.55

67.48 37.18 18.99 11.63 86.47 41.79

Al FAl (n=66) 96.54 56.35 21.66 11.59 118.19 57.81

A 2EA] (n=4)
A4
A (n=58)
1 9l(n=12)

105.76 46.01 28.69 14.26 134.45 59.98

101.80 57.90 23.19 11.21 124.99 59.38

74.18 36.16 16.59 13.26 90.77 38.58

F‘lN

WA

=

=

4 °l&t(n=52)
4 o]’ (n=18)

105.38 55.41 23.52 12.32 128.90 57.41

73.05 50.01 17.83 8.90 90.87 49.46

vl (n=21)
0] 4~500 7k

110.15 69.80 20.70 10.07 130.85 69.58

<

86.92 47.88 19.19 10.17 106.11 52.98

o] (n=22) 94.50 51.13 25. 14.61 120.02 52

13 wuk(n=15) 75.36 53.59 25.11 15.49 100.47 60.38

4 13 o] n=55) 102.98 55.09 21.23 10.53 124.21 56.33

994 &5 0=61)
% (n=9)
Kk Eins
ol (n=58)
ol 2 (n=8)

96.16 49.19 22.03 11.44 118.20 51.60

103.18 91.84 22.23 14.44 125.41 92.77

95.65 51.62 22.13 11.80 117.78 55.28

96.59 46.62 16.95 6.89 113.54 43.61

1BE AASE

ol (n=39) 101.67 52.81 21.37 10.95 123.04 56.44

oly 2 (n=27)
Al

87.22 47.14 21.70 12.25 108.92 49.38

701-

l—rl

Al

ful

mt%'

T

O{N

ol (n=34) 102.54 24.52 13.66 127.05 53.24

ol 2 (n=32)
Al A

NARE: dFdel T4
TR 1T AA
A g 1A

WA BT 2 A

88.56 18.31 7.33 106.87 53.08

—
oA} =

3

r

D

7}:_l_‘
FEo| FPshs NS AAT BE



SR AT A E s A S AFH AR e AAE Fo 1 4 AIYA
AHAFS % 6 3 2 A A7V A5/ % AFAAS AAE Fot
A @A HAHFS 97.0621152.02g, HAAFHAE= 79.01£50.82g o=

Geht AR A EAAE BmAe o el AHsa gt 2e U 5

AT (p<0.05).

A7 2 E/7A32E AFHAAY F AUA Al e g@5EE Hee
A 44.41%=2 WAFHAGL.27%) ] vl& FskAl w$3kar(p<0.001),
gl g o]l H|EL AFHzo|A 23.47%%= HAHARS] 16.86%°] HE] 595

=T (P<0.00D). AW AAHEL -2k 2ol 7t ST

WER 9 w7149 A4S ElolueAn feld Aolsh sAHglor
ANV AEAHAE AR Helwl HABS  BF 212+ 154mg,

A A (1.71 £1.14mg) o B3 =74 JeERGTH(p<0.05).

28



6. AAE 5@ 9w ARSAE/ARAE AR el ohE Jrad 19 4T
; AN AT AT AR A
A7 (n=310) A S —
Bt XAt 3t Tt 2t Azt
94 (kcal) 1965.83 1009.59 2148.88 1152.02 1912.44 960.19 0.1206
@A (g) 83.09 52.38 97.06 55.57 79.01 50.82 0.0110
%E 17.18 5.80 18.25 5.42 16.86 5.89 0.0793
g/kg 1.28 0.81 1.40 0.78 1.24 0.81 0.1488
g3t (9) 227.31 104.5 226.41 108.56 227.58 103.52 0.9347
%E 49.72 12.44 44.41 10.77 51.27 12.48 <.0001
A (2) 70.98 51.19 79.68 56.71 68.45 49.30 0.1064
%E 31.93 9.96 32.12 10.30 31.87 9.88 0.8542
2lo] A (2) 15.35 10.47 17.22 12.38 14.81 9.81 0.1374
U 2HE (mg) 441.61 381.20 519.86 407.90 418.79 370.85 0.0508
Z< (mg) 434.42 437.70 390.88 255.50 44712 477.63 0.1964
Ql(mg) 1083.68 627.46 1195.92 627.00 1050.95 625.11 0.0890
YEF (mg) 3311.00 2367.86 3703.55 2773.28 3196.51 2229.39 0.1638
Z# (mg) 1992.23 1147.39 2216.64 1181.46 1926.78 1131.40 0.0628
A (mg) 18.16 17.64 19.50 18.98 17.77 17.26 0.4725
HEFY A(ug RAE) 363.39 370.75 376.70 449.58 359.51 345.40 0.7682
Elo}el (mg) 1.80 1.25 2.12 1.54 1.71 1.14 0.0449
R ETH (mg) 1.58 1.09 1.67 1.04 1.56 1.10 0.4268
1| €Yl C (mg) 48.22 67.44 50.42 50.85 47.58 71.64 0.7105
to]obal (mg) 14.46 9.61 16.39 10.96 13.89 9.13 0.0856
] 18.36 6.66 23.47 6.64 16.86 5.89 <.0001
8 A
A E g (%)Y A 31.93 9.96 32.12 10.30 31.87 9.88 0.8542
g3l E 49.72 12.44 44.41 10.77 51.27 12.48 <.0001
DERaEd oluA AATE (A0 AADxA) 9 (@9 AADxd+ (AT AAD 0+ (255 AAD <A o] 0 28, AT 4 @rstead oTud JAEE
ST UA HHEES e el o8 e
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A A |52 &/7482%F 233 *
(n=310) (n=70) (n=240) P—value
n(%) n(%) n(%)

