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Abstract

This study was performed to investigate relationships among night eating and nutrient intakes status in university students.
A total of 271 subjects (male=155, female=116) were divided by using 3-days food record method according to the percentage
of energy from night eating: non-night eating, <25% night-eating and >25 night-eating group. There were no significant diffe-
rences in age, height, weight, percent body fat and BMI among the groups. The proportion of morning anorexia and insomnia
was below 2% and 10%, and no differences were observed among the groups by percentage of energy from night eating.
In the male subjects, the intakes of energy in the ‘>25 night-eating group’ was significantly higher than those of the other
groups; whereas, the nutrient density (ND, nutrient intakes per 1,000 kcal) and INQ (index of nutritional quality) of vitamin
B, vitamin B,, vitamin C, calcium and iron in the ‘>25 night-eating group’ was significantly lower than those of the other
groups. In the female subjects, the intakes of energy in the ‘<25 night-eating group’ was significantly higher than that of the
‘non-night eating group’. And the ND and INQ of vitamin C in the ‘<25 night-eating group’ was significantly higher than
those of the ‘non-night eating group’. In addition, within the male subjects, the INQ of vitamin B,, vitamin B,, vitamin C,
calcium and phosphorous showed significantly negative correlations with food intakes, energy intakes and percentages of
energy from night eating after the values were adjusted for age. These results suggest that among male university students,
night snack intakes above 25% of energy have lower micronutrient qualities of vitamin B, vitamin B,, vitamin C and calcium.
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Table 1. Age and anthropometric measurements by percent energy from night eating of subjects

Male Female
Variable Percent energy from night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26)  Significance” 0(n=26) <25(n=90) Significance”
Age (yrs) 20.2542.23Y  20.80+ 248  21.23£1.99 Ns?® 18.50+£0.99 18.54+0.82 NS
Height (cm) 173.53+£5.41 174.66+ 4.79  174.85£5.27 NS 159.96+4.50 160.98+4.95 NS
Weight (kg) 68.10+£9.90 66.77£10.79  67.17£7.52 NS 55.86+8.61 54.2948.53 NS
Percent body fat (%)  18.29+4.98 17.55+ 5.23 17.95+4.03 NS 28.18+5.40 26.04+5.51 NS
BMI (kg/m?) 22.62+3.25 21.87+ 324 21.96+2.16 NS 21.77£2.81 20.93+3.09 NS

) MeantS.D.

? Significance as determined by GLM test.
? Not significant.

9 Significance as determined by #-test.

Table 2. Life style and dietary habits by percent energy from night eating of subjects

Male Female
Percent energy from night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26) Significance” 0(n=26) <25(n=90)  Significance”
Regular 40.00" 23.60 19.23 Ns? 15.38 7.78 NS
Exercise
Irregular 60.00 76.40 80.77 84.62 92.22
Yes 37.50 39.33 4231 NS 0.00 0.00 NS
Smoking  Yes (Not yet) 12.00 8.99 15.38 0.00 3.33
No 42.50 51.69 4231 100.00 96.67
Alcohol  Yes 95.00 79.78 9231 <05 76.92 71.11 NS
drinking N 5.00 20.22 7.69 23.08 28.89
Breakfast 370279 3.95+2.70 3.7343.09 NS 5.02+2.36 5.13£2.05 NS
Number
of meals Lunch 6.74+0.58 6.41+1.12 6.44+1.05 NS 6.63+0.84 6.69+0.67 NS
(Uweek)  pyinner 6.30+1.21 6.12+1.47 5.54+2.12 NS 5.87+1.91 6.17+1.48 NS
<10 min 35.00 17.98 23.08 NS 15.38 14.61 NS
Duration 1920 min 47.50 59.55 53.85 61.54 52.81
of meal
time 2030 min 15.00 16.85 23.08 23.08 25.84
>30 min 2.50 5.62 0.00 0.00 6.74
Moming ~ YeS 35.00 26.97 34.62 NS 34.62 25.56 NS
anorexia  No 65.00 73.03 65.38 65.38 74.44
Yes 7.50 3.37 3.85 NS 3.85 5.56 NS
Insomnia
No 92.50 96.63 96.15 96.15 94.44

Y %.

? Significance as determined by 17 test.
% Not significant.

