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Objectives: To determine the association between night eating habits and oral health in ad-
olescents.

Methods: Data from the 18th Korea Youth Risk Behavior Survey conducted in 2022 were
analyzed. The study included 51,850 middle and high school students and assessed the
frequency of night eating per week, dietary habits, oral health characteristics, and factors
affecting the presence of symptoms of poor oral health.

Results: AlImost thirty-seven percent (36.6%) of Korean adolescents have eaten at night
one to two times per week and 23.0% more than three times per week. An increased fre-
quency of night eating was associated with poor dietary habits. Adolescents who con-
sumed more at night were less likely to have breakfast, drink water, and eat fruit, while
their consumption of fast food, sweet drinks, and high-caffeine drinks increased (P <
0.001). An increased frequency of night eating was also associated with poor oral health.
In a logistic regression analysis, more frequent night eaters were significantly less likely to
brush their teeth at least three times per day (odds ratio [OR], 0.78; 95% confidence inter-
val [Cl], 0.75-0.82; P for trend < 0.001), and brush their teeth before going to sleep (OR,
0.70; 95% Cl, 0.65-0.75; P for trend < 0.001), while they were more likely to experience
sealant (OR, 1.19; 95% ClI, 1.13-1.26). More frequent night eaters were significantly more
likely to have tooth fracture (OR, 1.41; 95% Cl, 1.30-1.53; P for trend < 0.001), tooth pain
when eating (OR, 1.59; 95% Cl, 1.50-1.67; P for trend < 0.001), toothache (OR, 1.60;
95% Cl, 1.52-1.70), and bad breath (OR, 1.51; 95% Cl, 1.43-1.60).

Conclusion: Our findings suggest that frequent night eating is linked to symptomatically
poor oral health in adolescents. Therefore, oral health education programs related to di-
etary habits are necessary to reduce the potential of night eating to negatively influence di-
etary habits and oral health.

Keywords: night eating; dietary habits; oral health; oral symptoms; Korea youth risk behav-
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METHODS

Ethics statement

This study was conducted as a secondary data using the
Korea Youth Risk Behavior Survey, and it received exempt
approval by the Institutional Review Board of Shinhan
University (approval number: SHIRB-202501-HR-246-02).
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Table 1. General characteristics of frequent night eating

Night eating consumption (times/week)

Characteristic Total (n = 51,850) X P-value
No (n=20,962) 1-2(n=18,963) =3 (n=11,925)

Sex
Male 26,397 (51.6) 10,401 (50.4) 9,567 (51.0) 6,429 (54.4) 54.3 <0.001
Female 25,453 (48.4) 10,561 (49.6) 9,396 (49.0) 5,496 (45.6)

Type of school
Middle school 28,015 (51.6) 12,631 (57.7) 9,899 (50.0) 5,485 (43.9) 621.0 <0.001
High school 23,835 (48.4) 8,331 (42.3) 9,064 (50.0) 6,440 (56.1)

Residence area
Metropolis 22,212 (41.5) 9,011 (41.7) 8,026 (40.9) 5,175 (42.2) 14.2 0.033
Middle city 25,814 (52.9) 10,355 (52.5) 9,532 (53.3) 5,927 (52.8)
Rural area 3,824 (5.6) 1,596 (5.8) 1,405 (5.8) 823 (5.0)

Academic achievement
Upper 20,051 (38.8) 8,529 (40.6) 7,101 (37.6) 4,421 (37.5) 88.1 <0.001
Middle 15,484 (30.0) 6,348 (30.4) 5,659 (30.1) 3,477 (29.3)
Lower 16,313 (31.2) 6,085 (29.0) 6,202 (32.3) 4,026 (33.2)

Household economic status
Upper 21,888 (43.3) 9,051 (44.2) 7,822 (42.3) 5,015 (43.1) 37.3 <0.001
Middle 24,143 (46.0) 9,695 (45.7) 9,032 (47.0) 5,416 (45.0)
Lower 5,816 (10.7) 2,216 (10.1) 2,107 (10.6) 1,493 (11.8)