=] deFgeg nvl

o4 =] (keal) 112(36.13) 20(28.57) 92(38.33) 0.1347
Ao vk

el (g) 70(22.58) 8(11.43) 62(25.83) 0.0112

er3hE(2) 24(7.74) 4(5.71) 20(8.33) 0.4706

74 (mg) 243(78.39) 58(82.86) 185(77.08) 0.3018

1 (mg) 58(18.71) 11(15.71) 47(19.58) 0.4652

4 (mg) 111(35.81) 19(27.14) 92(38.33) 0.0857

HEFY A (ug RAE) 253(81.61) 60(85.71) 193(80.42) 0.3141

Elo}d (mg) 56(18.06) 10(14.29) 46(19.17) 0.3503

212 Z2k0l (mg) 110(35.48) 23(32.86) 87(36.25) 0.6017

o] obAl (mg) 143(46.13) 29(41.43) 114(47.50) 0.3699

HEFY C (mg) 253(81.61) 54(77.14) 199(82.92) 0.2725
FEAAF =7

Z& (mg) 26(8.39) 8(11.43) 18(7.50) 0.2968

2lo] A (g) 54(17.42) 13(18.57) 41(17.08) 0.7727
HIAE AR AHF 27

YEF (mg) 177(57.10) 38(21.47) 139(78.53) 0.5892
LRHHF ol

ZY 2~ H = (mg) 177(57.10) 45(25.42) 132(74.58) 0.1672
)@k AHZF(EAEAF 2020): oyA, dLFHZF] 75%; L, A4, T249%F =% UYEEF, AL A" =



2020 st=l AJFAh HAFH 7 wek v JFA Y oy x] A AuH]E& (AMDR)

S B53E 55-65%, 9 A 7-20%, AW 15-30% 7]|F=O 2 AA| ZAFRA

2 0.32%= w9 9A yYEeERgow, @A A% 5 E/ sk ES A F A
A oYX A g8 S (AMDR) 9] A3tAdS 23 (020%) A HE v]Eo] 65.71%
H A 2F9 17.5%E F98H4 58 Aoz et (p<0.001). A

oA olux] A4u & (AMDR) 9] Astds 23 (30%) 31 AlF ek HlEo

[o

N7V F/432% AAAANA 65.71%, BlAFAA A 50.83%= A3 Al
A RARAREY Foek Al FA WERTH(p<0.05). whdHel gpEdtEel 147
SAE/ S E AFASE v FH Al A A u & (AMDR) 8hehA w]RE(<K55%)
o2 AFAsH: ul&o]l AAA 81.43%, WAHAA 61.67%= AFA A BIAIF
ARt {Fo8HA A YEFRTH(P<0.05). 1 AFelA @il AT s /%
A AFHAAE AAbE Sl oA Akl vlgo] Fiu gpshEe] HjEol

S AALE s Uitk FE G Aol wuwde] FFS WS o]ty

mEo] ok MamAe e HAL i BF, A4 £4, 2 9 AY £
S U@ 5 Uk w9 WA BF A 2ol FAEAG AX gl e
nmEel gou £EE s APANY wud nEe 3

v

o]
olofd  Qirke ArE maso] gtk mebd A 8 A%

;

NEAHAES B U Be wNAe A QS Fo5} Bese?
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B <AMDR

AMDR O| L}
= >AMDR
cha
71.29
70 65.71
&0
50
0 34.2
N 28.39
10
0.32 0
, e
HA| RPN

¥ 3. AT e A /AL

Et3t=

P value<.0001
82.08

81.43

»  66.13

B0
50
a0
® 23.87
17.5
» 14.29
10
w . 429
o [ |

0.42
TR, HA St
A7, AR B euA Agng

P value=0.0081

61.67

26.67

11.67

H| 4 AL

70

20

10

54.19

40.9

4.84

A

X[
65.71

27.1

7.14

EFA

P value=0.0244

50.83

45

417

HI 4 = Xt

1) o4 =] A A ¥] & (acceptable macronutrient distribution range, AMDR) : ¥3}5 55-65%; @& 7-20%; A% 15-30% (B EXH 2020 =<l
AHA7E)

33

%

Oo]:

a



N

) wmd oA M &F ARG

Al
&

/733

]

A
o

DEEEE, A4, A371s

¥ 98] Pearson A#AST

AFAAEFHAH & AFTAGA

A B AT

gRlel met

9] Pearson A#AFE

v
ar

qAG A A

g

0.0415),

=0.19, p value=

AZE AR e (r

0.0384).

