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The Association between Sleep and Obesity in Korean Adults
Young Jun Park, Won Chul Lee, Hyeon Woo Yim, Young-Moon Park
Departments of Preventive Medicine, College of Medicine, The Catholic University of Korea
Objectives : Obesity is currently an epidemic in Korea, association between sleep duration and body mass index
and sleep duration is thought to be one of the risk factors among Korean adults. These associations persisted after
for obesity. The objective of this study was to test the controlling for the potentlal confounding variables. :
hypothesis that short sleep duration is associated with Conclusions : These findings support the hypothesis that
obesity in Korean adults. sleep duration is associated with obésity in Korean adults.
Methods : The data from the 2001 Korean National in addition, these observations support earlier experimental
Health and Nutrition Survey were used, and 6,174 subjects sleep studies and provide a basis for future studies on
aged 18~80 years were included in the analysis. Sleep weight control intervention by increasing the amount of
duration was measured using information obtained from sleep.
self-reported questionnaires. Obesity, the main outcome
variable, was measured according to body mass index. J Prev Med Public Health 2007:40(6):454-460
Multiple regression modeling was used to adjust for
potential confounding variables. Key words : Sleep, Obesity, Body mass index, Nutrition
Results : The study results revealed a negative survey
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Table 1. Sociodemographic and heatth related characteristics of the study population

Variable %
Sex
Female 3495 56.6
Age (years:means +SD) 438 +154
BMI (kg/m*:means + SD) 235 + 33
Sleep duration (hours: means +SD) 69 T 14
Sleep duration (hours) <60 763 124
60- 69 1,692 274
70-79 1,767 286
80- 89 1504 244
>90 448 73
Education level (years)
<6 1,332 216
7-9 789 128
10-12 2261 36.7
>13 1,786 290
Income (10 thousand won)
<100 1,599 264
100 - 199 2462 406
200 - 299 1127 186
=300 872 144
Smoking
Non-smoker 3,885 64.6
Ex-smoker 538 9.0
Current smoker 1,590 264
Alcohol
None 1877 304
Almost none of the time 1519 246
Some of the time 1,908 309
Almost of the time 870 14.1
Physical activity
Tnactivity 4429 718
Some activity 423 69
Regular & sustained activity 1318 214
Depression
None 626 102
Almost none of the time 1,639 267
Some of the time 3340 543
Always 545 89
Stress
None 1,081 175
Almost none of the time 3,004 487
Some of the time 1,707 277
Always 37 6.1
Diabetes Yes 523 8.5
Hypertension Yes 1883 305
Arthritis Yes 853 138
Obesity Yes 1,849 300

Data are expressed as Mean+$.D. or percentages
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Table 2. Factors associated with sleep duration

Crude Adjusted
B SE p-value B SE p-value
Sex
Female 0070 0035 0042 0.063 0056 0258
Age
1 year 0012 0001 <0001 0014 0002 <0001
Education level (year)
< 6 reference group
7-9 0176 0060 0.004 0023 0.066 0.728
10-12 0299 0047 <0001 0.035 0.063 0581
=13 0284 0049 <0001 -0.086 0071 0221
Income
<100 reference group
100 - 199 0143 0043 0.001 0031 0.047 0.503
200 - 299 0125 0052 0016 0011 0.056 0.849
=300 0066 0056 0245 0.002 0.060 0979
Smoking
Current smoker reference group
Ex-smoker 008 0067 0207 0.015 0.068 0.826
Non-smoker 0127 0040 0.002 0213 0.058 0.001
Aleohol
Most of the time reference group
Some of the time 0061 0055 0270 0.014 0.058 0814
Almost none of the time 0056  0.058 0333 0.089 0.063 0.161
None 0085 0056 0.124 0034 0063 0587
Physical activity
Tnactivity reference group
Some activity 0063 0069 0362  -0.143 0071 0044
Regular & sustained activity ~ -0082  0.042 0.054 0.057 0044 0.195
Depression
Always reference group
Some of the time 0314 0062 <0001 0.031 0.067 0643
Almost none of the time 037 0067 <0001 0005 0474 0946
None 0318 0079 <0001 -0.039 0.085 0.648
Stress
None reference group
Some of the time 0302 0077 <0001 0241 0079 0.002
Almost none of the time 0478 0074 <0001 0418 0078 <0001
Always 0553 0080 <0001 0635 0087 <0001
DM Yes 0138 0062 0.026 0.035 0.065 0.589
Hypertension Yes 0087 0037 0.020 0.057 0.041 0.161
Arthritis Yes 0302 0050 <0001 0.073 0.057 0.197
Obesity Yes 0128 0038 <0001 0.062 0.039 0.113
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Figure 1. Means and 95% confidence interval of body mass index in each group, based on average
sleep duration. (unadjusted)

Table 3. Result of multiple linear regression analysis predicting body mass index as a continuous
variable, adjusting for significant covariates

Model 1" (n=6,174) Model 2* (n=6,174) Model 3% (n=5,866)
Means'  95%CI  pvalue Means  95%Cl  pvalue  Meanst 95%CI  p-value
Sleep duration (hour)

<60 239 236241 <0001 236 233238 0015 238 235241 0037
6-69 237 235238 236 235238 238 236241
7-179 233 232235 235 233236 237 235239
8-89 234 232235 234 232236 236 234239

>90 23.1 228234 231 228234 233 23.0-237

"Model 1 includes only the average sleep duration.

tModel 2 includes the average sleep duration and adjusted for age, sex. DM, Hypertension, arthritis.

"Model 3 includes the average sleep duration and adjusted for age, sex, education, income, smoking, alcohol, physical activity,
depression, stress, DM, hypertension, arthritis.

$Means is least-squared means
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Table 4. Result of multiple logistic regression analysis predicting obesity(BMI>25) prevalence,

adjusting for significant covariates

Model 1* (n=0,174) Model 27 (n=6,174) Model 3*(n=5.866)
OR 95% CI OR 95% C1 OR 95% CI
Sleep duration (hour) 093 090097 0.96 0.92-0.99 097 0.93-1.01

* Model 1 includes only the average sleep duration.

*Model 2 includes the average sleep duration and adjusted for age, sex. DM, Hypertension, arthritis.
tModel 3 includes the average sleep duration and adjusted for age, sex, education, income, smoking, alcohol, physical activity,

depression, stress, DM, hypertension, arthritis.
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