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ABSTRACT

This study aims to investigate the nutritional status of night eaters using the data from 2005 Korean National Health and
Nutrition Examination Survey. A total of 3,903 subjects aged 20 and above were divided into 3 groups by using 24-hr re-
call data according to the night snack calorie intake: non-night snack, night snack less than 500 kcal and 500 kcal and
more. Their data were analyzed to find out the difference on the socio-demographic, anthropometric, blood pressure,
blood parameters and dietary characteristics. Among the subjects, non-night eaters were 66.0%, night eaters of less than
500 kcal were 28.4% and 500 kcal and above were 5.6%. Male adults, young-aged, higher educated, higher income earn-
er, breakfast skipper and frequent dine-outer (3 times and more a day) were found more in the night eaters with 500 kcal
and above. Night eaters above 500 kcal showed higher waist circumference, Glu-FBS, Glu-PP120 and also showed high-
er daily intake of fat and alcohol per 1,000 kcal and food groups of meat & eggs, beverages and alcohol drinks (p < 0.05),
while they showed the lowest carbohydrate energy ratio of 58.3 + 13.7 among the three groups. These results suggest that
habitual night snack intake above 500 kcal could lead to abdominal obesity and diabetes due to higher intake of meat, fat

and alcohol. (Korean J Nutr 2012; 45(5): 479 ~ 488)

KEY WORDS: night snack, night snack calories, night eaters, nutritional status, blood parameters, Korean adults.
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Table 1. General characteristics of the subjects by night snack calorie intake

Night snack calorie (kcal per day)

Variables Total y>-value
0 <500 >500
Gender Male 1014 ( 39.3)"  448( 40.4) 160 ( 73.7)  1622( 41.6) 98.29***
Female 1563 ( 60.7) 661 ( 59.6) 57 ( 26.3) 2281 ( 58.4)
Age (yrs) 20-29 351 ( 13.6) 147 ( 13.3) 51 ( 23.5) 549 ( 14.1) 11115
30-39 628 ( 24.4) 368 ( 33.2) 75( 345 1071 ( 27.3)
40—49 674 ( 26.2) 317 ( 28.6) 62( 28.6) 1053 ( 27.0)
50—59 393 ( 15.3) 148 ( 13.3) 23(10.6) 564 ( 14.5)
>60 531 ( 20.6) 129 ( 11.6) 6( 2.8  666(17.1)
Mean + SD 459 +150° 42.4+127° 380+102° 47.20%
Education level <Middle school 899 ( 34.8) 249 ( 22.5) 25( 11.5)  1173(30.1)  108.87***
High school 900 ( 34.9) 437 ( 39.3) 79 (136.4) 1416 ( 36.3)
>College 777 ( 30.3) 423(38.2)  113( 52.1) 1313 ( 33.¢)
Income (10,000 won/month) <100 1753 ( 68.0) 707 ( 63.8) 86 (39.6) 2546 ( 65.2) 92.24™*
101-300 534 (20.7) 253 ( 22.8) 78 ( 35.9) 865 ( 22.2)
>301 290 ( 11.3) 149 (1 13.4) 53( 24.5) 492 ( 12.6)
Self-assessed health status Good 1056 ( 41.0) 471 ( 42.4) 103 ( 47.4) 1630 ( 41.7) 29.82%**
Moderate 976 ( 37.9) 461 ( 41.6) 96 ( 442) 1533 ( 39.3)
Poor 545 ( 21.1) 177 ( 16.0) 18( 8.4) 740 ( 19.0)
Total 2577 (100.0) 1109 (100.0) 217 (100.0) 3903 (100.0)
N (%)
##%1 p<0.00]

Table 2. Anthropometric characteristics of the subjects by night snack calorie intake and their correlation coefficients

Night snack calorie (kcal per day)

Variables F-value” F-value”  Correlation coefficients’
0(n=2577) <500 (n=1109) >500(n=217)
Waist circumference (cm)  79.9 = 9.6"° 792 +9.1°° 81.6+9.1° 5.81** 1.64 0.082"**
Body mass index (kg/m?) 23.5+3.3 23.4 + 3.1 238+3.4 1.34 0.57 0.018

1) Measured by ANOVA test 2) Measured by ANCOVA test adjusted by age and gender 3) Partial correlation coefficients ad-
justed by age and gender 4) Mean +SD 5) Different small alphabet letters are significantly different by Duncan's multiple range
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##p<0.01, ***: p<0.001
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Table 3. Distribution of body mass index by night snack calorie intake
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Night snack calorie (kcal per day)

Variables Totall y>-value
0 (n=2577) <500 (n=1109) >500 (n = 217)

Underweight 128( 50" 53( 4.8) 0( 4.6) 191 ( 4.9 5.86
Normal 1076 ( 41.7) 461 ( 41.6) 83 ( 382 1620 ( 41.5)

Overweight 611 ( 23.7) 296 ( 26.6) ( 26.7) 965 ( 24.7)

