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Background: This study aimed to investigate the dietary habit problems related to sleep duration by analyzing
health behaviors and dietary habits in Korean adults.

Methods: Adults aged =19 years who participated in the 2013-2015 Korea National Health and Nutrition
Examination Survey were included in the study. Subjects were classified into the insufficient, appropriate, and
excessive sleep groups. Subsequently, patient characteristics, health status, obesity and metabolic syndrome,

dietary habits, and nutrient intake were analyzed.

Results: The subjective health status was worse in the insufficient and excessive sleep groups than that in the
appropriate sleep group. Body mass index and obesity and abdominal obesity rates were higher in the in-
sufficient and excessive sleep groups than in the appropriate sleep group. The insufficient and excessive sleep
groups had an irregular diet, and the excessive sleep group had significantly lower vitamin and mineral intake

than insufficient and excessive sleep groups.

Conclusions: Subjects in the insufficient and excessive sleep groups were less healthier than those in the appro-
priate sleep group. Further, subjects in the excessive sleep group had an unbalanced diet and nutritional status.
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Table 1. General characteristics of the subjects according to the sleep duration

Sleep duration, h/day

Variable — - - .
Insufficient (<6) (n=865)  Appropriate (6-10) (n=6,063)  Excessive (>10) (n=165)

Sex 0.214
Male 366 (50.3) 2,676 (53.6) 80 (56.6)
Female 499 (49.7) 3,360 (46.4) 85 (43.4)

Age,y <0.001
Young adults (19-34) 200 (31.9) 1,818 (38.7) 87(68.7)
Adults (35-64) 510 (58.5) 3,725 (57.1) 52(23.7)
Older adults (>65) 155 (9.6) 493 (4.2) 26 (7.4)

Household income level <0.001
Low 133 (12.2) 517 (7.4) 41(214)
Mid-low 234 (24.2) 1,440 (23.7) 44 (30.8)
Mid-high 246 (31.6) 1,965 (33.2) 51(29.4)
High 252 (32.0) 2,114 (35.7) 29 (18.5)

Education level <0.001
Elementary school 178 (13.0) 491 (5.4) 25(10.1)
Middle school graduation 97 (9.5) 429 (5.9) 23 (9.4)
High school graduation 306 (39.2) 2,384 (41.7) 83 (61.6)
College or more 284 (38.3) 2,732 (47.1) 34 (18.8)

Employed status <0.001
Employed 576 (70.6) 4,071 (69.4) 81 (47.8)
Unemployed 289 (29.4) 1,965 (30.6) 84 (52.2)

Family type 0.027
Living alone 79(7.9) 325(5.4) 14 (7.3)
Living with partners 786 (92.2) 5,711 (94.7) 165 (92.7)

Values are presented as number (%).
*Calculated by the chi-square test.
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Table 2. Health behavior of the subjects according to the sleep duration

Sleep duration, h/day

Variable — - - P
Insufficient (<6) Appropriate (6-10) Excessive (>10)

Smoking status 0.129
Yes 195 (27.5) 1,190 (24.0) 41 (28.4)
No 670 (72.5) 4,846 (76.0) 124 (71.6)

Alcohol drinking status 0.037
Yes 497 (62.2) 3,664 (64.8) 87 (55.1)
No 368 (37.9) 2,372 (35.2) 78 (44.9)

Physical activity 0.068
Yes 375 (45.2) 2,389 (40.9) 55 (35.8)
No 490 (54.9) 3,647 (59.1) 110 (64.2)

Subjective health status <0.001
Good 271 (33.2) 2,343 (39.3) 58 (36.4)
Not bad 442 (49.2) 3,087 (51.0) 76 (43.1)
Bad 152 (17.6) 606 (9.8) 31(205)

EQ-5D index 0.96:£0.02" 0.97+0.001° 0.940.01" <0.001

Values are presented as mean+standard deviation or number (%).

Abbreviation: EQ-5D, EuroQol-5 Dimension.

*Calculated by the chi-square test, except for EQ-5D index, which was calculated by analysis of variance.
"It has significantly dfference value between b and ¢ (P<0.001).

Table 3. Obesity in the subjects according to the sleep duration

i Sleep duration, h/day
Variable — - - P
Insufficient (<6) Appropriate (6-10) Excessive (>10)
Obesity <0.001
Underweight 30(2.8) 321 (5.4) 27 (17.1)
Normal 579 (65.5) 4,088 (66.4) 98 (51.9)
Obesity 256 (31.8) 1,627 (28.2) 40 (35.0)
Abdominal obesity 0.036
Normal 667 (77.0) 4,948 (81.6) 133 (80.3)
Obesity 198 (23.0) 1,088 (18.4) 32 (19.7)
Subjective body image 0.001
Slim 129 (14.6) 1,016 (17.4) 45 (28.8)
Normal 360 (40.3) 2,559 (41.7) 59 (29.6)
Obesity 376 (45.2) 2,461 (40.9) 61 (41.7)
Weight change in 1 year 0.015
No change 491 (54.4) 3,724 (60.2) 93 (52.6)
Weight loss 146 (16.9) 759 (13.1) 28 (17.8)
Weight gain 227 (28.7) 1,550 (26.8) 44 (29.6)

Values are presented as number (%).
*Calculated by chi-square test.
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Table 4. Metabolic syndrome in the subjects according to the sleep duration
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Metabolic syndrome factor

Sleep duration, h/day

Insufficient (<6)

Appropriate (6-10)

Excessive (>10)

Hyperglycemia (fasting glucose level 2100 mg/dL)
Model 1
Model 2
Model 3

Elevated blood pressure (SBP >130 or DBP >85 mmHg)
Model 1
Model 2
Model 3

Low HDL cholesterol (HDL level <40 mg/dL [male], <50
mg/dL [female])