0.19, p value=

oANM AAEEF ko FadATE AT (r
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AR H B & A 2APAE9] Pearson A S

HE

MEZX| %

HRLE

MR e

0.06
0.5366
0.05
0.6098
0.06
0.5315

-0.01
0.9313
-0.02
0.8314
0.05
0.5884

-0.15
0.1115
-0.13
0.1767
-0.14
0.1502

0.19
0.0415
0.16
0.0935
0.19
0.0384

HE

S

HAYE

LREE

0.09
0.2359
0.08
0.2599
0.03
0.6634

0.09
0.2187
0.09
0.2160
0.01
0.9283

0.02
0.7940
0.03
0.7255
-0.03
0.6506

0.11
0.1395
0.09
0.2079
0.09
0.1893
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i

9}9] Pearson A#ASF

kY
ar

Az A

p
b

e

value<.0001)
value<.0001),
o A ol A

HAow (r

p

S
p

LR It (r=—0.46,

AAFA T (r=-0.23,

=

=

H
HAE HEH S (r=-0.41, p

o373 A

A A
A

A= A

B

2 ] = ol A

=
A

}

0.0243) 7}
0

F7hA) =

R

1\l 2]

o
9
36

el e (r=-0.37,

0.0325)
0.0186).

et (r=—-0.44, p value<.0001).
v%

e R o™ (r=-0.45,

0.0243),

p value

=
=
=

=

value

|

A

value
Al
HAES BHAH(r=—-0.37, p value<.0001).

Aol A =

p

p value
p

%

!

A

w3k A X WEA mf

A= (r=-0.21,

0.0159) 7} &9 A#AAE eI

] (r=-0.21,

o

A
e S 3 (r=—0.20,

0.38, p value<.0001), AA =

YER AT (r=-0.22,
CEETE

value

value<.0001),
value<.0001).
value<.0001).
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H9. 798 S9AFY Sud AHF A2 AEbe] Pearson A
=M (g/kg/day) HE HEZX| HXLE SN
T A dFEY -0.21 -0.20 -0.22 -0.11
0.0243 0.0325 0.0186 0.2413
AAL -0.24 -0.23 -0.18 -0.18
0.0119 0.0159 0.0610 0.0562
UBI|SHE/LBSAE -0.01 0.00 -0.18 0.14
0.9490 0.9945 0.0616 0.1532
0f“d(g/kg/day) s HEZX| HXLE SN
T oA dF -0.45 -0.44 -0.37 -0.37
<.0001 <.0001 <.0001 <.0001
A AL -0.48 -0.46 -0.38 -0.41
<.0001 <.0001 <.0001 <.0001
UL sAE/LSAE 0.01 -0.02 -0.06 0.07
0.9309 0.8342 0.4254 0.3292
DAY, F ouA BA
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2}°] Pearson

A

=

o B

OO]:

A AT

Al
H

w2

o

7}

o

A A

0.0332)

8) value

0.20,

nolor (r

=0.20, p value=0.0150). 2A} waiz

LHER 21T (e

0.0302)

el o (r=0.20, p value=

=
=

BATH(r=0.19, p

g A

Ekls

0.0436).

value

o
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X

HZF Az A E 242 Pearson @A

24 (g/day) HE HEEX| 5 HX & NN
T CHE dFE 0.20 0.16 0.05 0.23
0.0332 0.0872 0.5708 0.0150
A AL 0.20 0.16 0.12 0.18
0.0302 0.0878 0.2199 0.0540
UBI|SHE/LBSAE 0.06 0.06 -0.13 0.19
0.5267 0.5553 0.1645 0.0436
o ‘d(g/day) HE HEEX| 5 HX & NN
T CHE dFE -0.06 -0.07 -0.09 -0.01
0.4020 0.3232 0.2151 0.8779
A AL -0.08 -0.08 -0.09 -0.05
0.2622 0.2396 0.2136 0.5137
UHBI|SAE/LBSAE 0.05 0.02 -0.02 0.11
0.5258 0.7654 0.7342 0.1325

DAF, T A BA
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)
z{l
o,
03
oy

qe AN A%E ® 11 % 2 Ea
Wael AW, AWM, E ogx, AABES ugdge W = gwd
AUARAE]  Frhe

Z7H(B=0.012, R*=0.94, p
value=0.0256) &} #do] SQllow, ARV SAF/AsAES B @A
AqUAAANE T AANEF] F7HA=0.053, R’=0.94, p
value=0.0010) & YeERi o™, AAYES] A

(B =-0.055, R?=0.79, p
value=0.0237) 2} ##Ho]

AT,
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ke

11, e whald

oy xe] o &3k AA YR, A

=

=

5] 31957

TZ(%e) B se p
HIX| & (kg)
STy 0.012 0.005 0.0256
R2 0.94
P-value <.0001
A 0.008 0.006 0.1926
R2 0.94
P-value <.0001
HYIISME/LME 0.053 0.016 0.0010
R2 0.94
P-value <.0001
T=(%e) B se o
XX E (%)
SCH A -0.011 0.008 0.1860
R2 0.78
P-value <.0001
A APEHE -0.006 0.009 0.5114
R2 0.78
P-value <.0001
HYI1SME/LME -0.055 0.024 0.0237
R2 0.79
P-value <.0001