Paternal education
Middle or below 528 (1.4) 219 (1.4) 190 (1.5) 119 (1.4) 4.8 0.283
High school 8,073 (23.5) 3,253 (23.0) 3,034 (24.0) 1,786 (23.6)
College or higher 23,599 (75.1) 9,736 (75.6) 8,578 (74.4) 5,285 (75.0)

Maternal education
Middle or below 458 (1.2) 182 (1.2) 171 (1.2) 105 (1.3) 8.8 0.056
High school 9,134 (26.3) 3,715 (25.9) 3,450 (27.2) 1,969 (25.5)
College or higher 23,609 (72.5) 9,738 (72.9) 8,534 (71.6) 5,337 (73.2)

Residential type
Living with family 49,182 (95.5) 20,152 (96.7) 17,838 (94.9) 11,192 (94.7) 102.4 <0.001
Not with family 2,663 (4.5) 809 (3.3) 1,122 (5.1) 732 (5.3)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott X2 test.

4. 22 ZAL A3

o U3 G 7 54

o
Aob ubd 442 oRAlE &

1-23] opAle M 2
2 HAsHE 2o 18] 10.3%
W Hok B F4L opAle

opAlS HAsHE

0.001). H<
H|-8-0] 29.0%, 3 1-23]
3 33] o|A) ol HFok=

Fl

Hol aAmAe T
31

orL o]

1__

S Hol2

Table 42} 71‘12}
H|&0] 7.5%, F

H|L0] 8.9%, F 33] o]A} ofAl
HIHP <
R g 2o
9] H]&o] 33.9%,

9] H]go] 38.5%= F-Jgt 2}
0]2 HYPTHP < 0.001). 2|0} EZ ZARL ofalS A ZelA] o

= au Blgo] 18.1%, % 1-23] oFAl& HHTF= o] vlgo]

86 F 35 18 OFIE AANSHE T 8ol 26942 4
29 FHL op42 A

L

154

oJ3t ol 2 HATHP < 0.001). S

1o
E
o

25.7%2 -3k AfolE H

37
ot Aol g 1

Aeb e

5. OFA] M7} ZUZ E400 D|X|
oFA] H WI=7F A
ble 59} Zch md 12
U= 7S 7|FoR 2R A I
CIZ Fotgict. 2dl 2= 4

el 2447

s BA

B0

T =

¥, A, AFAY

Z 1- Zﬂ o]:/R]o /SHO}'L_ = ‘1—3ﬂ o]%o}:
9] B go] Z+7} 16.3%, 18.8%, 21.6%E 8
ACHP < 0.001). ¢ HHA S42 k4= A
7-9] H]80] 19.7%, F 1-23] oAl S M F5t=
80] 22.6%, 3 33] o]A4 ofAlS AFst= 9] H|So0]
ATHP < 0.001).