9 MeantS.D.
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Table 3. Mean daily energy and nutrient intakes by percent energy from night eating of subjects

Male Female
Variable Percent energy from night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26) Significance” 0(n=26) <25(n=90)  Significance®

Energy (kcal) 1,517.674429.917 1,970.69+590.44"2,353.68+726.38" <001  1,768.95+429.78 2,019.57+566.96 <.05

(/1,000 kcal) (/1,000 kcal)

Protein (g) 42.94+19.22  38.63£5.86 39.77+10.02 NS? 37.03+4.36 36.66+4.63 NS
Animal protein 22.91+7.53 22.08+7.28 26.27+10.40 NS 20.21+5.52 20.09+4.94 NS
Plant protein 20.04+17.38  16.56+3.64°  13.50+4.18° <05 16.83+3.12 16.57+3.01 NS

Fat (g) 32.39+7.97 33.88+6.42 36.16+11.10 NS 33.74+7.47 33.03+4.93 NS
Animal fat 17.95+7.59 18.36+6.70 19.53+8.07 NS 17.46+6.37 16.65+5.91 NS
Plant fat 14.45+5.29 15.51+4.78 16.63+6.34 NS 16.28+6.02 16.37+4.72 NS

Carbohydrate (g) 133.17£21.73*  132.20£17.36"  105.58+23.13° <001 137.18+17.98  139.12%13.81 NS

Fiber (g) 7.9242.10° 7.29+1.62° 6.07+1.73° <.001 7.67+1.42 8.18+1.74 NS

Vitamin A (R.E) 324.15£113.51  309.54+183.27  249.40+79.36 NS 357.16+102.46  369.85+149.54 NS

Vitamin B, (mg) 0.75£0.20° 0.6620.16° 0.5620.14° <.001 0.69+0.19 0.63+0.12 NS

Vitamin B, (mg) 0.5840.13° 0.57+0.13° 0.5020.11° <05 0.61+0.17 0.60+0.11 NS

Niacin (mg) 10.002.70° 9.04+2.35° 10.61+3.19° <05 8.86+2.52 8.54£1.36 NS

Vitamin Bs (mg) 1.02+0.23 0.91+0.24 0.94+0.21 NS 1.08+0.50 1.04+0.49 NS

Folate (4g) 97.32433.26°  87.22425.64™  76.08+25.21° <05 96.09+24.23  107.04+31.79 NS

Vitamin C (mg) 34.13+23.78"  27.88+16.41°  22.81%13.58" <.05 33.01£11.96  46.96+26.34 <.001

Vitamin E (mg ¢-TE)  8.18+3.51° 7.95+3.14° 12.44+6.04* <001 8.36+3.80 8.35+2.55 NS

Calcium (mg) 204.22+72.18*  218.96+86.65"  133.64+42.37° <.001 243.73+63.40  263.59+£77.24 NS
Animal calcium 79.98+50.21°  98.25463.46"  49.71429.35 <.001 125.87£66.96  132.23+64.59 NS
Plant calcium 124.24+50.98"  120.71+£53.93*  83.93+39.93" <01 117.86£34.22  131.3637.18 NS

Phosphorus (mg) 485.76+74.69  483.68+74.01  450.73+93.88 NS 480.18:64.18  499.84+75.15 NS

Sodium (mg) 2,138.84£596.09°1,836.96431.57°1,702.62+421.59° <001  2,021.73+415.45 1,919.40+384.13 NS

Potassium (mg) 1,111.63£295.20°1,067.05£256.80°  891.64+£224.80°  <.01 1,039.24£179.43 1,132.10£249.25 NS

Iron (mg) 6.14+1.23° 6.41£1.77° 5.15+1.22" <01 6.62+1.86 6.24+1.48 NS
Animal iron 1.97+0.68 2.23+1.00 2.17+0.66 NS 2.06+0.69 2.00+0.67 NS
Plant iron 4.17+1.22° 4.18+1.62° 2.98+1.09 <001 4.56+1.68 4.23+1.42 NS

Zinc (mg) 4.62+0.83 4.56+1.18 4.59+0.92 NS 4.45+0.53 4.54+0.69 NS

" Mean=S.D.

? Significance as determined by GLM test.
¥ Significance as determined by r-test.
9 Means with different superscripts (a~c) within a row are significantly different from each at a=0.05 by Duncan's multiple range test.