DAY, AE, F ouA, AAEE BA
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A= A,

wru g

~
0

R

=

ol

0

o
B

)

7o

=0

H

A A

Zbe

E=

Ho]—

A

Z

0.0310)8} F&o] AAort

7H(5=0.075, R?=0.72, p value=

=
o
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AAGE ] A 2]

T2(g/day) B se
HIX| 22 kg)
St A 0.02 0.011
R2 0.71
P-value <.0001
ALAHCHE A 0.015 0.013
R2 0.71
P-value <.0001
HY7|sAE/ 0.075 0.035
R2 0.72
P-value <.0001
T (g/day) B se
H K| EHE (%)
e R -0.007 0.013
R2 0.41
P-value 0.0695
ALALCHE -0.002 0.015
R2 0.41
P-value 0.0741
HE7|164 -0.05 0.04
R2 0.41
Pvalue 0.0608

DAY, AE, F ouA, AAEE BA



3) @8 AR THE/AHAF A AR BE AZGAE B W

69.54kg, WAL 65.00kg O ABVEHE/BRANF AAAANA KA

= WER o (p<0.05), AAYELS D7 E/ S AR 18.13%,

>
s
~~
)
oy
1>
s
i
N
D)
N
N
i
i
A
N
T
v
2
N
ol
i
o

HAFH A 20.11%2 A7)%5
FostA WA YERRT(p<0.05). AR ES {17 T E/ A E
AFAANA 51.41kg, HIAAFHA 44.98kg 07 ARV SAE/AEAE AHAL
HIAFAARY ot =2 Ao YEt(p<0.001). o= Holxds & o
GAS BFSH AA o] wolxlm A AWl wopd 4 itk uERd

dTel 2 BuAs nEshe ol AU AAWFL wolt o ATL

iu)
=
32,
;L
i
=
i)

drkn wag 0 YT AR fAE Ans
AR SN/ ARAE AAARel mek AAFASG AALEe wwEL

A RS w AFAeE HAARAA F FAT 2polE HolA gkt
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E13. 9A AR SAE/AEHAE AR WE AXAAE D 6
A7 BB E
T A
A3 Ak H] A F &} P—value
(n=310) (n=70) (n=240)

A2 A K (G + BEBAD)
A% (kg) 66.1£14.97 69.54+13.51 65.09£15.26 0.0285
AA=AF (kg/m?) 23.75+4.21 24.07+3.45 23.66+4.41 0.4096
AR L= (kg) 29.431+8.89 26.19+8.83 30.38£8.70 0.0589
AALE (%) 19.67+£8.82 18.13+7.14 20.11£9.22 0.0005
AAYZ (kg) 46.43%11.16 51.41+11.92 44.98+10.52 <.0001

1% (n (%))
AAFAS (kg/m?) 89(28.71) 24(34.29) 65(27.08) 0.5008
AALE (%) 114(36.77) 23(32.86) 91(37.92) 0.4399

1)means £SD
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4) A8 g F a9 oux] HFHH| L (% of energy) I AALE (%) 4t

Aol W & WA olyA AHPIE(% of energy)d AAYE (%)
FXE AMERE Yed das 9 45 ¢ 2 FA A= dd oyA
AFHlEol T7HErE AALEC] oRRE Fhete Ao Koy oAM=
AAEo] ofgE fadks Aow yea, Ee o] wE & oA
AFBIE (% of energy) o AAEF (kg) #9] A S THZE AHESS o

WAl AR FEAA F odud oUAHFHEo] FUHESS

®

ARG ] Frhskglon, ool = Ao WstE Holx| sk
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O
il

4, 4o wE F A oA AAFH B E (% of energy) I AAXWE (%) ol

° L)
°
50
®o
40 °
o ° o o,
° °
o o L] 010 & )
°
° & (i °
L4
oo ° o
o ° o
30 w0 09 &o °®
o0 6, ° ° ° o 90 o 9% .9 ° 3
0, 0,
N " o° ° ° - & oof a5 1Y 2 & 8@ -
4 o 2 2 °q o
2 w0 BE ,, o o “ o 9" B
o % o o °
o 8 %@ o o & ° (9 5
_m—ﬂ———g—;—‘ﬁ'_——__"—_—__ Pl E %o s
® o ) o
200 Q o © ° 0B00 ° ° ©
° S ®o o @ 30+ 958 °00 0 o ® °
° o o o 249 0 ® °
o o 8 o 3800 ®© o ° 50
0 © o o o ° ° © ) °
o 0%, o ° s L] ° o
% ° o o o o 996 .0° °
o 00 ® o & o %
10 o
° ° oo
@ o 20 ° °
0 20 30 w0 50 10 20 30 0
prot_en prot_en
U-A] o] A]
|=ae] o

o
40 ° o
10 20 30 40 50 10 20 30 40
prot_en prot_en
vl oq A
=3} o
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5) % wud B AAE 59 9w 430 4E AZAAE

