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Abstract

The aim of this study was to examine the association between egg consumption and the risk of chronic disease in Korean
adult females using the 2013 Korea National Health and Nutrition Examination Survey. A total of 1,230 subjects aged 40~64
were classified into the 4 groups according to the number of egg consumed per week: <I, 1~2.9, 3~5, >5.1 As egg
consumption increased, the intake of energy, protein, fiber, cholesterol, calcium, potassium, riboflavin, and vitamin C
increased. The percentage of the subjects with lower intake of energy, protein, calcium, iron, vitamin A, riboflavin, niacin,
and vitamin C than the estimated average requirement in the <1 group were the highest among the groups. The blood lipid
profile including total cholesterol and LDL-cholesterol was not significantly different among the 4 egg groups. The higher
egg consumption was inversely related to a lower odds ratio of metabolic syndrome, hypertriglycemia, hyperglycemia,
hypoHDL-cholesterolemia, and hypertension. This result indicates that egg consumption does not elevate the plasma
cholesterol level and has a beneficial effect of decreasing the risk of chronic disease. (175)
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Table 1. General characteristics of the subjects by egg consumption groups
<1" 1~2.9 3~5 >5.1 P value”
(n=221) (n=370) (0=179) (n=460)
Age (yr) 53.30.57 50.9+0.5 49.8+0.6 49.2+0.4 <0.0001
Low 16.1£2.6 11.6+1.8 9.1£2.3 12.8+1.9
Household Lower middle 26.5+3.6 249427 26.4+4.0 249424 0.605
income (%) Upper middle 27.8+4.0 29.142.8 28.143.5 24.442.6
High 29.743.4 34.3+2.8 36.3+4.1 38.043.2
< Elementary school 33.9+3.4 18.71+2.2 13.782.7 12.9+£1.9
Education Middle school 15.1£2.6 18.9+2.6 9.242.2 11.8+2.0 <0.0001
level (%) High school 36.244.1 42.343.0 50.544.5 45.4+2.5
> College 14.942.9 20.14£2.4 27.143.4 29.9+3.0
None 23.043.5 21.742.6 14.043.0 16.7£1.9
Alcohol <1/mon 33.4+£3.8 33.043.1 42.7+4.1 39.242.6
consumption 2~4/mon 13.1£2.4 16.9+2.1 17.3+3.4 15.0+1.8 0.433
frequency (%) 2~ 3/weck 7.3£2.0 6.1+1.4 8.742.5 6.4+1.6
>4/week 2.841.1 1.8+0.8 2.2£1.0 1.5+0.5
Current smokers (%) 4.0£1.3 4.7+1.1 7.842.6 3.2+1.0 0.176
Regular exercisers (%) 42.443.6 40.7£3.0 44.345.0 47.0+£2.7 0.458

D Egg consumed per week (Egg/week).

? MeantS.E. or percentage(%).

3 p-values across the egg consumption groups were calculated by chi-square tests for categorical variables and general linear regression for
age. Total percentage of sum may not be exactly 100% due to round-off in each column.

Table 2. Anthropometric and biochemical indices of the subjects by egg consumption groups

