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The Relationship between Dietary Sodium-to-Potassium Ratio and
the levels of energy intake from dish group and obesity in

Korean adults of thirties and fourties:
Based on the 6th to 7th (2013-2018) National Health and Nutrition Survey
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Abstract

Nutrient imbalance, exceptionally high sodium, and low potassium intake have been reported to cause obesity. Thus,
this study analyzed the relationship between the Na/K intake ratio and obesity. The subjects of this study were 7,523
persons aged 30-49 from the 6th~7th period (2013-2018) of the Korean National Health and Nutrition Examination
Survey. Obesity was defined as BMI >25 kg/m® and waist circumference > 90cm for men and >85cm for women.
The Na/K intake ratio was based on 24-hour recall data. A total of 24 food groups were classified according to a
classification system provided by the Korean Nutrition Society. To analyze the relationship between the Na/K intake
ratio and obesity, Generalized Linear Model (GLM) and logistic regression analysis were used. As a result of the
analysis of the relationship between Na/K intake ratio and obesity, T3 was 1.273 times (CI: 1.125-1.440, P<0.001)
T1 in BMI criteria, and T3 was 1.244 times in waist circumference (CI: 1.089-1.422, P=0.005). Also, among those
with a Na/K intake ratio of 1 or higher, food intake to total energy intake was analyzed according to obesity. The
food group with the highest intake ratio in the obese group was beverages, alcoholic beverages, tea, noodles, dumplings,
soups, fried foods, and kimchi (P<0.005). Therefore, it is necessary to present the contents of an appropriate Na/K
intake ratio and energy intake control during weight control education for obese people.
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1. A2
a4, ABET Fo) W] G2 v A

o A AAFeR 1F3 Frtetal Qo IRl
FGzAl w2 HRke] FREES 19981 26.0%014]
202019 38.3% = S7kek= FAlolH(HR2S, 2020, A4
e, 2022), Hvke B, aEsh A ddiAbeld, AL
QA ZE 9 oF Zo] uhgdAsle] 9y g¢log ugke]
-2 flete] AAZE 7=, duA AJH4H & N

B
0¥

¢
A= Aol FasH T 2, 1999).

HZ G dFoMe UEFR I AHE I 23
o= Qg wigke] 9lo g ARH YThEA, 2015;
3 9, 2008; &v]A 2], 2018; Moosavian et al.,

2017) o]= ur_E_% ghgo] w2 2o A ouA] 4=

7 AU 7 AES B9 F oluA] A3l =ol v
Tho] gk Asfel Y ATolME 2ol HEF A
Aok ollvAl AH7F A2 7EARl gRlo g Apggith=
o]Ae] glthZn|%l 9], 2018; Yang et al., 2011). ZH o]

T B8k, YER AFES ARAIR ATl =
Hukg 28wk Aste] Sulge] 7asts 2oz e
ot €], 2015), 53] T IUEF HF

© HWe] FHES S7MAIE AR Bad bl Qo

(Lee et al., 2013).

Ao g UYEF HEe v AFATEE S
st Z-gol AW YEFH A= e 7o s 28
stHE UEFH, Z-F9] A3 vle-s 7 48k Aol ¢
7} e, AAIEZAZFH(World Health Organization,
WHO) M= YEFH 252 A5 vES 111 2 8%
ShAL glrk Na/K &S 285 2159 d= 1 & 7]
TO2 S w1 o EAFoRE JFEAES
272 Fol o, 1 Rkl thEAFo = A4 =
= 7l So] QJth(Oliveira et al., 2019; Peniamina et al.,
2019; Queiroz et al., 2017). o4l 5(2020)8] Aol
oJaH Na/K AHHE 4912 Wrdls o 42971 =
7VrE dURdHZe] frefsiAl S7 sk, Na/K
AN 7P w2 Ee] 7Y B aFET vkt
22 A fFHEe] folsHl 2 Zos YE
Wt e W 2Fo= dAs71En &2
o2 AFH7] wlliZol vlvheie] e ZF S A
Fg sl A Fosthal & 4 gtk

oo B AFtore I LA MRIEE E-831H,
E3] vt fFHEC] =& 30~400) A tdeE Na/K

2~ =
3] 2

£ dve ARaeHdA Algshke aids
| 1620l <73t 1998 dFE A Sl IR FY
%E A} A 671 1, 2, 3xPd%(2013-2015), A 77] 1, 2,