Model 1
Model 2
Model 3
Hypertriglyceridemia (TG level >150 mg/dL)
Model 1
Model 2
Model 3

Abdominal obesity (waist circumference 90 cm [male],
>85 cm [female])

Model 1
Model 2
Model 3
Metabolic syndrome
Model 1
Model 2
Model 3

1.16 (0.95-1.43)
1.02 (0.81-1.29)
1.03 (0.82-1.30)

1.26 (1.04-1.53)
1.15 (0.93-1.41)
1.11 (0.90-1.36)

1.14 (0.95-1.36)
1.04 (0.88-1.25)
1.02 (0.85-1.22)

0.98 (0.81-1.19)
0.95 (0.77-1.17)
0.93 (0.76-1.15)

1.32 (1.08-1.63)
1.29 (1.04-1.59)
1.27 (1.02-1.57)

1.32 (1.06-1.64)
0.92 (0.79-1.07)
1.18 (0.93-1.49)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

1.00 (Ref.)
1.00 (Ref.)
1.00 (Ref.)

0.62 (0.40-0.98)
0.73 (0.45-1.19)
0.81 (0.50-1.32)

0.63 (0.38-1.06)
0.73 (0.41-1.27)
0.70 (0.40-1.25)

0.85 (0.56-1.29)
0.96 (0.63-1.46)
0.88 (0.57-1.34)

0.62 (0.39-0.99)
0.65 (0.40-1.05)
0.68 (0.42-1.12)

1.09 (0.68-1.74)
1.17 (0.73-1.89)
1.12 (0.67-1.84)

0.56 (0.33-0.94)
1.12 (0.80-1.57)
0.62 (0.35-1.07)

Model 1: unadjusted model; model 2: adjusted for sex and age; model 3: model 2+adjusted for household income, smoking, alcohol intake,
physical activity, and education level. Significant difference in the mean value compared to 6-10 hours of sleep (reference group) using the

SURVEYLOGISTIC procedure.

Abbreviations: DBP, diastolic blood pressure; HDL, high density lipoprotein; Ref., reference; SBP, systolic blood pressure; TG, triglycerides.
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Table 5. Dietary habit of the subjects according to the sleep duration

) Sleep duration, h/day
Variable — - - P
Insufficient (<6) Appropriate (6-10) Excessive (>10)
Skipping meals
Breakfast 0.001
Yes 202 (27.9) 1,495 (28.8) 62 (43.6)
No 663 (72.2) 4,541 (71.2) 103 (56.4)
Lunch 0.001
Yes 86 (10.7) 426 (7.6) 22 (15.6)
No 779 (89.3) 5,610 (92.4) 143 (84.7)
Dinner 0.003
Yes 80 (9.5) 357 (6.1) 11 (5.4)
No 785 (90.5) 5,679 (93.9) 154 (94.6)
Frequency of eating out 0.007
>1/day 219 (32.4) 1,800 (34.8) 37 (23.1)
1-6 times/week 230 (29.3) 1,735 (29.5) 36 (27.6)
<1 times/week 416 (38.7) 2,501 (35.8) 92 (49.3)
Dietary supplement <0.001
Yes 376 (44.0) 2,642 (42.0) 42 (25.8)
No 489 (56.1) 3,394 (58.1) 123 (74.2)
Values are presented as number (%).
*Calculated by the chi-square test.
Table 6. Nutrient intake of the subjects according to the sleep duration
Variable _ Sleep durat.ion, h/day . »
Insufficient (<6) Appropriate (6-10) Excessive (>10)
Energy, kcal 2,134.1+35.0 2,148.5+12.1 2,001.6+79.1 0.174
Carbohydrate, g 311.845.6" 320419 291.5+10.4 0.081
Protein, g 75.4+0.9 76.4+0.4 70.8+2.7 0.082
Fat, g 52.2+1.0 51.3+0.4 53.1+2.8 0.563
Vitamin A, ugRE 758.1+42.6 760.7+14.54 592.0451.3° 0.009
Vitamin By, mg 2.11+0.03 2.14+0.01 2.03+0.07 0.194
Vitamin B,, mg 1.50£0.03° 1.48+0.01° 1.33+0.06° 0.024
Niacin, mg 17.4£03 17.7£0.1¢ 15.640.7° 0.009
Vitamin C, mg 97.5+4.7 99.6+1.9 87.0+£9.5 0.381
Calcium, mg 497.1£9.0% 515.6+3.9° 445.5422.2° 0.002
Phosphorous, mg 1,106.4+11.4 1,149.4+5.0 1,042.2+33.0 <0.001
Sodium, mg 4,194.8190.00’d 4,172.7132.1d 3,766.7+166.2° 0.052
Potassium, mg 3,097.2+45.1¢ 3,156.7+19.7 2,768.4+102.4° 0.001
Iron, mg 17.520.54 17.8+0.2¢ 13.520.7° <0.001
Carbohydrate, % energy 63.1+0.4 63.40.2 63.5+1.1 0.768
Protein, % energy 14.8+0.2 14.8+0.1 14.0+0.4 0.074
Fat, % energy 21.3+0.4 21.8+0.1 23.6x1.0 0.431

Values are presented as mean+standard deviation.

*Calculated by analysis of variance. Calculated by analysis of variance and post hoc analysis by Scheffe test.
"Nutrients were adjusted for total energy intake, age, and sex.

“IIt has significantly dfference value between ¢ and d (P<0.001).
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Figure 1. %KDRI of nutrient intake according to sleep duration. KDRI, Korean Dietary Reference Intake. *P<0.05. >P<0.01.P<0.001.
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