S 1~2.9 3~5 =51 P value®
(n=221) (n=370) (n=179) (n=460)
Height (cm) 156.8+0.47 157.240.3 157.2+0.5 157.1£0.3 0.605
Weight (kg) 58.8+0.6 58.6+0.5 58.9+0.8 58.3+0.5 0.484
Waist circumference (cm) 78.140.7 78.340.5 78.240.8 78.0£0.5 0.919
Body mass index (kg/m’) 23.9+0.3 23.7+0.2 23.8+0.3 23.6+0.2 0.288
Total cholesterol (mg/dL) 194.7+2.6 195.3+2.2 196.6+3.4 197.0+1.9 0.475
LDL cholesterol (mg/dL) 125.2+7.2 111.0+5.2 125.249.1 123.3+5.2 0.846
HDL cholesterol (mg/dL) 53.2+0.9 52.8+0.7 54.3+0.9 53.7+0.7 0.661
Triglyceride (mg/dL) 119.9+6.8 122.9+6.3 123.7+5.3 118.4+4.4 0.862
Fasting blood sugar (mg/dL) 96.9+1.1 99.2+1.5 97.4+1.8 97.8+1.2 0.508
Systolic blood pressure (mmHg) 118.0+1.2 114.940.8 114.5+1.2 115.1+0.9 0.037
Diastolic blood pressure (mmHg) 75.8+0.7 74.940.6 74.0+0.8 74.6+0.6 0.211
Y Egg consumed per week (egg/week).
? MeantS.E. adjusted for age and education level.
3 p-values across the egg consumption groups were calculated by general linear regression.
M9l Zfol Wolx ottt W% LDL-ZY2E|E, HDL-Z ok BE 29 B9 AW =t YU S3kch 35
A2EE L FYAY A% 2 T 7o) ST Aok Ggl BFLS 1 vle HHZ069 me/dD), 1-2.97) HHZ992
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mg/dL), 3~57] 422974 mg/dL) D 5.170 o)Ak 22782
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oot 24 A=Y €% 9 S 2HE JHEF 4F
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11,7360 keal), 17§ 19k A4 34(1,580.5 keal) 4202 I}
THp<0.0001). T (E=0.030) 17] w9k HF oA 71 &
Al AFHsEL Ak E3L Aol 5(p=0.041), Zr<&(p=0.025),
Z+E(p=0.008), 2] B-Z2}H](p<0.0001), H]EFY Cp=0.004)2} Z+
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Table 3. Intakes of energy and cholesterol and nutrient intakes per 1,000 kcal and C:P:F ratio by egg consumption groups

<1V 1~2.9 3~5 >51 P value?
(n=221) (n=370) (n=179) (n=460)
Energy (kcal) 1,580.5+36.5% 1,736.0+35.0 1,757.3+42.7 1,816.4+39.4 <0.0001
Cholesterol (mg) 141.2£12.8 200.8+11.5 216.0£16.3 238.8+13.7 <0.0001
Nutrient intakes per 1,000 kcal
Carbohydrate (g) 169.6+2.6 166.2+£2.0 164.1+2.6 166.5+1.4 0.294
Protein (g) 32.6£0.8 34.2+0.6 34.8+0.8 34.6+0.5 0.030
Fat (g) 18.7+£0.7 19.6+0.6 20.4+0.9 20.2+0.5 0.064
Fiber (g) 13.4+0.5 14.1+0.3 14.0£0.5 14.5+0.4 0.041
Calcium (mg) 251.9+10.3 265.2+8.3 253.2248.6 280.5+7.4 0.025
Iron (mg) 10.5+1.6 9.4+0.3 9.8+0.5 9.5+0.2 0.554
Sodium (mg) 1,941.6+69.9 2,029.4+86.5 1,940.7£77.5 2,060.7+62.6 0.230
Potassium (mg) 1,614.5+46.7 1,693.4+36.6 1,688.1+43.6 1,773.5+38.6 0.008
Vitamin A (ug RE) 370.9£25.2 430.9+22.7 375.1+26.3 412.4+21.0 0.246
Thiamin (mg) 1.05+0.03 1.08+0.03 1.06+0.02 1.08+0.02 0.516
Riboflavin (mg) 0.63+0.03 0.69+0.02 0.69+0.02 0.73+0.02 <0.0001
Niacin (mg) 8.18+0.21 8.35+0.17 8.31+0.27 8.25+0.15 0.892
Vitamin C (mg) 62.3+£6.9 58.7+3.4 67.4+6.6 75.6+4.6 0.004
C:P:F ratio
Carbohydrate 68.1+1.0 66.6+0.7 65.9£1.0 66.4+0.6 0.145
Protein 13.0£0.3 13.6+£0.3 13.9+0.3 13.8+0.2 0.007
Fat 16.6+0.6 17.5+0.5 18.3+0.8 18.4+0.4 0.021

D Egg consumed per week (egg/week).
? MeantS.E. adjusted for age and education level.