U12(2016-2018) YAAEE o]g3te] BAsldc)
5% 17d ozl Al 67] 1, 2, 3xPA%(2013-2015), A
7] 1, 2, 3xPd%(2016-2018)9] Folx= o= &
AL, FUFRALY] AEFAFHAZTAR= A 67] 20133 195

2

3

B A 77] 2018 12€¥€7}FA] 24A417F FAH o7 ZAVSH
Ag ARSI

A 67] 1, 2, 3xpAE(2013-2015), A 77] 1, 2, 3zhd
%(2016-2018)2] FHedat 19~654191 iz} 24,179
Z 1929419} 50~644]21 ZHn=12,966), A A=A 18.5
kg/m?® ARkl AHn=1,176), AEFT 25FE A4 2
AZFAT7E A5A1(n=2,340), SFHF7E 500 keal ©f
312l 19} 5,000 keal o]l AHn=174)2 A|<]at t)d=}
30~4941(n=7,523) [BAHN=3,053), IzHN=4,470)]=
HF A7AR Ak dighvketslofa] whEgk 2021
Hlgl HEAES] H 113d7F g5y vyt 885 43
20-64 Al A2l F AAFAE 25 kg/m?odel vk F1
E0°] 30-394, 40-49417} t}& Aol Hlgke] Blvk
HEo] #7 vehd A o' Yeh(tieh|wtet3], 2021),
B AFollxE mvE §EEC] 53] H2 30-400] 2
16}914.
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H 6-77] (2013-2018) 2qI7ILHUTAIS tistoz

2013-2018
=0lAZE R A
CH-E A 47,2178

1

2AM TF 2labe] &g R
Lol 1aMl okt goMl o Al
(N=23,038)

N=24179

1

vhol z0M DIEE S0M o4 A2l (N=12966) }

|

(03 1] HTchaixt B

N=11213
H DA S (BMD 185 ke/m® 01EF 28]
(N=1,176)
N=10,037
DESE 255F, fi2 JHZEAR
HaE 225 A2l (N=2340
N=7,697
EHdF 500kcal/day ©| 5t
5,000keal/day Ol H 2] (N=174)
N=7.523

(E 1) 8MZ 27
i AT, A, Au, U 9 Rewe, 9w 9 wu, =9, /9
R W, IAE, /e
W, e AR, R, JIE
% 22w S5, 2xw, g
=, 9% Heww, 94wy, #= 9 98, 9w, /%
ANE ANFAN, FFAN, BFANT, AEF, /6
AR AN, SHH. ALid, /et
Fol i SR ol, Firol, /e
d, wdR oA, SR, Aswd, . e
BeR ANFRE, HFEE, ALTEE, TrHhe, /e
=d7 ANFEY, FHEd, Arnid, drzd, Fred, /g
A4F NN, FHE, Ax 2 Axw 94, 715
I, T AR AR, BT, ZAF, JATTH, ST, /e
P A7, %
R ol 78], 573l Akwsl, /e
Adw Adw, 7%
oA 5 FoAR, 716
PR FdR, /e
S5 4 fAIE S HAET, FAER e
&8, 7w, AR S=w, T, A, 168
Epk AR, AAFER, FEAAER, HANTER /0
T ZR, AR, TR, A% D $AF, Arw, F7, w4 A=
Ein 9%, /Ie
7et 3% 9 9% FelEE oF 4 TUIEE, aAw. 8
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& FAH o Wgalr] ok, olo] FFYFE oA

1 Qe eAF BRAVE Hel SAmEg A4

shglon] SAIEE YRR 24 (R IR, B

W, F AL, TYR AAR AR, ToIE, A

A7, HeF, 2YR, DR FE VAR, AAF, AR,

AT, AOIAT, FAF, S D AAF ST FFA
-

R, FUF, GANE, @7, 7R 99F02 th AR

vlgk} BRujuke] Agky|Eo 2 A @]9 Body Mass
Index; BMI)2} 3]2]E8|(cm)E o] &3Fe] 18.5 < BMI
< 25 kg/m*= AAE, BMI > 25 kg/m*= HvRE, 3
ZEd = 90cmE A HvRE, FEEY > 85cme=
oz} vivkro 2 33t