T el gl AAE B @i oA HEE AR SIS (tertiles) o] whE
ANEAAARE T A9, AE, AAZE, FAUAE BAst] nud Ais
3148 Z2rh T e oy A AHBIEo] ol s AAWES 289 IF
29.20%, 39 1 27.25%%E sl Holx= Aoz yEhwew (p for

trend =0.0238) AAWFE & @l ux AAuEo] FolAFF 289 1
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AAbg B3 ch

2y A g FHu gl wf

1= =X pa |
22 1294 2&9% 3=
P-value P for trend
(n=103) (n=104) (n=103)
% CHHE (% of energy)
Median(range) 12.69(4.99-14.81) 16.81(14.83-19.42) 24.22(19.50-49.00)
K= (kg) 66.46+1.51 69.65+1.51 67.04+1.49 0.0544 0.0532
HE 2R (kg/m2 ) 23.51+0.48 24.60+0.48 23.54+0.47 0.0739 0.0731
HXLE (%) 27.68+0.79 29.20+0.79 27.25+0.78 0.0237 0.0238
K| 2 (kg) 47.92+0.70 49.08+0.70 48.89+0.69 0.0003 0.0002
AAL CHEHE (9% of energy)
Median(range) 12.38(4.99-14.34) 16.25(14.34-17.96) 21.82(18.13-49.00)
S (kg) 66.47+1.54 69.29+1.48 67.22+1.50 0.0476 0.0938
MR X[ (kg/m2) 23.37+0.49 24.58+0.47 23.62+0.48 0.0533 0.0757
MXILHE (%) 27.63+0.81 28.87+0.78 27.54+0.79 0.0221 0.0895
K| 2 (kg) 48.12+0.71 48.92+0.69 48.79+0.70 <.0001 0.0540

DR, 4, F olgA,

AA s B
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[eb)

N
o
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o
H
w0
I
sl
lo
l
Mo
=il
ol
2
i—";
BN
oX
N
ke
4
N
o
re
9}?&
o,

b, F duyA, AAgES BAgste] nlmwst Ay #1569 ok T @ A
AR AxAAEE FYHA AolE  HolA FRA AAZFAFTL
0.73g/kg/day WRrO 2 AFH3= 1F o)A 25.83kg/m?, 0.73—1.6g/kg/day A
HAshe 2814 24.12kg/m? 1.6(g/kg/day) & Z3ste] AFHASE T1EFIA
21.87kg/m’2 F WA AFFo] SIS E ALGA T WolN = AEFS
Holow AAYWELS 0.73g/kg/day vIwte g AF = 1FNA 31.17%,

0.73—1.6g/kg/day d#3st= Iw°lA 28.13%, 1.6g/kg/dayE Z3sle] HFH 3

rlr

TEelM 25.27%% F WA AFHF] SUFEFE AANE B oA =

A

Ad= B3t XS T @i AR AXGAEE vasiis 9 AlA

AN

w52 (0.73g/kg/day v|RtO 2 AFHst= 2FNA 31.43%, 0.73—1.6g/kg/day
AFskE 254 27.79%, 1.6g/kg/dayE Z3ste] AFshs 150l 24.85%
2 AAbs B 9 AFHFe] SUMESE AALEC] FostA oA A

o7 e tH(p for trend =0.0225).
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B AE BE W MGl e A A E(g/ke/day)

=

A

T <0.73g/kg/day 0.73-1.6g/kg/day >1.6g/kg/day
(n=70) (n=143) (n=97) P-value P for trend
L CHE
Median(range) 0.56(0.11-0.73) 1.07(0.73-1.6) 2.05(1.6-5.27)
H S (kg) 73.66+1.82 68.88+1.28 60.98+1.68 0.0758 0.2051
HEEX|E (kg/m2) 25.83+0.58 24.12+0.41 21.87+0.54 0.0177 0.1632
HXLE (%) 31.17+0.96 28.13+0.68 25.27+0.89 <.0001 0.0820
K| 22 (kg) 50.2+0.86 49.32+0.60 46.28+0.79 0.2975 0.6231
AAL A
Median(range) 0.53(0.11-0.73) 1.05(0.73-1.6) 2.03(1.61-5.27)
H&(kg) 74.38+1.76 68.31+1.27 59.61+1.84 0.0178 0.1069
HEEX|E (kg/m2) 26.02+0.57 24.01+0.41 21.37+0.59 0.0078 0.1092
HXLE (%) 31.43£0.94 27.79+0.67 24.85+0.97 <.0001 0.0225
M X| 22 (kg) 50.5+0.83 49.19+0.60 45.69+0.87 0.8047 0.5515