3 p-values across the egg consumption groups were calculated by general linear regression.
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Table 4. The percent of the subjects under EAR" intake by egg consumption

S 1~2.9 3~5 >5.1 P value®

(n=221) (n=370) (0=179) (n=460)

Energy’ 73.6+3.1Y 58.3+41.7 57.2+4.1 54.8+3.0 <0.0001
Protein 35.043.4 2277425 17.843.0 16.8+2.1 <0.0001
Calcium 82.1£2.5 74.842.6 75.343.5 69.442.3 0.011
Iron 39.6+3.4 30.1+2.8 22.043.5 20.742.2 <0.0001
Vitamin A 52.643.7 40.1+2.9 40.8+4.7 36.442.6 0.009
Thiamin 13.0+£2.4 9.1£1.7 6.4+2.2 6.7+1.4 0.073
Riboflavin 65.4+4.0 47.7+3.4 43.5+4.8 39.6+3.3 <0.0001
Niacin 47.4+3.7 35.243.0 30.4+3.4 32.1£2.8 0.003
Vitamin C 58.9+3.8 51.3£3.3 53.5+4.1 43.8+2.7 0.011

D EAR: Estimated average requirement.
? Egg consumed per week (egg/week).
3 Estimated energy requirement.

Y %.

% p-values across the egg consumption groups were calculated by chi-square ests for categorical variables.
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oA g AF7E FZIHA vdetube AL o] Ol
A, GAEIZSAIAL 7HE SR HAL, omega-3 AW,
FE|Q, G 2 H[E A 52 HIRS o2 dYLE =
TR Qo] St YTl He Aoz A
At TS G AAHFo] RS0l 28R &
off Hls) @& E3bsto] hfsta ¢ A AES
AS2 A & = Aok 75 ATl 22 HH Tl
w2 AFAF Y oFE Bk AAE A FEo] o
T 24 0] o]RojAol & Aolth. FAHFTF| ST
S LEE AHFOl S7IBIAARE o] @Y 44 AN=E
£ o @ FZY2HEH LDL-ZH2HE Ede 9T
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T Yolot 84EE nPHSE BT F 2 A 3
AEF S o] &3t B4 tHTable 5). 7 FZ& A3 Tl
17 v)ekl 22 712o 2 ot 7 FEE vHIAS 1Y
¥ =(0dds Ratio: OR; 95% CIE A&}t AEAA W
Y23} DBYLUSAZE I WPl Z7hgl e
A SR Er} PSR OL) SRl ol Holx] st
ot 1EFS 17 mut A3 2ol vl 3570 AdF=e] OR
0] 0.52(0.31, 0.89), 5.17] o]AF 432 ORo] 0.62(0.41, 0.94)
2 A =7t FastAthp<005). AHDL-Z|~HEE5 of
ATt B3 DS FARE FFE e 18
& 1 gk AF kel vlsf 1~2.97) AF<E, 3~570 AF
2 S17 ol AFTEolA AR =7 st THp<005).

ZAL A WE 2 A3 S A4
Aol BAstAL HA iAol A BN FEFH2EHE #A
7} 240 mg/dL ol A EFHAHEDF HAIAE 7ot
T 27 A3 A A EE A E Y THTable
6). 4 41, 1FY2HEGF WA= B8 HAFF
of W& vHdAS A== oA AA A=Y Aot
= Zol& Egith. AHDL-ZHAHEEF59 E =
17] =gt A F el vls] 5.17] ©]4+ A FHOR 0.29; 95% CI
0.10, 0.83) Tro] GojH o @ ZHAastAT, TERAYAWIE 1
9%, LLDL-FYAHEEF, 18 ¥ ATy 9
Aee 9 AFFol IE Zol& Holx| Ytk

Table 5. Adjusted odd’s ratio (OR) for chronic disease risk

Woo 52016 3H AelolA 22 Mol F7Hatel
uet AEER Aol Fastgckn Bustec shin 5
Q179 ATNNE G2 HHF 1 w2 e 71 E08 5
G2 u 1) ol HAZ BE JAFFRY THAA 2
Rulg DF4AYEZ, AHDL-2 28| 28F, DAY U
1P JPES GAHGh B AT E T HH
o] Z/1U4E WAEFE NEF, TFHAYES, A HDL-

