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Association between Snoring and Hypertension in a Rural Population
Hee-Young Shin, Jin-Su Choi, Jung-Ae Rhee
Department of Preventive Medicine, Chonnam National University Medical School and
Chonnam National University Research Institute of Medical Science
Objectives : To evaluate the association of snoring and hyper-  middle-aged group(45 to 64 years), greater than 33.9% in the
tension in a rural population. younger(<45 years) group or 38.7% in the elderly(>65 years) group.
Methods : A population-based sample of 1,763 adults in Chonnam,  The snoring prevalence increased progressively with increasing BMI,
Korea was investigated with questionnaires and height, weight, and  but cigarette smoking and alcohol consumption was not associated
blood pressure measurements. Information on the demographic  with snoring. Hypertension occurred more frequently in snorers than in
characteristics, cigarette smoking, alcohol consumption, hypertension  non-snorers (Odds ratio: 1.25, 95% confidence interval = 1.01-1.55).
and snoring was collected through a person-to-person interview using  However after adjusting for sex, age, obesity, smoking, and alcohol
a structured questionnaire. The level of obesity was measured by the  use, an effect of snoring on hypertension was no longer present (Odds
body mass index(BMI). Hypertension was considered to be present if  ratio: 1.13, 95% confidence interval = 0.90-1.41).
the average of two blood pressure measurements was greater than Conclusion : These results suggest that snoring might not be
140mmHg systolic or 90mmHg diastolic, or if they were currently on  associated with hypertension.
antihypertensive treatments. . . 284
Restults : The prevalence of snoring was 42.7% in men and 39.8% Korean J Prev Med 2001;34(3):284-290
in women. With regard to age, snoring prevalence was 44.3% in the ~ Key Words: Snoring, Hypertension, Rural population
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Table 1. General characteristics of the study subjects

. Male Female Total
Characteristics n (%) n (%) n (%)
Age*
<45 106( 14.4) 171(16.7) 277(15.7)
45-64 427( 57.9) 532(51.9) 959(54.4)
>65 205( 27.8) 322(31.4) 527(29.9)
Education**
No education 194( 26.3) 671( 65.5) 865( 49.1)
Elementary 235( 31.8) 216( 21.1) 451( 25.6)
Middle school 165( 22.4) 82( 8.0) 247( 14.0)
High school 120( 16.3) 38( 3.7) 158( 9.0
College and over 200 2.7 12( 1.2) 32( 1.8)
No answer 4 0.5) 6( 0.6) 10( 0.6)
Marital status**
Unmarried 26( 35) 1( 0.1 27( 1.5)
Married 671( 90.9) 713( 69.6) 1,384( 78.5)
Separated 3 04) 3(0.3) 6( 0.3)
Divorced 3C 04) 2(02) 5( 0.3)
Bereaved 26( 3.5) 300( 29.3) 326( 18.5)
No answer 9 12) 6( 0.6) 15( 0.9)
Occupation**
No formal employment 80( 10.8) 143( 14.0) 223( 12.6)
Agriculture or fishery 523( 70.9) 705( 68.8) 1,228( 69.7)
Commerce 36( 4.9) 43( 4.2) 79( 4.5)
Housekeeping 102( 10.0) 102( 5.8)
Others 99( 13.4) 32( 3.1 131( 74)
Body Mass Index(kg/m?y** i
<200 137( 18.6) 103( 10.0) 240( 13.6)
20.0-24.9 410( 55.6) 559( 54.5) 969( 55.0)
25.0-29.9 175( 23.7) 322( 31.4) 497( 28.2)
>30.0 16( 2.2) 41( 4.0 57( 3.2)
Smoking**
Non-smoker 152( 20.6) 909( 88.7) 1,061( 60.2)
Ex-smoker 196( 26.6) 40( 3.9 236( 13.4)
Current smoker 390( 52.8) T6( 14) 466( 26.4)
Alcohol drinking**
No 284( 38.5) 797( 71.3) 1,081( 61.3)
Yes 454( 61.5) 228( 22.2) 682( 38.7)
Total 738(100.0) 1,025(100.0) 1,763(100.0)

*p<0.05, **p<0.01 by #* test
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Table 2. Prevalence of snoring by sex, age, BMI, smoking, and alcohol

Non-snorers Snorers

Factors n (%) n (%) Total
Sex

Male 423(57.3) 315(42.7) 738(100.0)

Female 617(60.2) 408(39.8) 1,025(100.0)
Age(years)*

<45 183(66.1) 94(33.9) 277(100.0)