https://doi.org/10.5720/kjcn.2025.00038



Night eating consumption and oral health

Table 2. Dietary habits and frequency of night eating

e Total Night eating consumption (times/week) 2
Characteristic _ X P-value
(n=51,850) No(n=20,962) 1-2(n=18,963) =3 (n=11,925)
Breakfast (day/week)
<1 15,528 (29.8) 5,817 (27.5) 5,824 (30.8) 3,887 (32.3) 4253 <0.001
2-4 12,510 (24.0) 4,383 (20.9) 4,949 (25.7) 3,178 (26.5)
25 23,806 (46.2) 10,760 (51.6) 8,188 (43.6) 4,858 (41.2)
Fruit consumption (times/week)
<2 22,429 (43.0) 8,801 (41.6) 8,569 (44.9) 5,059 (42.3) 129.7 <0.001
3-6 20,661 (39.8) 8,222 (39.2) 7,632 (40.1) 4,807 (40.3)
>7 8,736 (17.2) 3,923 (19.2) 2,760 (15.0) 2,053 (17.4)
Fast food consumption (times/week)
<2 37,898 (72.7) 17,578 (83.7) 13,853 (72.6) 6,467 (54.0) 3,8329 <0.001
3-4 11,206 (22.0) 2,849 (13.8) 4,375 (23.5) 3,982 (33.7)
25 2,746 (5.3) 535 (2.5) 735 (3.9) 1,476 (12.3)
High-caffeine drinks consumption
(times/week)
<2 40,593 (77.7) 17,317 (82.1) 14,923 (78.1) 8,353 (69.6) 783.0 <0.001
3-4 6,175 (12.1) 2,014 (9.8) 2,403 (12.9) 1,758 (14.9)
25 5,082 (10.2) 1,631 (8.1) 1,637 (9.0) 1,814 (15.5)
Sweet drinks consumption (times/week)
<2 19,038 (36.4) 9,965 (47.2) 6,505 (34.1) 2,568 (21.6) 3,112.7 <0.001
3-4 17,634 (34.0) 6,576 (31.3) 7,184 (37.9) 3,874 (32.7)
25 15,178 (29.6) 4,421 (21.5) 5,274 (28.1) 5,483 (45.7)
Vegetable consumption (times/week)
<2 11,932 (23.0) 4,333 (20.5) 4,542 (23.9) 3,057 (25.8) 3141 <0.001
3-4 14,213 (27.4) 5,324 (25.4) 5,585 (29.5) 3,304 (27.7)
25 25,705 (49.6) 11,305 (54.2) 8,836 (46.6) 5,564 (46.5)
Milk consumption (times/week)
<2 23,918 (46.7) 10,163 (48.9) 8,809 (47.0) 4,946 (42.4) 238.8 <0.001
3-6 18,336 (35.4) 6,670 (32.0) 6,971 (36.6) 4,695 (39.1)
>7 9,596 (18.0) 4,129 (19.1) 3,183 (16.4) 2,284 (18.5)
Water consumption (cups/day)
<2 12,102 (23.2) 4,486 (21.2) 4,541 (23.9) 3,075 (25.7) 199.8 <0.001
3-4 20,540 (39.8) 8,007 (38.5) 7,778 (41.1) 4,755 (39.9)
25 19,208 (37.0) 8,469 (40.4) 6,644 (35.0) 4,095 (34.3)
n (weighted %).
Differences in each variable were analyzed by the Rao-Scott X2 test.
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Table 3. The association between oral health characteristics and the frequency of night eating

Night eating consumption (times/week) 2
Total (n = 51,850) X P-value
No (n =20,962) 1-2 (n=18,963) =3 (n=11,925)

Characteristic

Tooth brushing (times/day)

<1 6,003 (11.3) 2,185 (10.2) 2,163 (11.1) 1,655 (13.5) 138.3 <0.001
2 26,620 (51.7) 10,534 (50.6) 10,013 (53.3) 6,073 (50.9)
23 19,227 (37.0) 8,243 (39.2) 6,787 (35.6) 4,197 (35.6)

Tooth brushing before going to sleep
No 5,956 (11.1) 2,134 (9.9) 2,197 (11.0) 1,625 (13.4) 96.6 <0.001
Yes 45,367 (88.9) 18,710 (90.1) 16,581 (89.0) 10,076 (86.6)

Tooth brushing after lunch
No 34,426 (67.9) 14,164 (69.0) 12,428 (67.3) 7,834 (67.2) 17.4 <0.001
Yes 17,424 (32.1) 6,798 (31.0) 6,535 (32.7) 4,091 (32.8)

Sealant
No 38,488 (73.9) 15,871 (75.2) 14,014 (73.7) 8,603 (72.2) 36.7 <0.001
Yes 13,362 (26.1) 5,091 (24.8) 4,949 (26.3) 3,322 (27.8)

Scaling
No 35,945 (68.3) 14,748 (69.3) 13,151 (68.4) 8,046 (66.5) 27.2 <0.001
Yes 15,905 (31.7) 6,214 (30.7) 5,812 (31.6) 3,879 (33.5)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott )(2 test.