Obesity 762 ( 29.6) 299 ( 27.0) 6(30.4) 1127 ( 28.9)

Total 2577 (100.0) 1109 (100.0) 217 (100.0) 3903 (100.0)

)N (%)

Table 4. Blood pressure and concentration of blood parameters of the subjects by night snack calorie intake and their correlation

coefficients

Night snack calorie (kcal per day)

Variables 0 <500 >500 F-value”  F-value' C%errfil:?;ﬁ;)
(n =2577) (n=1109) (n=217)
Systolic blood pressure (mmHg) 116.6 1617 113.51 £ 14.5°° 116.6 = 14.7° 15.52"* 0.50 —0.004
Diastolic blood pressure (mmHg) 76.3+10.4° 75.1£9.9° 780+ 10.8°  9.75** 0.54 -0.002
Glutamic oxaloacetic transaminase (IU/L) 24.1 £13.6 23.5+12.6 25.1+11.4 1.50 2.36 0.043
Glutamic pyruvic transaminase (IU/L) 21.7 £19.7° 21.3+16.5° 255+19.1° 472 2.13 0.034
Blood urea nitrogen (mg/dL) 145+ 4.2 14.4+3.9 14.4+39 0.45 0.62 —-0.008
Creatinine (mg/dL) 1.0+ 0.1 1.0+ 0.1 1.0+ 0.1 13.72 0.15 —0.005
Glu-FBS (mg/dL) 923+ 16.4° 90.7 £ 16.1° 94.8 +24.7° 6.47"* 1.47 0.059*
Glu-PP120 (mg/dL) 105.0 + 43.0 102.5 + 45.5 111.1 £62.9 1.24 1.62 0.051*
Total cholesterol (mg/dL) 182.7 + 34.6 183.6 +34.0 182.4 £ 34.7 0.28 1.23 0.001
HDL cholesterol (mg/dL) 45.5+10.7 46.1 +10.9 457 +11.8 1.19 0.04 —-0.011
LDL cholesterol (mg/dL) 1128 £29.9%°  1143+29.4° 109.5+30.0° 2.46" 2.70 —-0.004
Triglyceride (mg/dL) 127.9£119.7° 1204 +99.8° 1443+ 116.3° 4.43" 2.69 0.019

1) Measured by ANOVA test 2) Measured by ANCOVA test adjusted by age and gender 3) Partial correlation coefficients ad-
justed by age and gender 4) Mean +SD 5) Different small alphabet letters are significantly different by Duncan’s multiple range
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*. p<0.05, **: p<0.01, ***: p<0.001
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Table 5. Dietary behaviors of the subjects by night snack calorie intake

Night snack calorie (kcal per day)

Total y>-value
0 <500 >500
Breakfast Not skipper 2125 ( 82.5)" 848 ( 78.3) ]54( 71.0) 3147 ( 80.6) 22.88™**
skipper 450 ( 17.5) 241 ( 21.7) 63 (1 29.0) 754 ( 19.4)
Snack frequency (per day) >3 times 119 ( 4.6) 86( 7.8 ( 6.9) 220 ( 5.6) 75.29%%*
2 times 354 ( 13.7) 211 ( 19.0) 5( 16.1) 600 ( 15.4)
Once 1098 ( 42.6) 527 ( 47.5) 103 ( 47.5) 1728 ( 44.3)
Little 1004 ( 39.0) 285( 25.7) 4 ( 29.5) 1353 ( 34.7)
Eating out frequency >3 times/day 127 ( 4.9) 3( 7.5 0( 13.8) 240 ( 6.8) 125.49***
Once/day 743 ( 28.8) 8 ( 34.3) 0 ( 41.5) 871 ( 24.5)
Once/week 500 ( 19.4) 252( 22.7) 4 ( 24.9) 806 ( 22.7)
Once/month 579 ( 22.5) 238 ( 21.5) 3(15.2) 850 ( 23.9)
Little 626 ( 24.3) 156 ( 14.1) 0( 4.6) 792 ( 22.3)
Total 2577 (100.0) 1109 (100.0) 217 (100.0) 3903 (100.0)

1) N (%)
*x%1 p<0.00]

Table 6. Monthly frequency of food group intake by night snack calorie intake of the subjects and their correlation coefficients

Variables

Night snack calorie (kcal per day)

F-value"

F-value”

Correlation coefficients”

0(n=2577) <500(n=1109) >500 (n=217)