45-64 534(55.7) 425(44.3) 959(100.0)

>65 323(61.3) 204(38.7) 527(100.0)
BMI (kg/r)*

<20.0 170(70.8) 70(29.2) 240(100.0)

20.0-24.9 611(63.1) 358(36.9) 969(100.0)

25.0-259 237(47.7) 260(52.3) 497(100.0)

>30.0 22(38.6) 35(61.4) 57(100.0)
Smoking

Non-smoker 634(59.8) 427(40.2) 1,061(100.0)

Ex-smoker 136(57.6) 100(42.4) 236(100.0)

Current smoker 270(57.9) 196(42.1) 466(100.0)
Alcohol drinking

No 649(60.0) 432(40.0) 1,081(100.0)

Yes 391(57.3) 291(42.7) 682(100.0)
Total 1,040(59.0) 723(41.0) 1,763(100.0)

* p<0.01 by # test BMI, Body Mass Index

Table 3. Results of the multiple logistic regression regarding risk factors for

snoring
Factors QOdds Ratio 95% Confidence Interval

Sex

Female 1.00

Male 1.14 0.85-1.51
Age(years)

<45 1.00

45-64** 1.55 1.17-2.07

>65% 143 1.04-1.97
BMI (kg/m?)

<20.0 1.00

20.0-24.9* 1.52 1.11-2.09

25.0-29.0%* 291 2.06-4.11

>30.0%* 4.27 231792
Smoking

No-smoker 1.00

Ex-smoker 1.06 0.74-1.51

Current smoker 1.15 0.85-1.55
Alcohol drinking

No 1.00

Yes 1.04 0.83-1.29

*p<0.05, ** p<0.01 BMI, Body Mass Index
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Figure 1. Comparisons of systolic blood pressure between non-snorers and

snorers.
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Figure 2. Comparisons of diastolic blood pressure between non-snorers and

snorers.
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Table 4. Risk of hypertension in a multiple logistic regression model
Crude Odds Ratio Adjusted Odds Ratio
Factors (95% CI') (95% Cl)
Sex .
Female 1.00 1.00
Male 1.38(1.11-1.70)** 1.43(1.05-1.96)*
Age(years)
<45 1.00 1.00
45-64 1.11(0.81-1.52) 1.06(0.77-1.46)
>65 1.55(1.11-2.17)* 1.73(1.22-2.47)**
BMI (kg/m?)
<20.0 1.00 1.00
20.0-24.9 1.17(0.83-1.65) 1.37(0.96-1.95)
25.0-29.9 1.68(1.17-2.41)** 2.07(1.41-3.06)**
>30.0 2.90(1.58-5.32)** 3.79(2.01-7.13)**
Smoking
Non-smoker 1.00 1.00
Ex-smoker 1.57(1.16-2.12)%* 1.16(0.80-1.70)
. Current smoker 1.17(0.91-1.49) 0.92(0.66-1.29)
Alcohol drinking
No 1.00 1.00
Yes 1.32(1.06-1.63)* 1.17(0.92-1.49)
Snoring
Non-snorers 1.00 1.00
Snorers 1.25(1.01-1.55)* 1.13(0.90-1.41)
*p<0.05, ¥* p<0.01 BMI, Body Mass Index; CI, Confidence Interval
Table 5. Risk of hypertension after stratified by sex in a multiple logistic regression
model
Male Female
Factors Adjusted Odds Ratio Adjusted Odds Ratio
(95% CI*) (95% Cl)
Age(years)
<45 1.00 1.00
45-64 0.78(0.49-1.25) 0.91(0.53-1.54)
>65 1.45(0.90-2.33) 3.00(1.82-4.97)**
BMI (kg/m?)
<200 1.00 1.00
20.0-24.9 1.25(0.78-2.01) 1.37(0.80-2.35)
25.0-29.9 2.16(1.26-3.71)** 1.82(1.03-3.21)*
>30.0 7.30(2.28-23.38)** 2.72(1.17-6.30y*
Smoking
Non-smoker 1.00 1.00
Ex-smoker 0.99(0.62-1.58) 1.76(0.89-3.49)
Current smoker 0.84(0.55-1.27) 0.77(0.43-1.39)
Alcohol drinking
No 1.00 1.00
Yes 1.14(0.81-1.59) 0.82(0.58-1.16)
Snoring
Non-snorers 1.00 1.00
Snorers 1.27(0.91-1.77) 0.96(0.70-1.30)

*p<0.05, ** p<0.01 ' BMI, Body Mass Index; CI, Confidence Interval
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