SU2EEYS % DALY Aol gl U9 ATF

-

Blesso 5(2013)-2 Randomized, single-blind, parallel study®]|
A ATzl Sl RSl 125 St ahsol] Mg
(whole egg) 37] £ =EAE AlQet 2 diAlES A5t
A B2 o A A3l A d z2adi Qled vl
el o wol /A= et Hustleh &, At A3 el
o5 EAF A A4}, apoC-II1, apoE, oxLDL, VLDL ¢z} 27,
small LDL &}, @4 e} Qled A/ (HOMA-IR)
o] 7F43}H 31, HDL-EJ 2 HE 3} lecithin-cholesterol acyl-
transferase /o] S7tsto] FH A o] FA A EF0] 7
A= ek B3, A=Al FHrEo] = A& (phospho-
lipid)> HDLO} A|d 4 245k, EAoA ZH2EHE
$848L 27X 71t Fg tHAndersen 5 2013). Andersen
5(2014)9] THE AFoAE ARSI A PIA T3}

B AT B3 30 g 125 Fok AN F 9w

of the subjects by egg consumption groups

Variables S 1~29 3~5 =51
(n=221) (n=370) (n=179) (n=460)

Hypertriglycemia Lo? 0.75 0.84 0.64
(TG=150 mg/dL) (048, 1.16) (0.49, 1.34) (0.41, 1.00)

Hypercholesterolemia 10 0.83 0.97 0.74
(TC=240 mg/dL) (0.50, 1.40) (0.52, 1.83) (0.43, 1.28)

Hyperglycemia™ P 0.78 0.52 0.62
(FBS=126 mg/dL) (051, 1.19) (031, 0.89) (041, 0.94)

Hypo-HDL cholesterolemia’ L0 0.71 0.52 0.57
(HDL-C<50 mg/dL) (0.47, 1.08) (0.32, 0.81) (0.39, 0.82)

Hyper-LDL cholesterolemia L0 0.25 0.63 0.42
(measured, LDL-C=160 mg/dL) (0.07, 0.89) (0.13, 3.07) (0.11, 1.67)

Hypertension” L0 0.65 0.48 0.61
(SBP or DBP=140/90 mmHg) (0.43, 0.98) (0.28, 0.83) (0.40, 0.91)
Metabolic syndrome” 10 (0.5(1);7?.20) (0.32;4(9).81) (0.42;6(5).98)

Y Egg consumed per week (egg/week).

2 Adjusted for age and OR of other groups based on the risk of egg<l group.
3 Metabolic syndrome: waist circumference>85 cm, TG=150 mg/dL, HDL-C<50 mg/dL, FBS=>100 mg/dL, SBP or DBP>130/85 mmHg,
Diagnosis is established when >3 of these 5 risk factors are present.

4

" p<0.05 by logistic regression model.
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Table 6. Adjusted odd’s ratio (OR) for chronic disease risk of the subjects by egg consumption in the hypercholesterolemic

subjects
Variables SE 1~29 3~5 =51
(n=221) (n=370) (n=179) (n=460)

Hypertriglycemia 1L0? 0.97 1.02 0.46
(TG=150 mg/dL) (0.39, 2.40) (0.33, 3.10) (0.17, 1.22)

Hyperglycemia 1.0 0.60 0.53 0.77
(FBS=126 mg/dL) (0.20, 1.86) (0.16, 1.73) (0.26, 2.27)

Hypo-HDL cholesterolemia™ 10 0.67 0.91 0.29
(HDL-C<50 mg/dL) ' (0.23, 1.99) (0.29, 2.88) (0.10, 0.83)

Hyper-LDL cholesterolemia 10 0.30 0.57 1.22
(measured, LDL-C=160 mg/dL) (0.05, 1.89) (0.07, 4.36) (0.12, 12.07)

Hypertension 10 0.52 0.40 0.74
(SBP or DBP=140/90 mmHg) (020, 1.37) (0.12, 1.30) (027, 2.03)
Metabolic syndrome" 10 (0.12;5(1).35) (0.12;4;1.46) (0.12;4?36)

Y Egg consumed per week (egg/week).

