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Clinical Risk Factors for Sleep Apnea in a Korean Sleep Clinic

So Young Do, BS, Sohyeon Kim, MD, Keun Tae Kim, MD, Yong Won Cho, MD

Department of Neurology, Keimyung University Dongsan Medical Center, Daegu, Korea

Background: Sleep apnea is a common sleep disorder. Since polysomnography is essential for the diagnosis of sleep apnea,

patient screening or selection is an important issue in the sleep clinic. The purpose of this study was to investigate the clinical

risk factors of sleep apnea in a representative sleep clinic in South Korea.
Methods: The medical records of the 7,559 adult patients who visited the sleep clinic from 2009 to 2018 were reviewed. We

investigated the demographic data and the results of the sleep questionnaires and polysomnography to determine clinical

risk factors of sleep apnea for patients at the sleep clinic. Apnea-hypopnea index over 15 was regarded as clinically significant

sleep apnea.

Results: A total of 4,581 patients were finally analyzed. In order of significance, age (odds ratio [OR]=1.224 from 50 to 64,
p=0.027; OR=1.858 in 65 or more, p<0.001), sex (male) (OR=5.900, p<0.001), body mass index (OR=2.833 from 25 t0 29.9
kg/mz, p<0.001; OR=9.388 over 30 kg/mz, p<0.001) and hypertension (OR=1.537, p<0.001) were independent risk factors

of sleep apnea.

Conclusions: In South Korea, it is necessary to specify the risk factors of sleep apnea according to the health related

characteristics of Koreans. Further research to develop new instruments for screening sleep apnea in Korean sleep clinics is

needed.
J Korean Neurol Assoc 37(4):352-360, 2019
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R} ABIATHESS, 6.40+5.13 vs. 5.92+5.03, p=0.004) (Table 1).
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t}. A" (odds ratio [OR]=5.569, p<0.001), BMI (25-29.9: OR=
3.365, p<0.001; 30 o4k OR=10.244, p<0.001), HE#(OR=1.385,
p<0.001), SJ2EH(OR=1.119, p<0.001), -25(OR=1.585, p<0.001),
FA(OR=1.760, p<0.001), 50| ZE(OR=1.194, p=0.032), 113
QHOR=1.599, p<0.001), Fre(OR=1428, p=0.009), AFHFHOR=1515,
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Table 1. Clinical characteristics of the patients with and without sleep apnea

tole} SRREES] SIFEs 11450 S8R, slekse
I eme 2713wk SRTEES] R 1071 2715}

AHI <15 (n=3,300) AHI >15 (n=1,281) p-value
Age (years) 49.65+14.95 50.11+14.60 0.340
<50 1,486 (45.0) 615 (48.0) 0.013
50-64 1,293 (39.2) 442 (34.5)
>65 521 (15.8) 224 (17.5)
Gender (male) 1,655 (50.2) 1,087 (84.9) <0.001
BMI (kg/m’) 23.47+3.11 26.32+3.72 <0.001
<25 2,100 (70.6) 402 (37.7) <0.001
25-30 798 (26.8) 514 (48.2)
>30 77 (2.6) 151 (14.2)
Neck circumference (cm) 35.56+3.45 39.55+3.43 <0.001
Waist circumference (cm) 84.68+9.06 93.97+9.49 <0.001
Alcohol: yes 1,153 (35.0) 589 (46.0) <0.001
Smoking: yes 611 (18.6) 366 (28.6) <0.001
HTN 414 (12.5) 239 (18.7) <0.001
DM 164 (5.0) 89 (6.9) 0.009
CVD 116 (3.5) 67(5.2) 0.008
Stroke 54 (1.6) 36(2.8) 0.010
ISI 13.90+8.46 9.27+7.59 <0.001
ESS 5.924+5.03 6.40+5.13 0.004
ESS abnormal 592 (17.9) 265 (20.7) 0.031
PSQI 9.97+5.81 6.92+5.13 <0.001
HAS 6.14+5.05 4.47+4.45 <0.001
HDS 7.07+£5.25 5.62+4.80 <0.001
BDI-2 14.80+11.01 10.32+£9.51 <0.001
BAI 1.66+5.71 1.04+4.07 <0.001
SF-36_physical health 42.30+31.61 43.00+35.19 0.535
SF-36_mental health 41.79+£31.63 43.52+35.20 0.125
SF-36_total 44.09+32.74 45.20+36.48 0.343

Values are presented as mean+tstandard deviation or n (%).