DA, G, F °dA, AAZE BF
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T o g Aaks B9 1 A T wed AR AR (tertiles) o] mHE
Az AR FE2 A9, 4E, T oAUA, AASES EAste] vad A=
X 16 B 2o F o9wmA AR SHESES ATe 1 B9 aFdA
64.12kg, 2 9 1FIA 68.45kg, 3 9 1FNIA 69.12kg © 7 2
FolxlE= Ao® Uegth(p for trend <0.001). %= F whwla A F o]
SEFE AdFAFE 1 B IFoIM 22.67kg/m? 2 Y ZFClA
24.1kg/m? 3 9 IFAM 24.35kg/m® B FEA FoAE Fow
YEFtH(p for trend=0.0061). F 9@z HFHZFo| F71E,F AAYES
19 2550lA 27.18%, 239 25X 28.19%, 3 &5 1wl 28.07%=
AAEELS FostA FrlsleE Aoe® yeEdti(p  for trend=0.0013).
A A 189 TEA 46.74kg, 2 89 T15olA] 48.98kg, 3E 1E oA
49.68kg o2 F @A HFFo] TUIETFE AALE] FoSHA FolA=
A& &4 < QtH(p for trend <0.001). AAMES F3t whala HF ko] ZrladeE
AsS 1 w9 254 64.05kg, 2 &9 154 68.04kg, 3 +9 1FIA
69.53kg 2.2 AFo] FY8Hl EolA= Ao®E YETH(p for trend <0.001).
T AAEAFE 1 B9 a5l 22.64kg/m?, 2 B9 IFolA 24.11kg/m?
3EY TFNA 24.35kg/m* 7 FOEA EolAE HAo g et (p for trend
=0.0070). 2AAE FF @ud AHZFo] FUMEFEF AANE

1 %9

flo
M

Il 26.72%, 2 9 2FNAM 28.18%, 3 9 IgolA 28.49%=
AALEL Fo8A =71et= Aoz YERT(p for trend=0.0086).

A A

off

< 139 2FelA 47.05kg, 2491 5ol 48.69kg, 3+ L& ollA

19.64kg OF AR BE wwA ¥HFe] FAREH ALYl F2I5)
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Zolx]= AL o 4 Qth(p for trend <0.001). A3PAFeo] W=y B A4
Ayl vzl 2 1 d @A AFH o] SIbshE A X U

Atk A A7t YAom” E g dpME gl dH e TS

off

AALEe] S7ketal AT WEE BASNS W mve ofshi dAFom

off

o] F7}sttt= Anprt B Hojgln ¥

A A

ol\
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il
of
2
i
1=
i,
i
Y
ol
=2
k=)
gl
é
PX
o,
N
=4
@
~—
(el
[oV]
N

TE 1295 2295 329
(n=103) (n=104) (1=103) P-value P for trend
T Chy
Median(range) 40.35(6.41-57.5) 72.88(57.54-97.82) 132.61(99.16-335.94)
H & (kg) 64.12+1.63 68.45+1.40 69.12+1.67 <.0001 <.0001
HEZEX|S (kg/m2) 22.67+0.52 24.1+045 24.35+0.54 0.0079 0.0061
HXLE (%) 27.18+0.87 28.19+0.74 28.07+0.89 0.0019 0.0013
X2 & (kg) 46.7420.75 48.98+0.64 49.68+0.77 <.0001 <.0001
AlAL EHE A
Median(range) 38.53(6.41-56.36) 68.95(56.66-92.28) 121.63(92.53-335.94)
H&(kg) 64.05+1.65 68.04+1.40 69.53+1.68 <.0001 <.0001
HEZEX|S (kg/m2) 22.64+0.53 24.11+0.45 24.35+0.54 0.0077 0.0070
HXLE (%) 26.72+0.87 28.18+0.74 28.49+0.89 0.0181 0.0086
XX 2 (kg) 47.05+0.76 48.69+0.65 49.64+0.77 <.0001 <.0001

DAY, A, T uvA, AT BA

;
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99 g Aagdd A3 e v A#4g (OR(95% CD

K3

6)

2CE!

=0

el 3

o}A]o}

B

A gel]

Lm»o

U

A A

A FOoF e

o] MAT Aol wet o442 35% oldd o, B4 25% ©|

&3 AA

A oA A

%

;g] 9] 5]—,12 33,34)

Modell

0} O,
o

1A

Model2 153 =H7F

o

J_,Alo

o

IEelA

=

t Model2 1

5|
pid

= AV EgkE W vpTA R B

el

Modell 152

0} o
15 -

1A

RS

ok

B o]
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A

¢
e

)

= =
129 18

= =
2% A8

3% 18

HEZX|s=0f W2 Bl
Model1"
Model2"
HASEO 2 H2
Model1"

Model2"

1.00(ref)

1.00(ref)

1.00(ref)

1.00(ref)

1.76(0.92-3.37)

1.91(0.96-3.81)

1.31(0.75-2.29)

1.63(0.91-2.93)

1.32(0.68-2.56)

1.27(0.62-2.60)

0.84(0.47-1.50)

0.95(0.51-1.76)

T

w
A
ﬂ
(]
Hu

HEZX|=0f 02 B2
Model1"
Model2"
HELEO| M2 B2
Model1"

Model2"

1.00(ref)

1.00(ref)

1.00(ref)

1.00(ref)

1.46(0.76-2.80)