Table 4. Association between the presence of symptoms of poor oral health and the frequency of night eating

L Night eating consumption (times/week) 2

Characteristic Total (n = 51,850) No (n=20.962) 1-2 (n=18,963) >3 (n = 11,925) X P-value

Tooth fracture
No 47,290 (91.3) 19,370 (92.5) 17,240 (91.1) 10,680 (89.7) 79.0 <0.001
Yes 4,560 (8.7) 1,592 (7.5) 1,723 (8.9) 1,245 (10.3)

Tooth pain when eating
No 34,841 (67.0) 14,915 (71.0) 12,595 (66.1) 7,331 (61.5) 326.4 <0.001
Yes 17,009 (33.0) 6,047 (29.0) 6,368 (33.9) 4,594 (38.5)

Toothache
No 40,855 (78.6) 17,254 (81.9) 14,811 (78.2) 8,790 (73.7) 314.2 <0.001
Yes 10,995 (21.4) 3,708 (18.1) 4,152 (21.8) 3,135 (26.3)

Gingjval bleeding
No 42,345 (81.5) 17,559 (83.7) 15,432 (81.2) 9,354 (78.4) 142.0 <0.001
Yes 9,505 (18.5) 3,403 (16.3) 3,531 (18.8) 2,571 (21.6)

Tongue or cheek pain
No 46,062 (88.5) 18,895 (89.9) 16,864 (88.5) 10,303 (86.3) 99.8 <0.001
Yes 5,788 (11.5) 2,067 (10.1) 2,099 (11.5) 1,622 (13.7)

Bad breath
No 40,407 (77.8) 16,859 (80.3) 14,713 (77.4) 8,835 (74.3) 162.0 <0.001
Yes 11,443 (22.2) 4,103 (19.7) 4,250 (22.6) 3,090 (25.7)

n (weighted %).

Differences in each variable were analyzed by the Rao-Scott X2 test.
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The reference is not consumption of late night snack.

Model 1: Unadjusted model.

Model 2: Adjusted for age, sex, residence area, type of school, academic achievement, household economic status, residential type, paternal education, maternal education, and body mass

index.

P for trend was calculated using the median value of each category.

OR, odds ratio; Cl, confidence interval.

“P<0.05,"P< 0.001.

o] H|sto] 3= 33] o4} ofAE HF|ote | S4H[7F 0.88
(OR, 0.88: 95% CI, 0.84-0.93; P for trend < 0.001)& OFA]S
o] AT FAl A4 & AEEE AA of= 2R Y
B, §15=9] B of Rof wet o2 A3E H ook 2 1270
4 B ATE A2 opAlE AF6HA] g 2ol Hlsf 5 1-2
3] oAl HHH= 2] 247} 1.09 (OR, 1.09: 95% CI,
1.04-1.14; P for trend < 0.001)0]3!, 3= 33] o]A} ofAlS A&
l= #9] 447} 1.19 (OR, 1.19: 95% CI, 1.13-1.26; P for
trend < 0.001)2 ofAlS ol HFT4E HAHE AHYo| 2
Ao g vetgdth T 12709 5% AAYE FE2 oS A
21517 SR 2ol Wlgtol 3 33 ol ok HAFE 7] 5
AHH]7} 1.06 (OR, 1.06: 95% CI, 1.01-1.12; P for trend 0.016)
02 op1g ol HAeEE AU ol Be Ao 1
e,