4. SHHs

B Aol BAo) 287 Wat ATshAE e,
AR eclos ek 917t

S = = R A=) O >~ > Z o=
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5 SAEA

B ATLoAE= 30~49 A Alole] Na/K AZ|u|e} u)wt
vho] FEA EAE 9dl 24 AR 3P ABE o]g3)
o] Na/K A3H|E 2&3t 5 3 B9)=2 rgich. NaK

AFH)E EH)(mmol/mmol)= AXFFI S, Na/K 4]

Fulef nivkte] #AaAd A4S Sl A 2E A
(Logistic regression)S 83l om, £ A= o=
H|(Odds ratio)9} 95% A12|F7HConfidence Interval,
CI) YepiIc. 2 2 AEe] ouf=] HHuE 4
=2 fEl F ouA AFH el 2 AET b)) EEgk
Na/K A7t 5 2o vlvtolie] wke 2173t #
HA B4E 98] 5332 T-73(Independent T-test)S
o] gate] At nvkre] A AATS vluskd
t}. BE B 42 SPSS version 26.0(IBM, Armonk,
New York, USA) ZT2S o]g3slgon o5
2 0.05 mvto g 3}

M, A7z

1. LA

o0k

30~49A4] Ale] dvtabels A Aabe <3i 2>
2ty A8 Tiold 40.64), T20l4 40.04], T3ellA
39.8412 YERF2™(P<0.001), Na/K A33H]|(mmol/mmol)
=TI 1.3%, T20IA 2.2%, T34 3.6%= VFebst
o} (P<0.001). Na/K AF#]e] w2 oA HHZF2 Tl
o] 1,664.8+722.6 kcal, T2 1,812.3+765.9 kcal, T3
1,811.8+783.2 kecal 2 YERJITHP<0.001). Na/K 45
Hof] w2 g 2¥ = Tlo] W 741 H(29.6%), 9143
1766 ™(70.4%), T2 34 1,073 H(42.8%), <14 1,435
Y8(57.2%), T3 24 1,239 8 (49.4%), 914 1,269 ™3
(50.6%) °= JERTE (P<0.001).

2, 30~49M| gt=elo| Na/K MFH[M| wHE HIZH 2
ZH|(Odds ratio)

30~49A4 &=<le] Na/K Aol w2 vlnk 9 =H]
(Odds ratio) ¥243F A3} <& 3> o A|A|sI}. BMI
>25 kg/m® 7]F2 & o] Na/K 430 o] u}& u|vhe)
QzAlE BAg A3k Na/K AHFHH7L 7P s JgH
7P =8 ol Hgke] @ =H|= 1.581 Hl (CI:1.406
-1.779) (P<0.001) = Yepkon, w&s<E, 7o,
A AAGEAR, A5TE T2 EARSE W=
1.273 ¥j(CL: 1.125-1.440) 2 YRt} (P<0.001). %3+
FElEdUE 7lFos vvke] o =n|2 B3 A7, Na/K
AL 7P v 25l vlE w2 2EolA] 1.244 )
(CI:1.089-1.422) = vestt} (P=0.005), BMI 7]+
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Tt 3040 O A9 Ao| LUER - ZF H| H SMT OluiX| M3 HIST} H[2tei|

oM

[y}

H| 6-77] (2013-2018) Rz

AT vz

5

selEd 71% vv 2% Na/K AF0)7t =8 2894
HjRke] @ =7} & o2 vERdth AR ek
Na/K A FH]o] w2 vyt ¢ =02 2435 23} JAdo
AME frefst AfolE HolA] egkont, o4de] 9 Na/K
AR 7P B2 gl vls 78 & 1FolA] viRt
o] e=u|= BMI 7€ sElEd 7IE 247 1.387 #)
(CIL:1.171-1.645, P<0.001), 1.402 wl (CI:1.160-1.695,
P=0.002) & uebsich