1.62(0.81-3.23)

1.36(0.78-2.38)

1.60(0.89-2.87)

1.53(0.80-2.94)

1.48(0.72-3.01)

0.80(0.45-1.44)

0.93(0.50-1.75)

1) Modell: ®A&A ¢k 7;

Model2: 4%, 4

E, F v, AAEE BA
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gEeAAgAARde B wAET F owwd W Axjwe
A (g/kg/day) 3 Wwkate] AMHS AWE AW % 18 I A F

did A% (g/kg/day) 3 AA A GOl WhE HIWES] AW BAS A

o

FOR AR mold @gth AAawa WA (ghe/day)® PHIAR
AAFAG} AAYE] WE wwe] ARYL AN W ADFAL,

AALE 5 BASA & Modell 183 HA3 Model2 1EA 2%
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318, F WA gl Aapgeig g gk Bl A (OR(95% CD
& £ (g/kg/day)
T

= =
12¢ 38

= =
2% A8

3=f A8

MEZX|0f whE BT

Model1" 1.00(ref) 0.82(0.42-1.62) 0.56(0.26-1.20)
Model2" 1.00(ref) 0.58(0.27-1.27) 0.15(0.05-0.44)
HMALE w2 H|F
Model1" 1.00(ref) 0.64(0.36-1.15) 0.31(0.16-0.60)
Model2" 1.00(ref) 0.48(0.25-0.93) 0.18(0.07-0.45)
AAL EHE (g/kg/day)
T2

2 a

AT
0
MU

M0 02 B2
Model1”
Model2"
HASEO 2 H2
Model1”

Model2"

1.00(ref)
1.00(ref)

1.00(ref)
1.00(ref)

0.81(0.42-1.55)
0.50(0.23-1.09)

0.65(0.37-1.13)
0.45(0.24-0.86)

0.52(0.24-1.12)
0.10(0.03-0.33)

0.30(0.15-0.59)
0.14(0.05-0.39)

1) Modell: ®HAs}A] 42 Z1; Model2: A,

58
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dE2A2YaARAS Ba F a9 A% gmd HAY(g/day) 7
uukse] Ave AWE Ans ¥ 19 9 2ok & WA 3% (g/day) 7
!

HIRE O] A2 =

ru

A AR gl uf
gt5o] BHASHA %S Modell IEIA ©F 3.44(1.68-7.03H] = Aoz

Uelgor o= A AAEE, F oUAE BAI Model2 IIF A

’

!

°F 2.93(1.09-7.88)1] ¥ Zoz eyt  AXHEC wWE vty F

o

ald HAH & (g/day) e AL BAFIA LS Modell 15, RS
Model2 % EFolA  fo3 AE  RHojx]  gksith  AAldwA
AHAZ (g/day) B AAZFEA G| wE vwe] AW ES AFHEGS W AA
Sy HFZG] ST E BAYSA %> Modell Z1FIA oF 3.44(1.69—
7.0DH g & gEo] & Zow yehgon ¥, AW, AATF, F
AUAE  BAR Modelz IZwolA  AAF @A HHATo]  FUMETH
AAFA G M vre gEo] oF 3.14(1.16-8.48)H) %> oz el
A @i HH T AAEE e vRkEe] AddS AT RS o
HASHA &2 Modell 153 HAS Model2 IFoA EF Fo3HA &

7107 e
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v} A

)

r
O:

-1
HI

129 18

3f aAE

M0 K2 B2
Model1"
Model2"
HXLHEO| 2 Bt
Model1

Model2

1.00(ref)
1.00(ref)

1.00(ref)
1.00(ref)

2.46(1.21-4.97)

2.59(1.16-5.81)

1.16(0.66-2.03)

1.32(0.70-2.49)

3.44(1.68-7.03)

2.93(1.09-7.88)

0.84(0.48-1.50)

1.22(0.54-2.76)

e

ALAL EHEE (g/day)

= =
129 18

= =
229 18

3=9 AF

HEZX|[=0f 02 B2
Model1"
Model2"
HELEO| M2 B2
Model1"

Model2"

1.00(ref)
1.00(ref)

1.00(ref)
1.00(ref)

2.44(1.20-4.95)

2.59(1.16-5.82)

1.26(0.72-2.20)

1.57(0.83-2.98)

3.44(1.69-7.01)

3.14(1.16-8.48)

0.88(0.50-1.56)

1.41(0.62-3.23)

1) Modell: B34 ¢k2 Z; Model2: 91,

& A, AAEE 1A
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Abstract

A study on the consumption of protein supplements/protein
fortified foods and its association with body composition
among young adults in Jeju

Hyo—Ju Lee

Department of Nutrition Education, Graduate School of Education, Jeju National

University, Jeju, Korea

This study aimed to evaluate the consumption of protein
supplements/protein fortified foods and investigate its association with body
composition factors such as lean body mass and body fat percentage among
young adults in Jeju. Participants were recruited online (telephone, e—mail,
etc.) and offline (school, restaurant, etc.) from June 2022 to April 30, 2023,
and 310 participants were included in the final analysis. The consumption of
protein supplements/protein fortified foods was measured using a
questionnaire and dietary intake was assessed using a 1 —day 24 —hour recall
method. Body composition was measured using Inbody770. Total protein
intake including dietary protein and supplemental protein was estimated.
Daily energy and nutrient intake through meals were calculated using the
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CAN-Pro 5.0 (the Korean Nutrition Society) program. Statistical analysis
was performed using the SAS 9.4 (SAS Institute, Cary, NC, USA). Analysis
methods included t—test, chi—square test, correlation analysis, general linear

model, and logistic regression analysis.