6. OFA| 37} 72t Z4 7ol 0|
ok M7 A4S T 24 Aol DAL L Table
63 2} WeE BASHH 9L B 13} A, 9, AR
o S T, AT A 2F, A A 2E, NET AR
Fe), oA 3}, ojuf] 1, BMI M-SR BT 5 2
2 Bashit, AA 0z e 29 Avo] e, Ko} ubd
242 ob g HAA i 2o W3 F 125) of4je 43
Sl= #9] 4|7} 1.21 (OR, 1.21: 95% CI, 1.12-1.29; P for
trend < 0.001)0] 1, 5= 33] o]4} oFA & AF|oh= w-2] S4HH]
7} 1.41 (OR, 1.41: 95% CI, 1.30-1.53; P for trend < 0.001)%
opalg Wl MR Aot iy 24 Aol Be Aoz 1}
Efitt) 212 0 2o} 5% F4L oplg 4Hah g 2ol
u]a] % 128 oA AJZISH 29 SAMI7E 1.27 (OR, 1.27:
95% CI, 1.22-1.33; P for trend < 0.001)°| 11, 5= 335] o]A} of4]
2 AFol= ++9 $4H]7} 1.59 (OR, 1.59: 95% CI, 1.50-1.67;
P for trend < 0.001)2 ofAl Wo] HZT4E =2 #o 2 1}
Ejth AloF 53 FAe oRAE sk ere 2ol vl 3
1-23] ofAlS A F 5= 9] £54H[7] 1.25 (OR, 1.25: 95% CI,
1.19-1.32; P for trend < 0.001)0]11, 5= 33] o]A} ofAlS A%
= 9] 4471 1.60 (OR, 1.60: 95% CI, 1.52-1.70; P for
trend < 0.001)C. & ofAlE Wo] JHA4E &2 Z0E YE
ok OlE 98 S92 oS AFsHA ¥ ol HIsl F 1-2
3] oRAlZ MFste w9 47 117 (OR, 1.17: 95% CI,
1.11-1.23; P for trend < 0.001)0]31, = 33] o]A} ofAlS A%
5= 9] A7} 1.40 (OR, 1.40: 95% CI, 1.32-1.49; P for
trend < 0.001)2. = ofAlZ Wo] HHL4E w2 A= YEt
et o] WA ZAL oFAE M3 gk 2ol Ha) 3 33]
o)A} oFAlS HAFHsl= 9] 24| 7F 1.51 (OR, 1.51: 95% CI,
1.43-1.60; P for trend < 0.001)2 oFA]& Wo] HFILE =
2 ez et