Cereals 136.7 + 452" 141.0 + 43.9”° 129.9 + 42.8° 6.96* 6.63"* 0.001
Legumes 36.0+36.4"  37.9+354° 32,9 +31.7° 2.2 232" 0.011
Potatoes 72+94 78+9.46 7.5+7.0 1.47 0.75 0.014
Meats & eggs 158 +16.4° 183+16.7°  23.5+19.3° 27.02%** 7.83%* 0.071***
Fishs & seafoods 31.8+27.6° 35.6 +29.3° 36.7 +28.0° 8.97** 6.07** 0.040
Vegetables 162.6 £75.5 166.5+76.0 167.6 £75.9 1.27 1.24 0.025
Seaweeds 15.0+13.4 15.7£13.8 15.1+£12.3 1.03 0.56 0.017
Fruits 41.7 +41.0° 490+ 45.4° 468+ 420"  11.81" 10.35"** 0.042**
Milk and dairy products 24.2 +255° 30.5 +28.0° 33.0+31.3° 28.16™* 20.02"** 0.068™**
Beverages 44.9 + 36.6° 56.5+ 36.4° 62.8 +38.5° 54,23 33.16"* 0.072™**
Alcohols 6.0+11.1° 6.6+11.3° 13.2+13.7° 41.02"** 16.54™* 0.147™**
Fast foods 1.7 +3.2° 2.1+32° 25+3.1° 10.20"** 0.98 0.022

1) Measured by ANOVA test 2) Measured by ANCOVA test adjusted by age and gender 3) Partial correlation coefficients ad-
justed by age and gender 4) Mean +SD 5) Different small alphabet letters are significantly different by Duncan's multiple range

fest
**: p<0.01, ***: p<0.001
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Table 7. Daily mean nutrients intake per 1,000 kcal by night snack calorie intake of the subjects and their correlation coefficients

Night snack calorie (kcal per day)

Variables o =2577) <500 M= 1109) 2500 (M =217) F-value” F-value”  Correlation coefficients”
Energy (kcal)® 19222 +771.1°  2156.6 +767.8° 3190.0 + 1134.8°  260.77*** 185.67** 0.350™**
Protein (@) 37.9 +13.5% 382+ 10.0%° 36.2+8.8° 2.53 81.74™ -0.068"*
Fat (g) 19.3+9.8° 20.9 +£9.0° 23.4+9.4° 25.48"** 6.58"* 0.050™*
Carbohydrate (g) 162.2 +30.8° 158.6 +27.1° 129.5 +34.1° 119.30™* 73117 -0.216™*
Fiber (g) 40+1.9° 41+1.8° 33+1.7° 14.60"** 8.86™** -0.089"**
Calcium (mg) 286.0 + 166.5° 296.1 + 146.1° 2423+ 105.1° 10.54™** 6.74% —0.056™*
Phosphorus (mg) 638.4 +152.3° 645.1 +141.6° 572.4 + 1253° 22.51% 1715 -0.111%
Iron (mg) 7.4+72° 72+35 6.3+29° 8.11"* 468" -0.073*
Sodium (mg) 2901.1 +1370.4> 27754+ 1175.6° 25154 +912.9° 11.03* 9.47"* -0.089***
Potassium (mg) 1486.5 +503.4°  1561.0 + 476.4°  1317.7 + 404.6° 24,48 20.70"** -0.086"**
Vitamin A (R.E, ug) 417.0+380.0"°  450.7 +416.7° 395.3 + 447.1° 3.50" 3.16" —-0.025
p-carotene(ug) 2203.7 +2289.0° 2372.1 + 2495.9° 19974 + 2675.4° 3.16" 2.89 -0.027
Retinol (ug) 35.6 + 64.0° 41,5+ 552% 44.4 + 50.1° 491" 1.68 0.014
Thiamin (mg) 0.6 +0.2° 0.7 £0.3° 0.6 +0.2% 9.53"** 4.70™ —-0.020
Riboflavin (mg) 0.6+02 0.6+0.2 0.6+0.2 20.05 12.28 -0.010
Niacin (mg) 8.6+3.1° 9.1+£3.0° 8.7 +2.8° 8.68""* 7.05%* —-0.011
Vitamin C (mg) 52.1 +43.5° 64.0 + 48.6° 46.8 + 41.2° 31.06™* 28.02"* -0.022
Alcohol (g) 2.5+9.2° 30+7.8° 17.4+19.9° 237.96™* 198.95™* 0.358™**

1) Measured by ANOVA test 2) Measured by ANCOVA test adjusted by age and gender 3) Partial correlation coefficients ad-
justed by age and gender 4) Mean +SD 5) Different small alphabet letters are significantly different by Duncan's multiple range
test  6) Not adjusted by energy intake
#1p<0.05, **: p<0.01, ***: p<0.001

Table 8. Acceptable macronutrient distribution range by night snack calorie intake of the subjects

Night snack calorie (kcal per day)

Percent energy from F-value
o 0(n=2577) <500 (n = 1109) >500 (n = 217)

Carbohydrate 65.2+ 123" 64.0+10.9° 58.3+13.7° 25.48%+*

Protein 15.8+54 15.8+ 4.0 16.6 +3.5° 2.53

Fat 19.0 +8.9° 20.2 +£8.1° 25.1 +8.5° 119.30%**
1) Mean +=SD  2) Different small alphabet letters are significantly different by Duncan's multiple range test
#x%: p <0.001
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