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Association Between Obstructive Sleep Apnea and Cardiovascular Diseases

So-Hyun Kim, MD, Ki-Hwan Ji, MD, Chang-Ho Yun, MD, Choong-Kun Ha, MD

Department of Neurology, Inha University Hospital, Incheon, Korea

Background: Obstructive sleep apnea (OSA) contributes to the development of cardiovascular diseases. The aim of this
study is to analyze the association between OSA and cardiovascular diseases in adult.

Methods: We recruited 718 consecutive subjects (611 male, 44.8+12.7 years old) diagnosed as OSA based on overnight
polysomnography. The prevalence of hypertension, diabetes mellitus, myocardial infarction and stroke was defined and
compared with that in general adult population (the Third Korea National Health and Nutritional Examination Survey,
KNHANES 1II 2005). Correlation between the prevalence and OSA severity was analyzed after adjusting age, sex, body

mass index, smoking, and alcohol consumption.

Results: Prevalence of vascular diseases was higher in OSA than general population. Prevalence of hypertension was
39.0% (13.0% from KNHANES III), diabetes 8.2% (5.2%), myocardial infarction 3.0% (0.6%) and stroke 7.2% (1.6%).
Apnea-hypopnea index as the marker of OSA severity significantly correlated with hypertension (p=0.01).

Conclusions: Cardiovascular diseases were more prevalent in OSA. Prevalence of hypertension increased propor-

tionally to OSA severity.
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Table 1. Prevalence of cardiovascular diseases in obstructive sleep apnea compared with the prevalence from the general population (the third
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(Table 1. 71 9] A%] Z9E, Fuef oF L6l LEEZ
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Korean National Health and Nutritional Examination Survey, KNHANES III 2005)
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AUkl 8.2% Hf 5.2%), IAES 4.84(14.0%
784 5H}i(3.0%
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R TH(Table 2). 2+
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HT DM Stroke MI
Age (year) OSA GP OSA GP OSA GP OSA GP
19-29 14.9 0.8 0 0 0 0 0 0.1
30-39 26.0 2.6 2.0 1.1 34 0.1 1.4 0.1
40-49 42.5 9.2 7.5 3.9 4.4 0.7 1.8 0.3
50-59 443 24.1 14.5 9.3 10.9 2.4 4.8 1.1
60-69 65.9 39.8 17.5 15.3 22.5 6.4 8.8 2.0
Total 39.0 13.0 8.2 5.2 7.2 1.6 3.0 0.6

Data was presented as the percentage. DM; diabetes mellitus, GP; General population, HT; hypertension, MI; myocardial infarction, OSA; obstructive

sleep apnea group

Table 2. Distribution of risk factors depending on the presence of hypertension, diabetes mellitus, stroke, and myocardial infarction in

obstructive sleep apnea

HT DM
+ ] + -
(=277) (=431) p value (n=58) (n—648) p value
Age (vear) 494118 42.0£12.2 <0.001 52.9:7.6 43.8£12.6 <0.001
Male (%) 235 (84.5) 371 (85.3) 0.83 51(87.9) 548 (84.6) 0.70
Obesity (%) 202 (72.9) 234 (54.3) <0.001 40 (69.0) 396 (61.0) 0.26
Smoking (%) 117 (43.2) 208 (48.8) 0.16 25 (26.9) 304 (47.2) 0.59
Alcohol (unit/d) 20428 1722 0.12 1.8+3.1 1.82.4 0.89
AHI 4304275 34.6£24.0 <0.001 40.9+25.0 37.1225.4 0.27
Stroke MI
+ - + -
(n=51) (1=658) pvalue (n=21) (n—688) p value
Age (year) 5465106 438£123 <0.001 54.4+9.5 4435124 <0.001
Male (%) 41 (80.4) 561 (85.3) 0.32 14 (66.7) 588 (85.5) 0.03
Obesity (%) 32(62.7) 404 (61.6) 1.00 15 (71.4) 421 (61.4) 0.50
Smoking (%) 21 (412) 308 (47.3) 0.47 8 (38.1) 321 (47.1) 0.51
Alcohol (unit/d) 12424 1.942.5 0.06 0.8+1.8 1.942.5 0.04
Hyperlipidemia 12 (25.0) 70 (12.9) 0.03 2(10.5) 80 (14.0) 1.00
AHI 34.9423.4 37.6£25.5 0.46 38.9+26.4 37.4£25.4 0.79

p-values by t-test, Pearson Chi-square test or Fisher’s exact test according to the type of variables; Data was presented as number (percentage) of

patients or mean+SD, AHI; apnea-hypopnea index, DM; diabetes mellitus, HT; hypertension, MI; myocardial infarction
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p value
0.04*
0.37
0.22
0.32
0.26
0.62

[e]

=
MI

AHIZ} 30

74-9- AHI 1.5 wgko]] ws] A9, Au], BMI, E=d, &,
1.04

OR[CI]
[1.00-1.01]
1.60
[0.57-4.48]
1.82
[0.69-4.75]
1.82
[0.57-5.85]
0.99
[0.98-1.00]
1.01
[0.99-1.02]

L

Z © & Wisconsin
=

st

p value
<0.001*
0.03*
0.05
0.03*
0.51
0.23

Stroke

1.05
[1.03-1.09]
2.09
[1.05-4.07]
2.20
[0.99-4.91]
2.24
[1.07-4.70]
1.00
[0.99-1.00]
0.99

[0.98-1.01]

(Wisconsin Sleep Cohort) Lol A]
OR[CI]

Aol A e SR, o

p value
<0.001*
«0.18

DM

OR[CI]
1.06
[1.04-1.09]
1.01
[1.00-1.02]¢

wrel S ena A

p value

<0.001*

<0.001*
0.86
0.02*
0.004

HT

ks

°

1.06
[1.05-1.08]
2.26
[1.57-3.26]
0.97
[0.68-1.38]
1.00
[1.00-1.01]
1.01

[1.00-1.02]
*p<0.05, multiple logistic regression analysis, * Parameters not entered into the statistical model because of their p values <0.25 on the univaritate

analysis, AHI; apnea-hypopnea index, DM; diabetes mellitus, HLP; hyperlipidemia, HT; hypertension, MI; myocardial infarction
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Table 3. Adjusted odds ratio for the prevalence of hypertension, diabetes mellitus, stroke and myocardial infarction
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