rir
08
ol

157



ng
g-Hee Ho
Seun

sho] A
_9_'5
A2 1&0}171 il
ION RS o 2w
SSS SENERIE AR oFAl 4
DIscU 183} x‘“;oﬂ i ]Lno?ﬂ T
o
202214 A ﬁﬂﬂdiﬁv@%tﬁ oeﬂé, ° IFE
] A= FH Hxer S+ l5 S J A% & HA= 9 7
é = LOF@] A Aol Tlél’ T Bl 36 6%O]L1
do 519}, EX AL 7} 24 SPSEr So]
[o0] 8 ? L-O:] —/;\—6“0 }XJO] }\g ]:TLO ]_1_. 7&'}’}'\“— __]}\l‘,j‘é‘ _;-H
=] ]H = =3 i:“‘:‘ - X
0 2 S. N = O}Oﬂ T Q A% E 21e 433 = oF 60%2 ; oFA] _‘j,\
o o 9 < ¢ - i]’olg}?-ol 28] o4 = 23.0%% ﬂg HER R, s
S T o 5 =) g, = 'Lﬁ° 3l= A0 ugév};oiL*
/8\ % ~ 2 § . 0]—’8]’ }‘\jH ]’ ° /]\j_'qo - jq-%']_’ = —1-_5'19: /\_‘1] ];Ll
s |® o = = o 3] o4 A opAl g HIE 9} AF7 . %J‘Q‘E;}
£ N Q - T3 o o FAAR ‘——101 i | 35] o] o o =2
3 - gogdmo £ ZgﬂLoAﬁO a7 3}=2of 50] =9F 2
8 5 =i AR g - =9 L og osg 73] =9,
B 103*-0"' £ RIE7F b t s AHE AF & ot
3 |5 S 33 v . B oot 2] Wy AL, e 55, UrEr
= e 5 EFE, A A3 Lz-]ﬂ] °r3 A, Aot A=A IEIE
o 5 < B —uﬂr oF +4g AoF =4 o2 Fofst F°Mﬂ01u" EL
= o
§ N ;‘I & 8 ix}ﬂ 43 ]A:jﬁcg—?ﬁo] ﬂzﬂﬁ] H‘a*g'wol]x]g“ %gjq of
v 1 — 3] 9| ]
g 5 Lo g4 S o wo A Hof| 1 ] g7 PR
¢S N £ 2 =4} I 37 RIiC 51 2
> X ™ T o) ! = =
Z g =< g 2 O]EAH T 0.001). 01457} i%qi ”ﬂﬂgofﬂ e
= x - < H A H b
g S ok < § g 3for tren]do]cﬂ A3 b A 03%—721,}% ara 1o =
e fos Qo ~ o = 100 el | o oFAlS
— o 5y Q3 \—1 v 5] S Ao oz jo =
© o] < — =] o = e} 5t Ao Al 7F =
) %8:1H$ s Liﬁ*ﬁqg%ﬂﬂA H~”A)ﬂ%ﬂE}7}
£ < & 2 Al o] :rL ol 3 35 Bk
Q< Ld 3 =L oz 9 a4 =] of %7} =
i o 8% 98 : i g e e oo i
b} m I o A - —1 4/\1_ _zHﬁ
2 X N = o 5 14], & LR o= 1} 1S A
3| 7 ro} 33 5 A=A 3 141 Ao 51 opAl2 —
%9 o =T [ of - 51 oF4] A
g 28 P o 5 = ko EREE Aol 3t T}
5 @ w0 g 3 A L*E}“uu}lf”' g opale. - ﬂi*c}ginol i 8.1%
S g 1o 88£H3 3 ﬂ]L}E}MﬁOVC} gad= OQ%‘Q—O].?JaHIdAQ_
= £ *,\38‘4 S ¥ T3 Btk % 79.1% 27 u}A] ofAlS
2Rl g . ) e s o ot o 4.
~ o . =] ] = H .
< I ~ < 9 A}st o A3 A 5}Ajo] ot
— ™ ; 3 A oz = 514 biy =
s |3 @9 2 9}""‘001]3}]% o %“o 5oy %_E._L]'E]-o]ﬁ*]'a}
%O e o g = °l% Hstan 8.7%2] }13.0 5.9% Ay
8 99 88 5 A G 58, 01417 w}Af7} 5 F2 W7} A
I S S - o et EE im;—ﬂﬂﬂ ﬂu}ﬁég ) 10
° g % N - @© = ]/]- Ui] ° Ax J4 = ‘5']'*0
S © AR r 4 2 7okl om, gt A %BE[9], CRRSS 14], Tef
g 5 L 8 5 ﬁﬁqqgﬂi';qﬁzﬁ ﬁGZJ‘&li oHOl. oF
5|8 g =0 588 8 g Y2 1 $13hA] o= et Hstaow Ao Fof &
g ¢ I S [Eiqiie v . 927 L % 12 ¥, 3
(=% < o Q ~— v = < ’Fl]'é' 'I"ri o] ]T o 75“'— .Tﬁa
£ 5 < 2 @ 2 5 A o —'A] Atelef 14 ’\} %5149 79 o, }\41340‘ EH
2 = N & S L 11 A= o jJo 1o o
2 Q by N ; g o A 1A 58 Sk = 5] =0l o2 NGRS _]:
© 343 98 R 2 o wu} o 8], ESELE 2 455}
2 7 |5 ) 33 g o 2 - A RS M’ qﬂuq<y#§i o
S 832 S5 £ 8 g e 3 1 ek o i gt 7
5 = = — | 5 g 3B . iER=e) og o o @ﬂ:]_ f-9- o
+= o rox (@) c c 1 © =] 5= A piA A‘\:' l:!]’, o
2 : LB ek S g g 25 g*fﬁ‘;ml *“7]"40} 7= F;E ﬁﬂ:ﬂ—aﬂ e
o E i ’tc\jgo.gﬁv 5 L g"qg, Sy okl T ‘—/J—o‘}‘\—b1 1
: : ¥ 7H4 st 13]. OFH= il
© g x 89 3 Q 5 3 9 s 1:0 e EHU;,} 12, A So] F;q, 212 4 20|
F, # °88§ E48 53 4 vt 2, % %9 ot
£ R ;53 g ¢ . Eﬁo}ﬁ . A%E} we52
2 g ED S = 5 ° 7
é»gsgﬁ A 4= v
S S S ggbwg gsd RIS ofA
& 2 Fﬁ% zzsﬁag 258 o, 7 oA
Q BB ‘D‘DbBNm"—'ag'ﬁ‘ 203 H
P
= 2 sings @;M@@z
S Z 5 Z - [} g3 g a o
B 3 ESSE
© =
o} -~ 38
g 3 =
S s
=)
o

