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Table 1. Descriptive baseline characteristics of the subjects

Variable
Age (years) 42.4 + 10.3
Sex (n)

Male 115 (61.5)

Female 72 (38.5)
Body mass index (kg/m®) 23.3 + 3.1
Waist circumference (cm) 80.0 + 8.4
Systolic blood pressure (mmHg) 123.4 £ 15.3
Diastolic blood pressure (mmHg) 77.2 £ 94
Fasting blood sugar (mg/dL) 92.4 + 20.8
Total cholesterol (mg/dL) 189.5 + 34.0
HDL cholesterol (mg/dL) 52.7 + 11.8
LDL cholesterol (mg/dL) 116.6 = 32.6
Triglyceride (mg/dL) 133.9 £ 78.2
Aspartate aminotransferase (IU/L) 21.1 £ 7.0
Alanine aminotransferase (IU/L) 23.1 £ 16.9
high sensitivity C-reactive protein (mg/L) 1.3 £ 26
PSQI global score 59 = 2.3
Alcohol consumption (n)

< 2 drinks /day 138 (73.8)

> 2 drinks /day 23 (12.3)
Smoking (n)

Never 79 (42.2)

Current smoker 44 (27.3)

Ex-smoker 38 (20.3)
Exercise (n)

< 3 times / week 104 (55.6)

> 3 times / week 57 (30.5)
Metabolic syndrome (n)

Yes 23 (12.3)

No 150 (80.2)

Datas are presented as mean = SD or number (%).

HDL, high density lipoprotein; LDL, low density lipoprotein; PSQI,

Pittsburgh Sleep Quality Index.
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Table 2. The PSQI global score and metabolic characteristics in

subjects with or without metabolic syndrome

Variable Without MetS With MetS p-value
(n=150) (n=23)
Age (years) 41.7 £ 104 474 + 9.2 0.015
Body mass index (kg/m®) 22.8 £ 3.1 25.1 £ 2.9 0.001
Waist circumference (cm) 79.2 £ 8.4 83.4 £ 7.8 0.084
Systolic blood pressure (mmHg) 120.8 £ 14.3 138.4 £ 15.9 <0.001
Diastolic blood pressure (mmHg) 75.8 £ 8.8 86.7 £ 9.6 <0.001
Fasting blood sugar (mg/dL) 90.0 = 21.3 104.9 + 15.8 0.002
Total cholesterol (mg/dL) 187.4 = 34.4 197.1 £ 31.8 0.205
HDL cholesterol (mg/dL) 54.5 £ 11.8 44.3 £ 8.0 <0.001
LDL cholesterol (mg/dL) 115.7 = 32.9 123.4 £ 28.2 0.289
Triglyceride (mg/dL) 114.6 £ 59.0 204.0 £ 74.5 <0.001
Aspartate transaminase (IU/L) 20.4 £ 6.7 24.8 £ 8.7 0.006
Alanine transaminase (IU/L) 20.9 + 14.9 33.6 = 24.2 0.022
hs CRP (mg/L) 1.2 £ 2.9 1.7 £ 14 0.425
PSQI global score 5.9 = 2.3 6.3 £ 1.9 0.432

Datas are presented as mean * SD.

P values were calculated by t—test.
PSQI, Pittsburgh Sleep Quality Index; MetS, metabolic syndrome; HDL,

high density lipoprotein; LDL, low density lipoprotein; hs CRP, high

sensitivity CRP.
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3. WAEFEA E, 85, FI, 2%
WAEFE STl me ogEe] AW, $F, §9, £5
Aozt QA Sotusl e sol AF AAEL APstdn
PAEFEe] gl @i gl welA AW, 9F, 9, £%e
A feld a2 molA ekeh(Table 3).
Table 3. Demographic characteristics in subjects with or
without metabolic syndrome
Without With XZ
Variable MetS MetS (o-value)
(n=150) (n=23) P
Sex Male 87 16 0.679"
Female 63 7 (0.410)
Alcohol < 2 drinks /day 116 16 1.013"
> 2 drinks /day 17 5 (0.314)
Smoking Never 69 8
1.892
Current smoker 33 8 (0.388)
Ex-smoker 30 5
Exercise < 3 times / week 86 12 0.178"
> 3 times / week 47 9 (0.673)
Datas are presented as number.

MetS, metabolic syndrome.
“Yates’ correction for continuity

_11_
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Table 4. Results of Logistic Regression Predicting metabolic
syndrome by the PSQI global score and metabolic

risk factors

Metabolic syndrome

Model 1 Model O

Variable OR (95% CI) OR (95% CI)

PSQI global score 1.22 (0.97-1.53)  1.32 (1.00-1.74)"
Age (years) 1.07 (1.02-1.13)"  1.11 (1.04-1.19)"
Male® 0.64 (0.18-2.26)  0.22 (0.04-1.06)
Body mass index (kg/m?) - 1.09 (0.89-1.34)
AST (IU/L) - 0.84 (0.69-1.01)
ALT (IU/L) - 1.11 (1.02-1.2D)"
Alcohol > 2 drinks/day’ 1.93 (0.48-7.74)  3.79 (0.68-21.04)
Current smoker® 2.20 (0.57-8.37) 2.04 (0.44-9.30)

Exercise < 3 times/week'  0.73 (0.25-2.12) 0.55 (0.16-1.79)

PSQI, Pittsburgh Sleep Quality Index; OR, Odds Ratio; CI, confidence
interval; AST, aspartate transaminase; ALT, alanine transaminase.
"Male versus female.

TAlcohol > 2 drinks/day versus < 2 drinks/day.

fCurrent smoker versus never plus ex—smoker.

“Exercise < 3 times/week versus = 3 times/week.
'P < 0.05.
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Abstract

The association between sleep and metabolic syndrome

Han, Ah Reum

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Sim, Jae Yong)

Metabolic syndrome including obesity, diabetes, hypertension and
dyslipidemia is associated with significant morbidity and mortality and is
increasing in prevalence worldwide. To detect metabolic syndrome earlier,
the most important thing is to recognize its associating risk factors.
Recently, a growing number of studies have observed an association
between sleep and metabolic syndrome. The present study aims to
investigate the association of sleep quality assessed by Pittsburgh sleep
quality index and metabolic syndrome. One hundred eighty—-seven
volunteers (men 115, women 72) with a mean age of 42.4 * 10.3 years
were included in the study. Age, body mass index, blood pressure, fasting
blood sugar, triglyceride, aspartate transaminase (AST), alanine
transaminase (ALT), and HDL cholesterol were significantly different
between the subjects with and without metabolic syndrome. Total
cholesterol, LDL cholesterol, high sensitivity C-reactive protein and the
PSQI global score were higher in subjects with metabolic syndrome,
however, there was no stastical significance between two groups. In
logistic regression models adjusting for age, sex, alcohol, smoking and
exercise, the PSQI global scores were not significantly associated with the
metabolic syndrome. After further adjustment for body mass index, AST,
and ALT, the PSQI global scores were significantly related to the metabolic
syndrome (Odds ratio = 1.32, 95% Confidence interval = 1.00 — 1.74).
Furthermore, our present study also showed that age and ALT predicted
metabolic syndrome. In conclusion, self-reported sleep quality is related
to the presence of metabolic syndrome.

Key Words: metabolic syndrome, sleep quality, Pittsburgh sleep quality
index, ALT
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