% Not significant.
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Table 4. The percent of the subjects consumed under EAR" by percent energy from night eating of subjects

Male Female
Variable Percent energy fom night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26)  Significance” 0(n=26) <25(n=90) Significance”
Energy” 100.00% 87.64 76.92 <.05 65.38 55.56 NS
Protein 22.50 7.87 11.54 NS 3.85 222 NS
Vitamin A 55.00 58.43 57.69 NS 23.08 11.11 NS
Vitamin B, 42.50 25.84 34.62 NS 23.08 17.78 NS
Vitamin B, 92.50 71.53 73.08 NS 46.15 34.44 NS
Niacin 35.00 22.47 15.38 NS 19.23 11.11 NS
Vitamin Bg 37.50 2247 15.38 NS 19.23 11.11 NS
Folate 97.50 96.63 100.00 NS 100.00 86.67 <05
Vitamin C 82.50 85.39 84.62 NS 69.23 43.33 <05
Calcium 100.00 85.39 96.15 <.05 88.46 66.67 <05
Phosphrous 37.50 16.85 15.38 <.05 7.69 5.56 NS
Iron 45.00 24.72 15.38 <.05 69.23 56.67 NS
Zinc 67.50 46.07 30.77 <01 46.15 28.89 NS

D Estimated average requirement.

? Estimated energy requirement.

D %.

9 Significance as determined by x *-test.

Table S. INQ(Index of nutritional quality) by percent energy from night eating of subjects

Male Female
Variable Percent energy fom night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26)  Significance” 0(n=26) <25(n=90)  Significance”
Protein 2.05+0.91" 1.84+0.28 1.89+0.48 NS5) 1.6120.19 1.59+0.21 NS
Vitamin A 1.10£0.38 1.05+0.62 0.85+0.27 NS 1.18+0.34 1.22+0.49 NS
Vitamin B, 1.62+0.43%° 1.42+0.35° 1.20+0.31° <.001 1.35+0.38 1.24+0.23 NS
Vitamin B, 0.98+0.23" 0.96+0.23" 0.85+0.18" <05 1.04+0.29 1.03£0.19 NS
Niacin 1.61£0.43® 1.46+0.38" 1.7240.52* <05 1.29+0.38 1.24+0.20 NS
Vitamin Bg 1.78£0.42 1.59:£0.42 1.64+0.36 NS 1.57+0.72 1.51+0.70 NS
Folate 0.64+0.22° 0.57+0.17% 0.50+0.17° <01 0.49+0.12 0.55+0.17 NS
Vitamin C 0.87+0.62° 0.71+0.42% 0.59+0.35° <.05 0.67+0.25 0.96+0.55 <001
Calcium 0.68+0.25" 0.73+0.30° 0.45+0.13° <.001 0.68+0.22 0.74+0.26 NS
Phosphrous 1.66:0.32 1.67+0.36 1.60+0.35 NS 1.3240.23 1.35£0.25 NS
Iron 1.46£0.37® 1.54+0.51° 1.27+0.31° <05 0.86+0.25 0.81+0.21 NS
Zinc 1.2240.23 1.20+0.31 1.20+0.24 NS 1.06+0.14 1.08+0.20 NS

" Mean+S.D.

? Significance as determined by GLM test.

3 Significance as determined by #test.

9 Means with different superscripts (a~c) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.
% Not significant.
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Table 6. Food intakes from each food group by percent energy from night eating of subjects

Male Female
Variable Percent energy from night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26) Significance” 0(n=26) <25(n=90)  Significance®
Food 849.844256.76" 1,138.91+488.49°1,449.16+727.88*  <.001  1,034.98+306.12 1,280.97+427.14 <.01
Cereals 234.94+82.22°  285.57495.12° 289.40+107.98°  <.05 281.92+76.09  308.28+118.86 NS
Potato and starches 19.65£18.72°  32.16£31.28"  22.01+20.41® <.05 25.10£31.26  27.85+27.12 NS
Sugars and sweetners  4.69+5.52 9.15+12.00 9.03+13.71 NS? 7.90+8.09 15.43+11.93 <.001
Pulses 20.08£34.44 30.26+48.99  15.12+16.35 NS 24.60£24.87  31.16+41.10 NS
Nuts and seeds 1.13+4.63 0.76+3.04 1.71+6.61 NS 1.22+3.51 2.84+11.03 NS
Vegetables 190.70:£90.74 187.23+88.28  176.83+79.83 NS 183.69+73.44  210.02+88.37 NS
Fungi and mushrooms  3.13+7.88 1.02+3.02 3.42+7.22 NS 0.47+1.64 2.01+4.90 <.05
Fruits 25.51455.17 50.77£78.31  50.15£79.11 NS 404245152 127.98+118.10 <001
Meats 135.52489.02°  154.27497.16° 271.98+155.78"  <.001 127.14+82.83  124.34+73.21 NS
Eggs 21.53+16.26°  35.62429.55"  47.41+29.39° <.001 37.29428.10  34.36+29.24 NS
Fish and shellfishes  36.50+38.62 452045681  36.55+39.16 NS 34.65£28.94  47.00+36.41 NS
Seaweeds 0.68+0.97 1.99+5.68 0.66+1.09 NS 1.91+2.89 3.40+7.18 NS
Milks 33.69+57.38°  90.14£99.42°  3526+59.24° <001 125.69£108.71 178.82+116.77 <05
Oils and fat 9.73+7.07b 11.574821b  26.10+18.32° <.001 9.86+9.08 11.30+6.66 NS
Beverages 88.83+£123.36" 177.02+268.21° 437.27+723.04*  <.001 108.44£135.33  127.43+204.43 NS
Seasoning 23.38+11.19 26.14£13.60  26.25+14.71 NS 24.68+10.66  28.52+12.96 NS
D Mean+S.D.