8
0003
icn.2025.

jen.
r9/10.5720/k
i.0

//doi.

https

158



Night eating consumption and oral health

MAEFC, W Ut 92, 17huel SRS ol 4%

2 YAToA of4] 42 WMET} %
sjgt0] 3 o) 413 WIS} S eAE oldE
1

2
s Higo

we Aow Yeht, & A7 A0} 2 Azt
2 BT, 14, 32, BAAS PO ofAl vk ¥ 7T

Lol et AAR 7P ABshs opAle A|xle|aL, Wi,
HAF, F=2F, IA, fH7A, 2l 52 A%ske Ao v
oS, 13]. st tiAFo & gt AP AToA 7HE Heske
opA M= A7, HAF, FAF, BAF, S2F £2& YE
WTHOL oFA 9] vy 8 HHRIEO] et APAToA Fad
=2 WA, FLF, Y, A7, HeR 55 FE A5G
© ALE U, 7|37t 52 vRE 2 HFlcske A
& 4 ATHI2, 13]. F2EL ofAE %‘—_E'c %—%Zﬂai Adest
of &H[sh= Agol o] HAEFEL JIAHE AES A
o, , AAR opil o= H|wH %iﬂb} g
U2 ARl S4E deshs Aes BuEinle]. 1
S| opAl oz RE oA A3 Tl tEt AP AF-olA of
Aoz QIR oluA] A Fol He8e 19 F AFF 17.5%,
04@“@% 15.9%5 AFA|5te, Zhaj oz T 4 Qs A4 ol
A 10%-15%F 235t HFohs 2oz Yebyth
[12]. EL HadS ez 3 AP AFolA AFLo 33] o]
&, 25 Y LAAF oFA AF7F EFdel 33] wietk A
Fote 7350l Bls) Hluto] & 7hs/do] 4.678] SAHLE K
M &2 Aor HAEQIHH33]. I ERE of4 4 Nl
7t S5 ol A4 g0l L, oA o R QIR w2 ouA A
FFog Qlsto] A4 TS vA 4 lon, Hwto] 2
& e v A X3 AsdEE 4T 7ol w4,
35]. Aadrle 48 A I¥LY AFe 20 s ¥
g0l B 583 A7|Z viAe Asd e T 9
5 5 oS Hoto] BoT Ao YZE)

ofA A3 Wlkel U BN AW 24T A,
oFA A WIET} £&5F SHRERE A& gt AR A
&4, shaofA @ﬁ*w T A&dE FAHCE s

;9

o

=

3 L L
o A Ao R Y % & Slo] ©e SRR, A6
© AoteAFT AFABS AT & AL HY FaT B
PO, HAYE A& S47 FUH A7 o] IF
1 0= tepstthss, 37). JAUES] 4] ha

F 229l et APATNA Lot H4E 44

o G2 3ol WIS AR AL A% 5 A 05
EFCU HHSRE A A0E A4 3
7h e Aoz oo, FAUS oz ¢ A7),
A& N T SIS E AH Wk e T8 Hls) 3
&9 W BT SRS R A NS B T180] Hohey

https://doi.org/10.5720/kjcn.2025.00038

FI"I

8l. 2 A4} ofA)Z

1] 33] o] 4} ofAl& ¥ sh= A-foll oFF 5
1S 22% AA 39 3(P for trend < 0.001) 2R}
7] A A&AE 30% AA 5F= ZA(P for trend < 0.001)°.& 1}
Bt 22 ER oo HH Wlkrt oW AEA S
4:5kal Z|op HH, 24|, § 5o EASte 4 W A=
o] FAJsto] F7kstaL Algtol Z|ofof] Eoil= AW AlFate