The results of this study are summarized as follows.

Approximately, 36.77% of the participants were men and 63.23% of women,
72.95% said they were physically active, and 27.05% said they were not. In
accordance with the intensity of physical activity, 36.30% of participants said
they were doing high—intensity physical activity, and 63.70% said they were

not doing high—intensity physical activity.

Around 22.58% of the participants consumed supplemental protein for
more than 2 weeks, and the form of protein supplemental protein consumed
was the highest at 75.71%. As for the motivation to consuming protein
supplements/fortified foods, 16.77% said they ate it to help muscle
development, whilst 24.52% said they bought it from online shopping malls.
About 44.12% of the participants said they took it for 1 to 3 months, the

highest percentage.

The total protein intake from diet and protein supplements/protein fortified
foods was 88.07 g/day, with men (110.58 g/day) consuming more than

women (74.97 g/day), 98.75 g/day for those who engage in physical activity,
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and 82.26 g/day for those who do not engage in the group. When classified
according to the intensity of physical activity, 98.75 g/day of intake by high—
intensity physical activity performers and 91.22 g/day of intake by medium—
intensity physical activity performers were also higher. The total protein
intake of supplemental protein consumers was 119.12 g/day, higher than the
total intake of all subjects, and men also had a higher protein intake than

women.

According to a survey of nutrient intake through meals based on whether
or not supplemental protein were consumed, protein intake (97.06 g/day for
non—intake, 79.01 g/day for non—intake, p value=0.0110) was higher than
non—intakes. On the other hand, the carbohydrate energy intake ratio (44.41%
e for consumers, 51.27% e for non—consumers, and p value <.0001) were

lower than that of non—consumers in supplemental protein.

When evaluating the appropriateness of nutrient intake depending on
whether supplemental protein are consumed, the rate of protein intake below
average requirements (11.43% for consumers, 25.83% for non—consumption,
and pvalue=0.0112) was low. On top of that, according to the satisfaction of
AMDR, just about 65.71% of consumers ate protein and fat above the AMDR
upper limit, respectively, while 81.43% ate carbohydrates below the AMDR

lower limit (<55%) compared to 61.67% of non—consumers.

Protein intake was classified as dietary intake, protein supplements/protein

fortified foods intake, total daily intake (g/day), % of energy, and g/kg/day
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per unit weight intake were calculated to analyze the correlation with
gymnastics body composition. As a consequence, there was a correlation
between the total protein energy intake ratio and the amount of fat control
(r=0.19, pvalue=0.0415) in men and the % of energy and fat control through
supplemental protein (r=0.19, pvalue=0.0384). Total protein intake per
weight was inversely correlated with body weight (r=—0.21, pvalue=0.0243)
and body mass index (r=—0.20, pvalue=0.0325), and dietary protein intake
per weight by diet was inversely correlated with body mass index (r=—0.21,

pvalue=0.0243).

In women, total protein intake per weight is inversely correlated with body
weight (r=-0.45, pvalue<.0001), body fat percentage (=-0.37,
pvalue<.0001), and fat removal amount (r=-0.37, pvalue<.0001), and
dietary protein intake per weight by diet is body weight(r=-0.48,
pvalue<.0001). According to linear regression analysis between dietary
protein intake and body composition, the increase in % of energy is related

to increasing in fat control (8=0.053, R?=0.94, p value=0.0010).

When comparing the gymnastic index level according to tertiles of total and
dietary protein intakes, the higher the total protein % of energy (p for
trend=0.0238) and the higher the fat control (p for trend=0.0002). The
higher the total protein and protein intake (g/day) through diet, the higher

the weight, body mass index, body fat percentage, and anti—fat content (p
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for trend < 0.05). On the other hand, as dietary protein intake per body weight

increased, body fat percentage decreased (p for trend=0.0225).

When multiple logistic regression analysis was conducted to determine the
relationship between protein intake through total protein and diet and obesity,
Total daily protein and dietary protein intake showed no significant
association with obesity. On the contrary, people in the highest tertile of total
daily protein had a 2.93 times higher risk of obesity compared to those in the

lowest tertile.

In  conclusion, these study  findings indicate that protein
supplements/protein fortified foods may help improve protein intake status
in young adults in their 20s and 30s in Jeju. However, the participants
consumed enough protein intake from the diet, thus it is necessary not to
overdose. Hence, this study can provide basic data for total protein intake
status among young adults in Jeju and contribute to identifying the
appropriate intake level of protein intake to increase muscle mass/strength

and reduce body fat.
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