? Significance as determined by GLM test.

% Significance as determined by r-test.

9 Means with different superscripts (a~b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.

% Not significant.

Table 7. Night eating food intakes from each food group by percent energy from night eating of subjects

Male Female
Variable Percent energy from night eating Percent energy from night eating
<25(n=89) >25(n=26) <25(n=90)
Cereals 19.31423.95" 70.81+59.63 16.01+27.25
Potato and starches 2.68+11.01 4.0848.75 0.69+4.64
Sugars and sweetners 1.98+5.84 2.29+6.43 2.48+4.21
Pulses 1.75+9.19 2.60£9.12 1.65+11.11
Nuts and seeds 0.02+0.16 1.50+6.55 0.15+0.78
Vegetables 9.41+26.69 23.26+31.95 5.11£19.24
Fungi and mushrooms 0.07+0.71 1.15+£2.82 0.01£0.05
Fruits 18.52+48.31 24.44+54.98 44.05+76.08
Meats 12.18+24.76 142.14+105.17 6.77£21.54
Eggs 1.88+5.27 21.22+17.29 1.14+4.36
Fish and shellfishes 2.04+6.29 5.82+12.33 0.64+4.14
Seaweeds 0.03+0.26 0.03+0.13 0.01+0.09
Milks 21.57+38.80 7.56+28.18 27.14431.06
Oils and fat 1.34+2.94 16.29+13.50 0.72+2.56
Beverages 41.64+83.46 352.214+695.63 23.054+41.87
Seasoning 1.36+3.41 5.45+7.29 0.64+2.16

D Mean+S.D.
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ol 7P wekem, O o R i, wEF 7 R 3 71Ee] Af 25% VIRt oAl felH o sp
S T2 2 YERT =7 JEPSTHp<0.001). oF2l o 2 X E o] A& M d
FAAE R EF AH U 7oA 25% o ok,
8. AlAN AIZ 9 Hzb M2 Y| 25% wWIEk op2j, oy MY oz vehgthz
AT A=l AAPE(er, A, A9AAL, 144 8L p<0.001).
of)) AF % dF AHAY, EF AH N TAeE £ o/ delld obd, A4 B A AAte] HF A g w3t
A%k A3h= Table 89l AAISIATE WAl o, A 2 IR AolE Holx| &2 W, k4o HHEE 25% V]
AGaate] AF AH TS P FOF Ao]E Holx] gre W oRd|wre] of MIgH T Hls| frejH o Al e
wha 7hale] M e 259 wnk ofAlpolA geldom  THp<0.05). T3 o, FAl, AYaAL 2 kAo mRE o] A
718 A JERETHp<0.001). D A el A Ad2alr  FH DFS oF ARl mE 3t fol7 AlelE HolA] o

oA 25% o]/ ofAlare] Al i & FeHo® g WA U
Elsk oM (p<0.05), IHA e R e o] ik A FS 25% It
opAlrol|l A frejH o THE A YRR THp<0.001). =g
A AFol g 71odg B4 A, obF, A4 B At
oA BT 25% o]} ofAo]l felAor JHY WA vE

kot dF Aol tigh 7lole B4 A, PR R
Blo] AiF A3 710 &clA oFd WA H Tl 25% mTk oF
ool Blel frelA oz E7 UERTHp<0.05). oF4 o 2 H-E
of AF AR €F AFAF 2 EF AFl It 7] &9
735 25% VIRE ool ofA] BlAF el Bl frelHow

%o (p<0.05, p<0.001, p<0.001), 2] o ZHE|o] daF A A YEFATHp<0.001).