2 Adjusted for age and OR of other groups based on the risk of egg<l group.
9 Metabolic syndrome: waist circumference =85 cm, TG=150 mg/dL, HDL-C <50 mg/dL, FBS=100 mg/dL, SBP or DBP=130/85 mmHg,
Diagnosis is established when >3 of these 5 risk factors are present.

9 * p<0.05 by logistic regression model.
w2XE AT AR HAD 2ol wH T2 wuT
(peripheral blood mononuclear cell)®] tumor necrosis factor a2}
IL-182] Eu8|7} 7438+ 1L, 3-hydroxy-3-methyl-glutaryl-CoA
reductase®] mRNA o] Z71E|o] 92k 3ol mat A
9 Azt WSt FFRkgo] FaE Tk

EZF AFASFE B85 e AAFAES SR
125 5t 51F0f 3719 24E A stes ¢ A7 (Klang-
jareonchai % 2012)0] 4= HDL-Z | 2 H|E0| £7}5}31L LDL/
HDL ®]£°] 0.13 Zastgon, I 99 X4 Zzujdo=
Rk Zol7L QISH: o= & dAFolA LEHLHEES
FAEoNA 22 ARl 1] Wl 2ol Bl 5.171 o]
& AFolA AHDL-ZH| AHEE TS YAl d4asial,
IFAAAYES, 1EG, LY 2HEES, LEY, LLDL-
EY2EE 2 ST A= T Aol7t /%
A A} AR ittt o3 Aib= ool bt diRE

o] A+ Zdaelkes AolE HoleH, LS LHEST SA
AAA L] HskE Ao tiRt et HY el 28

g Aol

2 d7Y A o 2ok & d4e 9HE a4
(cross-sectional study)2 GZF 4 F| e} vh/d dgtato] HAxt/gdut
S AT 5 glomg 25 39k Cohort studyE FE+ 2
A7 Basieh & AFolx e = 27 AFHE 394
A RERAL] AR AFAHAFHRNERAA Y AE 55 F
FEo o AEE e nR ofof gt 27t U = U

o} TSt 2 A3 22 AT EY B AE oAYAHAYHE
£ 13.0~13.9%= FH=19l FFAAH 722015 2] A H|E
Q1 15~30%Ech Agleng XAt S5 A3 2854
U2 AdHolA g2 A3t WA AWAdE BA5
Atk o] A - SF AHFE dFsHA AEFst] 27
Aot TS A E vl AE B8l 292 HFHY A
Zraato] thgk gelo] Bad Ao AlmEHTh

Q% ¥ #=
B A7E Al67) IUE FNAFIFEF ARE o8
of 49l izl Al W Mol wet HRstel Yo A
AEst Ry AT U QAske] ABAS BASAT E
o, AR AR Fold nRAAUEES hAAE BN
of Pl mE BT HHSH YRS AP BAYS
A wgje.

92 Mol 2718l et AT e o gu @
S4Fo] ¥ 0 etk T HAFo] B FolH
4F. @Y, Holyg, LU E, B4, B, RIS
% wlEhel CF ol AT AW, BFY ] vy
A AT G PR Bl Hol B Mol He
ol wloh FEF FFHA HENE Rk £ 2T 44
o] Z7Hael whet +:57] Aol At Holom, hASF
2 AHDL-ZY 261 88%, 18 2 n¥FF APl ¥
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a3t 3, 1EH2EEES dAANAAM= 1) vint
4712l B8] .70 o4 AAZONA AHDL-Ze) 262
2 SUE gadhs 2O Uent, dut diAEe] 25
o= AJolE HR|T

b 22 e 85 SU2EHE 5= e 9%
< m|X|R] olus}H, 3|2 F3&l(balanced diet) S 2 T}
W gobat MHYNBAS ATo] FB B A4S
$x5hed] Eoo] B Aoz weld, £¢ 92 43 %
Aol whet BN F TS MR B AT REs) 2
sfol W7 A37H AT de) el A% wap}
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