(E 2) Lot

FH

3. 30~494A|

30~494] Z3219] Na/K 31 1 o) dolAa] H]qkeds
A A ] 2w oux] JHE
B A= (2 2]9F (29 3] 2ok 24 Ay,

kel 2} = AATEET) vykRoA] &
olUA] A 2 FFREe] Frelal =2 &2

o we %

Na/K AFm7F 1 v

&30
ool mE 84

°| a/K HFH] 1 oldoilM H|ZE

o olix| 4%

=
i

P Na/K 4 #H](mmol/mmol)
Tl (n=2,507) T2 (n=2,508) T3 (n=2,508) p
Na/K 4334 (mmol/mmol) 0.04-1.81 1.81-2.60 2.60-18.40
o] (years) 40.6 | +5.6Y 40.0 | £5.5 39.8 | £5.6 <0.001
BMI (kg/m?) 23.7 | +3.5 24.0 | £3.5 245 | +3.7 <0.001
Na/K 3% H] (mmol/mmol) 1.3 |+04 22|02 3.6 | £1.2 <0.001
AUA A (keal/day) 1,664.8 | £722.6 1,812.3 | £765.9 1,811.8 | £783.2 <0.001
48 (n(%))
WA 741 | (29.6)” 1,073 | (42.8) 1,239 | (49.4) 0,001
o4 1,766 | (70.4) 1,435 | (57.2) 1,269 | (50.6)
AEAR (n(%))
o] 2,190 | (87.4) 2,199 | (87.7) 2,146 | (85.6) 0.058
o2 317 | (12.6) 309 | (12.3) 362 | (14.4)
25FFE (n(%))
s} 141 | (5.6) 113 | (4.5) 171 | (6.8)
=3} 543 | (21.7) 571 | (22.8) 592 | (23.6) 0,001
£l 865 | (34.5) 880 | (35.1) 957 | (38.2)
4 958 | (38.2) 944 | (37.6) 788 | (31.4)
AFFE (0(%))
ZZo]3} 26 | (1.0) 26 | (1.0) 35 | (1.4)
z= 85 | (3.4) 63 | (2.5) 96 | (3.8)
1z 863 | (34.4) 794 | (31.7) 914 | (36.4) <0.001
tEol 1,533 | (61.1) 1,625 | (64.8) 1,463 | (58.3)
=FAF (n(%))
o 2,388 | (95.3) 2,402 | (95.8) 2,417 | (96.4) 0142
AR} 119 | (4.7) 106 | (4.2) 91 | (3.6)
FA9E (%))
o 366 | (14.6) 538 | (21.5) 689 | (27.5) 0,001
AR} 2,141 | (85.4) 1,970 | (78.5) 1,819 | (72.5)
AAGF AT (n(%))
o] 1,273 | (50.8) 1,252 | (49.9) 1,207 | (48.1) 0,15
DB} 1,234 | (49.2) 1,256 | (50.1) 1,301 | (51.9)

YMean£SD; “n(%)

- 791 -



A Stn|SHS|X| M[313 65 2022

(E 3) 30~49A

4219| Na/K 4[]0 mE H|ZE 2=H]

Na/K 4] 1)
W P for
Tl (n=2,507) T2 (n=2,508) T3 (n=2,508) end
Na/K 451 0.04-1.81 1.81-2.60 2.60-18.40
BMI 7]& H]gk (225 kg/m?)
A4 (N=7,523)
Crude reference 1.218" | (1.080-1.373)? 1.581 | (1.406-1.779) <0.001
Adjusted” 1 1.078 | (0.952-1.221) 1.273 | (1.125-1.440) <0.001
HAd (N=3,053)
Crude 1 0.926 | (0.777-1.102) 1.141 | (0.959-1.358) 0.205
Adjusted” 1 0.923 | (0.775-1.100) 1.121 | (0.940-1.335) 0.205
o4 (N=4,470)
Crude 1 1.083 | (0.913-1.285) 1.421 | (1.204-1.678) <0.001
Adjusted” 1 1.102 | (0.926-1.313) 1.387 | (1.171-1.645) <0.001
FEEd 71F v (FA42>90 cm, ¢4 >85 cm)
AA (N=7,523)
Crude reference 1.220 | (1.070-1.391) 1.515 | (1.332-1.722) 0.001
Adjusted® 1 1.098 | (0.960-1.257) 1.244 | (1.089-1.422) 0.005
A (N=3,053)
Crude 1 1.016 | (0.845-1.222) 1.171 | (0.975-1.405) 0.128
Adjusted” 1 1.012 | (0.841-1.218) 1.154 | (0.960-1.387) 0.239
ol (N=4,470)
Crude 1 1.181 | (0.997-1.426) 1.469 | (1.223-1.766) <0.001
Adjusted” 1 1.196 | (0.985-1.454) 1.402 | (1.160-1.695) 0.002