Table 8. Energy and food intake according to different meals and snack of the subjects

Male Female
Variable Percent energy from night eating Percent energy from night eating
0(n=40) <25(n=89) >25(n=26)  Significance” 0(n=26) <25(n=90) Significance”

Breakfast  155.79+122.57" 186.77+155.75 138.60+136.85 Ns? 268.94+154.66 276.75+176.71 NS

Food unch 307.40+121.18 315.92+196.90 268.93+82.50 NS 303.13+138.79  299.76+102.06 NS
intake Dinner 343.60+179.20 363.93+239.66 265.67+215.33 NS 318.57+147.41 368.07+238.38 NS
© Day snack  43.04+52.55" 136.49+143.60° 95.11+£122.75% <001 144.34+113.09  206.14+140.65 <.05
Night eating  0.00£0.00°  135.79+95.63" 680.85+641.87" <001 0.00£0.00  130.26£120.65 <.001
Breakfast — 254.84+193.78 332.90+240.13 271.51£299.71 NS 367.45+169.73  423.19+223.05 NS
Energy Lunch 571.214206.26 600.32+253.20 519.77+128.74 NS 612.47+277.34 571.63+159.05 NS
intake Dinner 631.66+314.65° 672.32+305.30° 467.21+376.64° <05 585.29+230.89 613.52+226.37 NS
(keal) Day snack  59.96+85.16° 170.01£157.62" 107.76x115.65° <001 203.74+175.05 248.08+183.50 NS
Night eating  0.00£0.00°  195.14+132.19° 987.43+356.81° <001 0.00£0.00  163.14+161.21 <001
Breakfast 16.73+12.28  16.0149.83°  10.32+9.25° <05 21.21£10.16  20.64+10.13 NS
Percent Lunch 38.90+12.63°  31.38+11.15°  23.43+7.97° <001 34.00£10.91  29.12+7.32 <.05
eir::;y Dinner 40.26+16.39"  34.24+10.74°  18.90+12.26° <001 33.73£12.70  30.62+9.06 NS
(%) Day snack  4.11%5.95" 8.19+6.84° 4.47+4.89° <.001 11.05+8.98 11.98+7.53 NS
Night eating  0.00£0.00°  10.18+6.20°  42.88+11.57° <.001 0.00+0.00 7.64+5.80 <001

) MeanS.D.

? Significance as determined by GLM test.

¥ Significance as determined by r-test.

Y Means with different superscripts (a~c) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.
% Not significant.
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Health and Nutrition Examination Survey III(NHANES III)
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SrolKim et al 2011), ¥ AT} FARE A7) Yelyd o
vhA o 2 opAlElE= AFREL 2k 9 AdEelo| thEF 3HE-E 4
FE ORIl AEsHe 2% Bl MRS U+ dekn

Hu% 3 9l oK (Aronoff et al 2001), ok <] &tk 7o) Tk
Fata oplel B 2 43 A7) 57 2o] op43)
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Table 9. Partial correlation coefficients among night eating intakes and INQ of the subjects adjusted for age

Male

Female

Food intake from
night eating

Energy intake

Percent energy
from night eating from night eating

Food intake from
night eating

Energy intake Percent energy
from night eating from night eating

Protein -0.1292" -0.0524 -0.1059 -0.0964 -0.1162 -0.1185
Vitamin A -0.1731? -0.1285 -0.1224 -0.0232 -0.0157 -0.0229
Vitamin B, -0.3120"™ -0.3438"" -0.3448™" -0.1436 -0.2026 -0.2051"
Vitamin B, ~ —0.2237" -0.2166™ -0.2269" -0.0494 -0.0964 -0.1083
Niacin -0.0537 0.1065 0.0398 -0.0683 -0.0731 -0.0902
Vitamin B, —0.0861 -0.0763 -0.1030 -0.0579 -0.0815 -0.0763
e Folate -0.1465 -0.2358" -0.2453" -0.0722 -0.1711 -0.1665
Vitamin C -0.1599" -0.2155" -0.2154" 0.2381° 0.0150 -0.0004
Calcium -0.2413" -0.3166™ -0.3037™ -0.0380 -0.1599 -0.1320
Phosphrous ~ —0.1402 -0.1101 -0.1796" 0.0223 -0.0702 -0.0628
Tron -0.1931" -0.2250" -0.2087" -0.0977 -0.1668 -0.1587
Zinc -0.1085 0.0038 -0.0359 -0.0279 -0.0907 -0.1331

Y Pearson's correlation coefficient.
2" p<0.05, 7 p<0.01, ™ p<0.001.
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o, o449 Z91,768.95~2,019.57 keal)E it =& &
FAF FIE Hole AoR Yeldth & Aol ALg
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53 F UAY 715 B9Art AF A WA EE 7
Adthe HS A3 gk el B AFAE 2Ee]
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