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Relationship between Sleep Duration, Sleep Satisfaction and
Metabolic Syndrome

In Cheol Hwang1, Kyoung Kon Kim ", Chung Hyun Choi’, Kyoung Shik Lee', Heuy Sun Suh’

'Department of Family Medicine, Gachon University Gil Hospital,
“Clinical Trial Center, Yonsei University Health System

Background: Previous studies have indicated that a short sleep duration is associated with several metabolic
risk factors and metabolic syndrome (MS). However, studies that consider not only sleep duration but also sub-
jective sleep satisfaction are rare.

Methods: This study was based on data obtained from the third Korean National Health and Nutrition
Examination Survey (2005). A total of 4,970 individuals aged 20 years and older were selected and then divided
into two groups based on subjective sleep satisfaction, satisfied with their sleep or dissatisfied. Hereafter, we
matched each group using propensity score matching methods resulting in a final analytical sample of 3,572
subjects (1,443 men and 2,129 women). These subjects were categorized into 3 groups based on the average
number of hours slept per night- short sleepers (<5h), optimal sleepers (6~8h), and long sleepers (=9h).
Optimal sleepers served as the reference group.

Results: In terms of satisfaction, the longer our subjects slept, the more satisfied they felt. In the dissatisfied
group, by contrast with the satisfied group, short sleepers demonstrated a significantly higher prevalence of
metabolic risk factors and MS than optimal sleepers. Similar findings were also observed with lipid profiles,
which had not been shown in previous studies. In logistic regression analysis for prediction of MS, unadjusted
odds ratio (OR) was 2.08 (95% CI: 1.64~2.64) and adjusted OR was 1.64 (95% Cl: 1.27~2.12) in short sleepers
of the dissatisfied group.

Conclusions: Contrary to the sleep satisfied group, the sleep dissatisfied group exhibited a higher prevalence
of MS in short sleepers.
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Fig. 1. Association between sleep duration and subjective
sleep satisfaction. Sleep satisfaction refers to the subjective
feeling about ones amount of sleep per night. Predictably

longer sleep was associated with higher sleep satisfaction.

Table 1. General characteristics of subjects classified by sleep satisfaction

Sleep satisfaction

Variables Satisfied group Dissatisfied group P
(n=1,785) (n=1,787)

Age (years) 44.6x+14.5 44.6x14.4 0.849
Waist circumference (cm) 80.2+ 9.5 80.1+ 9.7 0.667
Systolic BP (mmHg) 117.5+16.7 117.0+17.7 0.446
Diastolic BP (mmHg) 76.8+10.5 76.4x10.6 0.280
FBG (mg/dl) 93.7+19.9 93.1+18.1 0.345
Total cholesterol (mg/dl) 183.3+34.3 183.1£34.6 0.890
HDL cholesterol (mg/dl) 45.4+10.8 46.0+10.7 0.095
LDL cholesterol (mg/dl) 113.5+£30.3 113.4+30.3 0.969
Triglyceride (mg/dl) 122.2+69.7 118.6+66.5 0.114
Current smoker 386 (21.6) 409 (22.9) 0.364
Exercise'* 629 (35.2) 641 (35.9) 0.693
Problem drinking' 879 (49.2) 842 (47.1) 0.204
Family history"' 733 (41.1) 767 (42.9) 0.261
Metabolic syndrome 415 (23.3) 399 (22.3) 0.512
Sleep duration (hours) 7.2+ 1.2 6.2+ 1.3 <0.001

BP, blood pressure; FBG, fasting blood glucose; HDL, high density lipoprotein; LDL, low density lipoprotein.

P value was obtained by independent two sample ttest or 3’ test, 'Number (%), *A datum point of exercise was 2 times per week, SA subject
drinking more than 140g per weck was regarded as a problem drinker, 'It means family history of hypertension, diabetes, and dyslipidemia on
their parents or brothers, "These were classified by 2004 National Heart, Lung, and Blood Institute/American Heart Association guideline, and

we used the Asia-Pacific criteria to define central obesity.
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Table 2. Prevalence of positive metabolic components based on sleep duration
Optimal sleepers (6-8h)  Short sleepers (<5h) P Long sleepers (>9 h) P
(Optimal vs short) (Optimal vs long)
Total Subjects (n=2,778) (n=589) (n=205)
Abdominal obesity 601 (21.6) 178 (30.2) <0.001 45 (22.0) 0.915
High triglyceride 685 (24.7) 172 (29.2) 0.021 64 (31.2) 0.037
Low HDL cholesterol 1,493 (53.7) 342 (58.1) 0.056 129 (62.9) 0.011
Elevated BP 809 (29.1) 257 (43.6) <0.001 69 (33.7) 0.169
Elevated fasting sugar 493 (17.8) 152 (25.8) <0.001 44 (21.5) 0.181
Metabolic syndrome 579 (20.8) 181 (30.7) <0.001 54 (26.3) 0.063
Satisfied group (n=1,506) (n=113) (n=166)
Abdominal obesity 332 (22.1) 29 (25.7) 0373 36 (217) 0.916
High triglyceride 383 (25.4) 35 (31.0) 0.194 54 (32.5) 0.048
Low HDL cholesterol 829 (55.1) 60 (53.1) 0.688 101 (60.8) 0.154
Elevated BP 471 (31.3) 45 (39.8) 0.060 57 (34.3) 0.420
Elevated fasting sugar 294 (19.5) 25 (22.1) 0.502 35 (21.1) 0.631
Metabolic syndrome 343 (22.8) 28 (24.8) 0.625 44 (26.5) 0.279
Dissatisfied group (n=1,272) (n=476) (n=39)
Abdominal obesity 269 (21.2) 149 (31.3) <0.001 9 (23.1) 0.772
High triglyceride 302 (23.7) 137 (28.8) 0.031 10 (25.6) 0.784
Low HDL cholesterol 664 (52.2) 282 (59.2) 0.009 28 (71.8) 0.016
Elevated BP 338 (26.6) 212 (44.5) <0.001 12 (30.8) 0.559
Elevated fasting sugar 199 (15.6) 127 (26.7) <0.001 9 (23.1) 0.211
Metabolic syndrome 236 (18.6) 153 (32.1) <0.001 10 (25.6) 0.264

BP, blood pressure; FBG, fasting blood glucose; HDL, high density lipoprotein; LDL, low density lipoprotein.

All data expressed as number (%).
"P-value obtained by 7 test.

Table 3. Odds ratio (95% confidence interval) of metabolic syndrome based on sleep duration and subjective sleep satisfaction

Short sleepers

Optimal sleepers

Long sleepers

E5 b (6~8 h) 9 h)
Satisfied group
Unadjusted 1.16 (0.72~1.74) 1 1.22 (0.85~1.76)
Adjusted” 0.84 (0.53~1.36) 1 1.17 (0.79~1.72)
Dissatisfied group
Unadjusted 2.08 (1.64~2.64) 1 1.51 (0.73~3.15)
Adjusted’ 164 (127-2.12) 1 133 (0.61~2.89)

Subjects were considered to have the metabolic syndrome if they had more than three components according to the 2004 National Heart, Lung,

and Blood Institute/American Heart Association guideline, and we used the Asia-Pacific criteria to define central obesity.

“Adjusted for age, gender, exercise, smoking status, problem drinking, and family history of hypertension, diabetes, and dyslipidemia in their

parents and/or brothers.
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