AHI; apnea-hypoapnea index, BMI; body mass index, HTN; hypertension, DM; diabetes mellitus, CVD; cardiovascular disease, ISI; Insomnia severity
index, ESS; Epworth sleepiness scale, PSQI; Pittsburg sleep quality index, HAS; Hospital Anxiety Scale, HDS; Hospital Depression Scale, BDI-2; Beck
depression inventory-2, BAI; Beck anxiety inventory, SF-36; Short Form-36 Health Survey.
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Table 2. Univariate analysis of sleep apnea

o] QFEs} 710 TEY, e, AT, HBRAS, 3
B EY= AP} QSIc 504] ulgiel 20| H|ske] 50404] 654
gkl - SRR AR} 1312408 £3Eom, 654
o] Aol A= 10,6974 =9k} BMIE= 25 ujylel] Hlate] 30 o]Ao]

A R 5EE0] SIRE7E 5064 Sskch BE 1 o

B S.E Wald p-value OR 95% CI

Gender

Female 1

Male 1.717 0.085 404.705 <0.001 5.569 4.711-6.583
Age (years)

<50 1

50-64 -0.191 0.073 6.852 0.009 0.826 0.716-0.953

>65 0.038 0.093 0.167 0.682 1.039 0.865-1.247
BMI (kg/m?)

<25 1

25-29.99 1.213 0.079 238.905 <0.001 3.365 2.885-3.924

>30 2.327 0.150 239.823 <0.001 10.244 7.631-13.752
Neck circumference (cm) 0.326 0.020 262.258 <0.001 1.385 1.332-1.441
Waist circumference (cm) 0.112 0.008 209.147 <0.001 1.119 1.102-1.136
Alcohol

No 1

Yes 0.461 0.067 47.368 <0.001 1.585 1.390-1.807
Smoking

No 1

Yes 0.565 0.076 54.712 <0.001 1.760 1.515-2.044
ESS

<11 1

>11 0.178 0.083 4.624 0.032 1.194 1.016-1.404
HTN

No 1

Yes 0.469 0.089 27.862 <0.001 1.599 1.343-1.903
DM

No 1

Yes 0.356 0.136 6.857 0.009 1.428 1.094-1.864
CVD

No 1 1

Yes 0.415 0.157 6.988 0.008 1.515 1.113-2.061
Stroke

No 1

Yes 0.553 0.218 6.446 0.011 1.738 1.134-2.663

B; regression coefficient, S.E.; standard error, OR; odds ratio, CI; confidence interval, BMI; body mass index, ESS; Epworth sleepiness scale, HTN;

hypertension, DM; diabetes mellitus, CVD; cardiovascular disease.
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Table 3. Multivariate logistic regression of sleep apnea

B S.E. Wald p-value OR 95% CI
Total (n=4,033)"

Age (years)

<50 1

50-64 0.202 0.092 4.863 0.027 1.224 1.023-1.464

>65 0.620 0.120 26.708 <0.001 1.858 1.469-2.351
Gender

Female 1

Male 1.775 0.102 305.485 <0.001 5.900 4.835-7.199
BMI (kg/m’)

<25 1

25-29.99 1.041 0.083 155.604 <0.001 2.833 2.406-3.337

>30 2.239 0.163 188.710 <0.001 9.388 6.820-12.922
HTN

No 1

Yes 0.430 0.107 16.171 <0.001 1.537 1.246-1.895

Only the patients with neck and waist circumference (n:1,397)h

Gender

Female 1

Male 0.980 0.226 18.797 <0.001 2.665 1.711-4.151
Neck circumference (cm) 0.135 0.035 15.297 <0.001 1.145 1.070-1.225
Waist circumference (cm) 0.069 0.011 42.126 <0.001 1.071 1.049-1.094

B; regression coefficient, S.E.; standard error, OR; odds ratio, CI; confidence interval, BMI; body mass index, HTN; hypertension, DM; diabetes

mellitus, CVD; cardiovascular disease.

*Adjusted for age, gender, BMI, alcohol, smoking, HTN, DM, CVD, stroke; bAdjusted for age, gender, BMI, alcohol, smoking, HTN, DM, CVD, stroke,

neck circumference, waist circumference.
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2 2 AL B|7EAL A5to] AH(OR=21.656, p<0.001), BMI
(25-29.9: OR=5.393, p<0.001; 30 |4} OR=14.839, p<0.001), S5
(OR=1.721, p<0.001), ES(OR=2.065, p<0.001), T EHOR=2.560,
p<0.001), Z-EF(OR=1.513, p<0.001), 5]2|=Z(OR=1.129, p<0.001)
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AARAFHOR=1.739, p=0.001), =S THAFHOR=1.758, p=0.016),
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Table 4. Multivariate logistic regression of sleep apnea for each gender with neck and waist circumference