YOR, odds ratio; ?CI, confidence interval; 3)Adjusted variables :
Alcohol consumption, Smoking status, Education level, Marital status, and Energy intake. ;

4

Sex, Aecrobic physical activity, Household income,
Adjusted variables : Aerobic

physical activity, Household income, Alcohol consumption, Smoking status, Education level, Marital status, Energy intake,
Age (only total) and Menstruation (only women).
Odds ratio (95% confidence interval) was analyzed by logistic regression analysis.

150

Na/K EF[E 1 0[20) M SA T E LA E 32 (%)

% ?of P ‘A\% PR g g g B & g g RO
& A Y \)% 2 o):z( o}’fx <&
A% v
*p<.05

[33 2] Na/K FH| 1 |2t d]zhoi ol mE SAZE olAX] HFI2H%)
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=LH 30-40 of ZHAQ| A0 LEE - ZE H| ¥ SAF LXK M3 ISzt HIRtzte] BB 6w onsoote) FozidEuzAE sz 7
& WG (A 9.6£0.2%, BIRRE ¢ 10.4+0.3%) (P= vV, 73

0.008), H7F (3 : 1.5+0.4%, HITRE : 3.320.6%) (P=
0.019)0]1%l o, Na/K A3 u7} 1 o3l A F A=
Ho} vivkrellx] Z olUA] AR 22 A FAvEel
frosHl 2 S S5 T AR (B 1 10.2+
0.2%, HJWhE : 11.4+0.3%) (P<0.001), H-7H5-F (A4
T 1 9.6+0.2%, HTRE ¢ 10.4+0.3%) (P=0.027), =B
(@Aw © 2.940.1%, HYHE : 3.2+ 0.1%) (p=0.048), ¥

F (2 1 3.440.1, vIREE ¢ 3.9£0.2%) (P=0.011),
7u‘ 15 C3 1 1.120.0, HIYRE 1 1.2+0.0%) (P=0.016)
2 T
4, 30~49M| &t=290lo| M

ART} H|ZHZO|A Na/K
MFH 1 JIE @WE FUa

8%

30~49A4] dRle] =t} vlwkrellA Na/K A FH] 1
7|l e goi AFHE AT il <E 4> of Al
Alskdck. 4 Ae, vivkrola] Na/K AFu7F 1 ol
1l Z7F Na/K 43017} 1 m]eiQl 2pec} @die] 437}
wo Zlo gk (Na/K 1 m|yk @ 83.5+61.8, Na/K 1 o)
: 63.1+42.3) (P=0.001), Z-F (Na/K 1 w3k : 3690.4+
2261.6, Na/K 1 o] : 2821.5+1326.2) (P<0.001), H|E}
9 A (Na/K 1 79k : 1.5£1.0, Na/K 1 o2 : 1.7£1.0)
(P=0.015), H]EF] C (Na/K 1 H]9F : 107.0£129.60.0,
Na/K 1 o] : 74.3498.7) (P=0.034) 2 Urepsch.

Na/k 7 H 1 0| &0M &

20

15

‘ Fees

| ‘ ||

) . “ Il II
@6

K, A W
4< /4‘ % G Q\é

[ ] | II
% %

R e/
£

® é;o gé) P
il

%

&

\/

#p<.05. **p<.01. ***p<.001

[3=! 3] Na/K AMZ[H| 1 o]&oflA H|ZHO{F o wE S

T & & B S NS % G
P 01%7 p EAFC A u‘f” O,gb 94 G e &4
4 o4

A

5= 2l | E:r%ﬂ/ﬂ Na/K 4|2}
Hjgkgte] BAE AEel wel e Zom wAEc
tgol, ool A¢ B 29¢ nPY T ke
NaK H3HE He 913e] Fa8 24 aclow
sieh w8 Na/K H3H7) 1 olael 42 3 % oluA

