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Factors Associated with Habitual Snoring

Jung Eun Oh

Department of Family Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Background: There has been little research done on the factors associated with snoring among adults in Korea.
Methods: Subjects for this cross-sectional study were 1940 adults aged 20 to 80 years who had visited the
health promotion center at one university hospital in Chungcheongnam-do for general health check-ups.
Standard interviews, anthropometrics, and biochemical studies were conducted. Habitual snoring was defined
as snoring more than 4 days per week. Multiple logistic regression analysis was used to evaluate the associa-
tions between habitual snoring and age, sex, smoking, alcohol consumption, body mass index (BMI), waist cir-
cumference, hypertension, diabetes mellitus and dyslipidemia.

Results: The prevalence of habitual snoring was 13.9%. The proportion of problem drinkers, current smokers, BMI
equal to or greater than 25 kg/m?, abdominal obesity, hypertension, diabetes mellitus, hypercholesterolemia,
hypertriglyceridemia and low HDL-cholesterolemia increased significantly with increasing frequency in snoring
(P<0.05). Multiple logistic regression analysis revealed that habitual snoring was independently associated
with the 50-59 years age group, male, current smokers, abdominal obesity, hypertension and low HDL-choles-

terolemia (P<0.05).

Conclusions: These findings show that habitual snorers are at increased risk for individual risk factors asso-
ciated with cardiovascular diseases. Prospective studies are needed to further examine the causal relationship
between habitual snoring and cardiovascular diseases.
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Table 1. General characteristics of subjects*

Characteristics Males (n=1328) Females (n=612) P Values

Age, y 42.20+8.28 40.77+0.04 <0.001
Snoring status <0.001

Never 682 (51.4) 458 (74.8)

1-3 days/week 422 (31.8) 108 (17.6)

4-7 days/week 224 (16.9) 46 (7.5)
Problem drinker 319 (24.0) 35 (5.7) <0.001
Current smoker 669 (50.4) 27 (4.4) <0.001
Body mass index, kg/m’ 23.97+2.78 22.62+3.18 <0.001
Waist circumference, cm 86.27+7.70 78.55+8.10 <0.001
Systolic BP, mmHg 130.32+14.91 121.24+16.29 <0.001
Diastolic BP, mmHg 77.15+10.70 71.87+11.09 <0.001
Fasting blood sugar, mg/dL 96.14+17.63 91.27+11.26 <0.001
Total cholesterol, mg/dL 191.49£33.60 180.94+32.61 <0.001
Triglyceride, mg/dL 157.36x+115.63 101.74£55.66 <0.001
HDL-cholesterol, mg/dL 52.52+11.53 59.47+12.94 <0.001

Abbreviations: BP, blood pressure; HDL, high density lipoprotein.
Data are presented as number (%) or means+SD unless otherwise indicated.
TP values were obtained by ANOVA or chi-square test.

Table 2. Mean values and prevalence of health risk factors according to snoring status’

Never 1-3 days/week 4-7 days/week

Snoring (n=1140) (n=530) (n=270) P Value!

Age, y 40.83+8.42 42.96+8.40 43.26+8.91 <0.001
BM]I, kg/m2 22.95+2.83 24.13+2.83 24.88+3.22 <0.001
Waist circumference, cm 81.92+8.19 85.78+8.44 88.09+8.33 <0.001
Male 682 (59.8) 422 (79.6) 24 (83.0) <0001
Problem drinker 153 (13.4) 131 (24.7) 70 (25.9) <0.001
Current smoker 325 (28.5) 235 (44.3) 136 (50.4) <0.001
BMI 225 kg/m’ 261 (22.9) 186 (35.1) 121 (44.8) <0.001
Abdominal obesity 251 (22.0) 186 (35.1) 121 (44.8) <0.001
Hypertension 193 (16.9) 140 (26.4) 88 (32.6) <0.001
Diabetes mellitus 28 (2.5) 27 (5.1) 12 (4.4) 0.016
Hypercholesterolemia 57 (5.0) 42 (7.9) 22 (8.1) 0.013
Hypertriglyceridemia 146 (12.8) 107 (20.2) 76 (28.1) <0.001
Low HDL-cholesterol 86 (7.5) 39 (7.4) 41 (15.2) <0.001
Abbreviations: BMI, body mass index; HDL, high density lipoprotein.
"Data are presented as number (%) or means+SD unless otherwise indicated.
TP values obtained by ANOVA or chi-square test (linear by linear association).
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Table 3; Factors independently associated with habitual
snoring

Odds ratio

Independent variables 95% CI) P Value'

Age, y

20-39 (n=820) 1.0

40-49 (n=800) 0.89 (0.66-1.21) 0.470

50-59 (n=264) 158 (1.08-2.30) 0.019

>60 (n=56) 1.39 (0.66-2.91) 0.390
Sex

Females (n=612) 1.0

Male (n=1328)
Smoking status

Never or former (n=1244) 1.0

Current (n=696) 1.52 (1.13-2.04) 0.006
Drinking Status

None or moderate (n=1586) 1.0

Problem drinking (n=354) 1.23 (0.89-1.71) 0.206
Body mass index, kg/m’

1.60 (1.10-2.34) 0.014

18.5-24.9 (n=1372) 1.0

>25 (n=568) 136 (0.94-1.95) 0.103
Abdominal obesity

No (n=1382) 1.0

Yes (n=558) 1.46 (1.01-2.11) 0.043
Diabetes mellitus

No (n=1873) 1.0

Yes (n=67) 0.90 (0.46-1.76)  0.764
Hypertension

No (n=1519) 1.0

Yes (n=421) 140 (1.04-1.90)  0.029
Hypercholesterolemia

No (n=1819) 1.0

Yes (n=121) 1.04 (0.63-1.73) 0.875
Hypertriglyceridemia

No (n=1611) 1.0

Yes (n=329) 130 (0.93-1.82)  0.130
Low HDL-cholesterolemia

No (n=1652) 1.0

Yes (n=288) 156 (1.04-236)  0.034

Abbreviations: HDL, high density lipoprotein; CI, confidence interval.
Habltual snoring defined as snoring 4-7 days per week.

TP values obtained by multiple logistic regression analysis adjusted for
age, sex, smoking, drinking, body mass index, abdominal obesity, dia-
betes mellitus, hypertension, hypercholesterolemia, hypertriglyceridemia
and low HDL-cholesterolemia.
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