>4

AAZ & 54 kot Ao} 57, A= 58 5 77 A%l &
ot K540l & A0% AT, o5& YO T 4

AT &H} a 3 i’_erl AW AFehe A &
W e o2 BUHAHE. F2ES F4AY BEL
Helo] sole x1 249 %747&4 5842 ojsfeln
AT 4 5l Bt Tuas A 48 2401 4

OH AF
I, oFY AF WETL EeSE
A, 9& 1 Aot 55, Aot 55,
ket Ao Aol ol A
AT M HAEFE A3
S5l Aot A, Aot B A&
ERTHY, 25, 28, 30]. EFF AR 17
A= BAHCE {74 54
2 BuEQrH4, 22, 28], FAEE toR
At 373l vAl= AFAT 2, EP“AP %ﬂ
Sof vlef 9ot S8 A4 W=t &S
g5 TS AYl w2 AR UrEP*E}
AAHE AE3} dpte] 437t 774 548 7:‘
oz Ag3tglrt2d]. AgAT 23, FadE l OF“
@Ho}— ﬂﬂ =9 Pl w2 WIR, Alwrt Y
SO, 27 7% 9%
;l— 7o oz *“ﬂﬂt} BadEe F FFol =2 of

ol

S SA=olY B ol83ste] tHacid)= A4d5tof
& CEQ FaESo] opYoR F2
Ry 279l FRE AV AFOR AT

Bolglo] afeta o' xjote] 22Z 2L & Qlrk. At
2 74 W) A7} pH 5.5 o] 5P Z|oke] o] &4FE =),
Aol FrE== oF 90% &=7F pH 5.5 ost& yeh, Ao}
9] AR w2 A0E HAHITH3]. 53] TitgR
o] Bt At pH 2.0-3.0 =2 SRS A5 vpAA &
1 Aot} 4ol B& s 4= T3] & A7-d, of
A AF W=7 Eod ofy A HIET WA AERE, o

H‘1
N
ey
o
o[)l
oz
o,
e}

oft ot
X 9
=)
rTr
0.
ol
tlo
M
1

2
o
fru

)
o
M
ﬂ-LQL'
o Ho
o
=

o

ol
el
X
)

o oM,
=2

N
é
=)

L]
o
- o
i
o
=)
oft rlr

o

2 o

m{w
gk
b
o2,
)
52,
PO
ok

il o 2 eyieT)

odo ot g EL ik

jo 1o

Hr Fu
g HU

iil 0

o
)
3,

3o

5

N

oy

Qo

—

fo it fo

Y
o=l
4 W g

o
o
o g rlo
NrE e oM oY o

o il

mlo 0\ rﬂ -154
o[N SN

—|~
o

_4

> = rlo lHi rr olﬂ
+ rr ol E >

o fl

i)

_EL

L

fu.

o

= i?: L
W

|

S T

o,

o) rg
ot
ol
R
?
o,
I:t:l
o
of
o
ox ©
i}
L
_Q-L
[
g
)
r
=

o
10

fr
S
tlo
&
)
4>
o)
i3
FH
&

159



Seung-Hee Hong

g U &, 27HQl 28 A5 S7leks viebAshA] Kt
AlSTE 7L Qe Ao R UEHTH 284 0R ofA 4
= F4ad9] BitAshA] Zet Al A=l A 3
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Limitations
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Conclusion

obs] HF WSt B24E HAS Ta 1A% B4
% 34 ABo] S BA ekt 18R Jade)
obs] HAZL HIRASHA B8 FAAY S
FsS et SUE ST FAT 5 Ak AAH
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