B S.E. Wald p-value OR 95% CI
Female (n=511)"
Age (years)
<50 1
50-64 2.574 0.647 15.838 <0.001 13.124 3.694-46.636
>65 2.370 0.695 11.622 0.001 10.697 2.738-41.782
BMI (kg/m?)
<25 1
25-29.99 -0.047 0.352 0.018 0.894 0.954 0.479-1.901
>30 1.622 0.702 5.347 0.021 5.064 1.280-20.028
Neck circumference (cm) 0.325 0.074 18.982 <0.001 1.383 1.195-1.601
Male (n=887)"
Neck circumference (cm) 0.101 0.038 7.155 0.007 1.107 1.027-1.192
Waist circumference (cm) 0.081 0.013 41.380 <0.001 1.084 1.058-1.111

B; regression coefficient, S.E.; standard error, OR; odds ratio, CI; confidence interval, BMI; body mass index, HTN; hypertension, DM; diabetes

mellitus, CVD; cardiovascular disease.

*Adjusted for age, BMI, HTN, DM, CVD, stroke, neck circumference, waist circumference; bAdjusted for BMI, HTN, neck circumference, waist

circumference.
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Table 5. Univariate analysis of sleep apnea for age

Age <50 Age >50
OR 95% CI p-value OR 95% CI p-value

Gender

Female 1 1

Male 21.656 13.397-35.008 <0.001 3.896 3.203-4.739 <0.001
BMI (kg/m?)

<25 1 1

25-29.99 5.393 4.241-6.859 <0.001 2.358 1.920-2.896 <0.001

>30 14.839 10.155-21.685 <0.001 7.181 4.335-11.894 <0.001
Neck circumference (cm) 1.513 1.414-1.618 <0.001 1.316 1.250-1.386 <0.001
Waist circumference (cm) 1.129 1.105-1.153 <0.001 1.106 1.082-1.131 <0.001
Alcohol

No 1 1

Yes 1.721 1.420-2.086 <0.001 1.458 1.198-1.775 <0.001
Smoking

No 1 1

Yes 2.065 1.697-2.513 <0.001 1.341 1.037-1.736 0.025
ESS

<11 1 1

>11 0.958 0.774-1.185 0.691 1.585 1.224-2.053 <0.001
HTN

No 1 1

Yes 2.560 1.814-3.613 <0.001 1.458 1.182-1.800 <0.001
DM

No 1 1

Yes 1.179 0.655-2.120 0.583 1.583 1.169-2.144 0.003
CVD

No 1 1

Yes 0.966 0.423-2.205 0.935 1.739 1.242-2.437 0.001
Stroke

No 1 1

Yes 2.428 0.700-8.416 0.162 1.758 1.111-2.782 0.016

OR; odds ratio, CI; confidence interval, BMI; body mass index, ESS; Epworth sleepiness scale, HTN; hypertension, DM; diabetes mellitus, CVD;

cardiovascular disease.
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Table 6. Multivariate logistic regression of sleep apnea for age

OR 95% CI p-value
Age <50
N=1,851"
Gender
Female 1
Male 19.597 10.455-36.732 <0.001
BMI (kg/m?)
<25 1
25-29.99 3.726 2.885-4.812 <0.001
>30 11.638 7.578-17.874 <0.001
Alcohol
No 1
Yes 1.399 1.067-1.834 0.015
Smoking
No 1
Yes 1.363 1.063-1.749 0.015
HTN
No 1
Yes 1.877 1.226-2.875 0.004
N=682 patients with neck and waist circumference”
Gender
Female 1
Male 15.048 4.688-48.302 <0.001
Neck circumference (cm) 1.159 1.041-1.290 0.007
Waist circumference (cm) 1.082 1.048-1.118 <0.001
Age >50
N=2,182°
Gender
Female 1
Male 3.877 3.106-4.839 <0.001
BMI (kg/m?)
<25 1
25-29.99 2.066 1.664-2.564 <0.001
>30 7.064 4.136-12.067 <0.001
HTN
No 1
Yes 1.507 1.189-1.910 0.001
CVD
No 1
Yes 1.461 1.011-2.111 0.043
N=715 patients with neck and waist circumference’
Gender
Female 1
Male 1.848 1.085-3.146 0.024
Neck circumference (cm) 1.140 1.043-1.247 0.004
Waist circumference (cm) 1.061 1.031-1.092 <0.001

OR; odds ratio, CI; confidence interval, BMI; body mass index, HTN; hypertension, CVD; cardiovascular disease, DM; diabetes mellitus.
*Adjusted for gender, BMI, alcohol, smoking, HTN; bAdjusted for gender, BMI, alcohol, smoking, HTN, neck circumference, waist circumference;
‘Adjusted for gender, BMI, alcohol, smoking, HTN, DM, CVD, stroke; dAdjusted for gender, BMI, alcohol, smoking, HTN, DM, CVD, stroke, neck
circumference, waist circumference.
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