Ze v‘f—’\ o}oﬂq. 2 3

=

431 %éHL HAEg AT Ak, HRkEol]
WS, YR, A0R 00T L SR AR AR
A OMZI HHZol g Hls) e AOE 1}

Ehatc}. weld Hlg BelE SdE AR e R NaK A

AulE R, vkl Aol e WER, =

B Aol Na/K A u]ol] ul2 njvkate] d84d &
2 A}, Na/K 4317 =2 7olld BMI 2 32lEd
7)) vRke] e =u7} Frkshs Ao g yEhdth nl=
o] A5 9 Aol whet Na/K A Fn|e} vjwtate] g
S X%k Elfassy et al.(2018)9] Aol oJshH Na/K
AFARPTE 22 aFolA et g SEdrt folsl =
2 Ao vt 2 Aot AR 295 Btk S
278t 2391 132 WS ddo = #2493 Bu et al.(2012)

ATte] oJahd AFH o2 Na/K AF Rl vuke]

Lo

Ao E U] L3 (%)

dwok

R

G & &

2 o
: T & g
%

[°)
%

nYYE mHpZ

2 olluix] HH%)
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HoZ |
]

o)

a5l Ust 75d 5
b 717l WHE ol
SHxo g el
A5} o]
H3%3 Y} (Libuda et al., 2012; Moosavian
1., 2017; Yoon et al., 2013; Zhu et al., 2014).Z2F
AR AgrollA mivte] Zhg A dEA QAL

=T
FHSo] Qlad 2 Ao, ed A 57

Ir

;O

4

]

:
yo, —
o or

POV [

[¢]
-
[}

my lo

LN
. o

ﬁg
o,
E
)

Trieste] 2= thAL ool o] Sle Aem B
aE ok B3 ZEe] HFHe dy vl s
(Binia et al., 2015; Climent et al., 2014; He et al.,
2008; Rowe et al., 1980), &3] I 2 27} 2459
T8 FEAFoR Fot Akt dHe] = Ao B
of, ZHgo] AF7E iRt E v Egke] tiate] dEkE v
A= o2 Al dio Fe Al ods tide
& AolMe ZES BRuvte] dEdS Hel vt
] (Murakami et al., 2015), Z-go] YEF 9 v
5ol Jakg VAL Hlet 2 wdAgke] tixlel gho]
I, B AR ATelM Na/K A FHnIEo] vl

N

9
o
=

30,

N
o:

(E 4) 30~49M| Molo| Matrmt H|2HrO| Na/K MF[H| 1 7|Fof| mE Foks M

e Aodr P, H| gk b,
1 ]9 n=369) 1 ©]4(n=4,613) 1 m)¥kn=154) | 1 ©]*n=2,387)

A2 (keal) 1,525.7 | £693.7" | 1,734.7 | £735.5 | <0.001 | 1540.1|+669.7 | 1868.7 |+807.0 |<0.001
rslE (g) 297.8 | £150.6 299.7 | £118.1 0.072 295.5 | £140.5 314.6 | £125.6 | 0.013
A (g) 60.4 | +28.2 75.8 | £38.2 <0.001 66.6 | £37.2 83.5 [+44.3 | <0.001
A5 (g) 39.6 | +29.1 51.4|+33.3 <0.001 41.5 | £32.0 553 |+37.3 | <0.001
FF (g) 89.9 |+76.2 63.2 | +40.6 <0.001 83.5 | +61.8 63.1|+42.3 0.001
ZY2H = (mg) 199.4 | +£185.2 283.7 | +232.8 | <0.001 214.2 | +180.2 313.2|£251.3 | <0.001
2ol (g) 28.6 | £16.6 239 |£12.2 <0.001 27.6 | £18.7 24.4 | £12.4 0.230
24 (mg) 549.1 | +425.1 524.1 | £295.1 0.475 520.1 | £362.7 541.1|4316.0 | 0.106
¢l (mg) 1070.9 | £462.0 1116.1 | £488.6 0.090 | 1084.8 |£509.6 | 1192.5|+548.7 | 0.012
2 (mg) 12.4 | £7.0 14.2 | £8.6 <0.001 12.5|+7.5 14.8 | £8.7 <0.001
EE (mg) 1528.0 | +914.5 3756.3 | £2162.5 | <0.001 | 1570.7 | +880.7 | 4158.3 | +2489.1 | <0.001
25 (mg) 3638.2 | £1971.5 | 2755.0 | £1265.1 | <0.001 | 3690.4 |+2261.6| 2821.5 |£1326.2 | <0.001
A2t (mg) 359. | +216.1 321.6 | £157.1 0.044 319.3 | £181.6 334.0 | £162.5 | 0.202
HE A (#gRAE) |  408.4 | +408.4 394.4 | +402.2 0.679 486.6 | +428.6 407.8 | +392.5 | 0.207
Elo}dl (mg) 1.5 +0.9 1.6 |£0.9 0.001 1.5|+1.0 1.7 | £1.0 0.002
g B Z2H (mg) 1.5 | +0.8 1.6 | £0.9 0.006 1.6 | 0.9 1.7 | £1.0 0.015
tololil (mg) 14.7 | +7.4 15.7 | £8.4 0.030 14.8 | £8.0 16.8 [£9.5 0.012
HEFY C (mg) 138.9 | £160.8 78.5 | £90.2 <0.001 107.0 | £129.6 74.3 | £98.7 0.034
FSAAE (9) 12.6 | £10.6 16.0 | £11.6 <0.001 13.4 | +11.7 17.0 | £12.5 | <0.001
SABE AT (g) 13.0 | £11.7 16.5 | £12.1 <0.001 132 +11.3 17.9 | +14.1 <0.001
7R E AL (g) 9.7 | £7.0 12.9 | £9.4 <0.001 10.4 | £9.6 14.0|£10.0 | <0.001
n-34] A4t (g) 14]£1.3 1.9 +2.1 <0.001 1.6 +£2.1 2.0[+1.8 <0.001
n-64 Ak (g) 83 |+6.3 11.0 | £8.2 <0.001 8.8 |+8.3 12.0 | £8.8 <0.001
HEIZE (ug) 3379.0 | +4125.5 | 3087.6 | £3334.8 | 0.342 | 4079.5|+4819.5| 3158.3 | +3667.5 | 0.521
AElE (#g) 120.7 | £148.5 164. | £544.1 0.012 123.3 | +141.5 164.4 | +475.1 | 0.098

VHFLEF A, HEF-ZF AFNE BEFE 1 1w (0~0.99999), 1 o1 (=>1), A BMI <24.9 kg/m?, H|whE

BMI >25 kg/m’.

Pd2 AT SHEE ¢
P AAolM YEF-ZF AFNE 1 v
P, : HEe A UYEF

A4 Aesgen, felsre nEs A4 A8 shath
Jks) 1 olae] Qdeka HHFel v folFolt.
F AFNE 1A | oldel Qoa Al UE folszelt.
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=L 30-40 Cff ZHAQ| 40| LEF - ZE H| ¥ SAT K| A% |23} bioite] BN : & 67| ors0ty BizETAE oz 9
BN HEF, AdHARo 2 Qe AbE 2 F A Y 242 BA ¥tk addx 2E A8 dA7A
WE3 #EAS Hudk vl 9o} (Okayama et al, 2016). 3 £3sla] RS l, =& Na/K A3+ vk &
i B Apdvfel o] vinkrola WbRR, o8 @o] a1, 53] vjvkrolM A7t =2 ¥E 22T
7, AT AT 2 e5 AR AR =2 A e Ao® Yeie = mvkks fla 2 Na/K
o2 yEht, Na/K AFul&o] vkl #edde] gls  AFuE Folsfof st 53 °“é} ggle «1 739 Na/K
Aoz Hojzit, o gt AA7} LEarL o]l tigh -9 A|5H2]

B ATFollA 30-49 Al Ad2le] Na/K FFBI7E 1 o) o]EZ Na/K AHFvE 25F7] H'o‘}oﬂ *‘*3%‘01] 28
2l 2391 uide = Hwk oFe mEt F UAEHTE 5 e AES2TE AT A AR Fol A=
thH] oF & 7o =2 Atz

s AFElE #4% A, AdrE e vRkE
M HNHER, ', AR, AAF 2 5Tt
o A Ao vehdeh Na/K A3 el
upe} AEre] AHES AT Iule] oI AvE A
H AFE 23 Choi et al.(2019)9] <7+l 9
1 vl5F 224X} Na/K AF8] 1 oA

Lol R, S, S52F 2 IR AFHATl =2 A
o2 Yepith Na/K AFHIE 3 292 o] 25T
o] AFe-S B3 Morrissey et al.(2020)2] ¢I7-ol] 2]
3t Na/K F3Av7F 7 22 2EolA W, BE- A
2 odF 9 F7F 53] 7SRl AHel frolsH
=2 Ao® Yeht o] B4 Akw 2% Na/K A5
ol AFFe] =2 ST 5A4o] FARRE
Aoz vepyitt. A3 01?01]/\1 Hel AE § 5879

A% B AT Bel fu RP%OH & g
BUT 4% dehislon, ol g5 ARE @
AFomu M A1 AF 5 94 &2 2

3

AFste] Na/K AHR7E =2 2ellM A371 2= LP
et o2 Als sy dadted =EE WY AW
9 UdRE B A7 A FHARA wol ARSh=
s F = RS fIgh 2ApR|FolA] 2Ee] =
ewie] AAP) aefEolol & Aow dAdtEny &g
=2 Na/K 37} old=] A3 S71kt
gk #o| S-S HolFal 9t} HE olg
oSt Fofsfof = o= UEF ol Eal ZEF
o) G2 7hgAFelU e sl=EFE HAH7F St
skl 7] wholoh. HE it sk 7haAlE Ee
HYrEFE o] HF e vvky #Hdo] 433 =2

2 Basta glom, 7] A7 5555 H4,
NEseE 9 9i e 7}%—%‘3 5o AF7E STk
AN, D S HF7F = H33}od(Mendonga
et al., 2016; Mohammadbe1g1 et al., 2018), & 10|
A EES A3l fAPdS He B0 Hozink ¥
A7HA T L2 Na/K A Fv]ol whah 2% e S22

jud)

o Zjog

s
¥ 7o NaK A7) 1 il ARl
Hste] wlik ool mhe S4je] A VR sletele]
oh NaK 4427} 1 elkzol et vigkzol
frelabl Aaulgo] BL gATe WUER, HURE
Uehken, JAulgo] Be Same ThAEeIl:
o] A} Na/K AFH]7} 1 olakel 2ol vheit 2
o 2 Aol 7 FolA] & oA AHF el w5
BelEol Alake H3nlgel Aol Ho|ws)
= 3 UERIAE 240 Fad aslo] w
Qlie selgt 5 glglon], 20132017 d =
Fgatel UEF ARG 24T
A ARl A-wERe *é%ﬂoﬂﬂ 7V
Ao g JeRdti(Jeong et al., 2021). o]&s A3}
06| =R A TS A Banh
o:]o} 3} 740 = Agz}Elr,].
JokzA} A 6, 77] (2013~2018)
ol olat 30~494] NS o R JEF-ZE A
Hlga) wukre] BANS RAG ol B dTe
el AR Een, NaK A2 @ g2z

EE‘

Er
g

]
2
_{F
N

fo 4
o
>
I

=
o
_l-lJ

lo g W e 2

By T o o
\0
=2

rO
1

vhe] QlokAE Aol Algkaoln], FRIZ
24 AsE 19 FAAReIER At e PRl
SES W 5 glonR b g hE bER, 2

B Ao BXAR v)gte] YER, 2§ A7} 27
v AA veRg 5= ok Algk ot} o]l3k AlskA
e Bt B AFoa AR AlmE I iR
ATE ARSI, vk fEo] 7H A Ve
U 30~40ThE o %ﬂilg 7o 2 A7),
AR AR T xR dger] ol Aow A
Zhech, 2 A7l wel 30~494] 3=9le] gulE
UER, ZH AF do] H|vke] ot =55 & 7

e Ao AzEE wold},

3ol ¢

FAol: UER, 27, Hlv, d¥F7E R
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