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Factors Associated with Obstructive Sleep Apnea Risk in Patients with Metabolic Syndrome
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Purpose: This study was conducted to identify the factors associated with obstructive sleep apnea (OSA) risk in patients with meta-
bolic syndrome (MS). Methods: Patients with MS between 30 and 74 years of age were recruited in an outpatient clinic of a cardio-
vascular center in Seoul, South Korea. MS and the risk of OSA were evaluated by Berlin questionnaire survey, the medical records of
the participants were reviewed and a comprehensive lifestyle survey was performed. SPSS WIN 21.0 was used for statistical analysis.
Results: BMI (OR: 1.31, Cl: 1.14-1.51, p <.001) and lifestyle score (OR: 0.96, Cl: 0.93-0.99, p = .028) were associated with the risk of OSA.
Physical activity, weight control and diet were specifically associated with the risk of OSA after controlling for age, gender and BMI.
Conclusion: This study demonstrated that lifestyle was an important factor associated with OSA risk in patients with MS.
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Table 1. Comparison of General Characteristics Between Low Risk and High Risk Groups of Obstructive Sleep Apnea with Metabolic Syndrome  (N=152)

Metabolic syndrome

Characteristics Categories Mean=SD or n (%) tory’ p
Total (n=152) Sleep apnea Low risk (n=79)  Highrisk (n=73)

Age (year) <65 103 (M:65, F:38) 49 (62.0) 54 (74.0) 248 115
>65 49 (M:18, F:31) 30(38.0) 19(26.0)
Total mean 576441055 593541025 55.78+10.62 211 36

Gender Male 83 (54.6) 42 (53.2) 41 (56.2) 0.14 746
Female 69 (45.4) 3 7 (46.8) 32(438)

Occupation Yes 95 (62.5) 43 (54.2) 52(71.2) 457 044
No 57 (37.5) 36 (45.6) 21(288)

Education < Middle school 31(204) 8(22.8) 13(17.8) 207 355
High school 49(32.2) 8(354) 21(2838)
> University 72 (474) 33(41.8) 39(534)

Economic status High 20(132) 0(12.7) 10(13.7) 7.32 026
Middle 107 (70.4) 62 (78.5) 45 (61.6)
Low 25(164) 7(89) 18(24.7)

Marital status Married 138(90.8) 70 (88.6) 68 (93.3) 094 333
Others 14(9.2) 9 (114) 5(6.8)

Smoking Smoking 33(21.7) 0(127) 23(31.5) 793 005
Nonsmoking 119(78.3) 69 (87.3) 50 (68.5)

Drinking (A week) No 82(53.9) 48 (60.8) 34 (46.6) 323 157
< three times 38(25.0) 6(20.2) 22(30.1)
> three times 32(21.0) 5(19.0) 17 (23.3)

WC (cm) < 90(M);85(F) 47(15.7) 37 (429) 10(12.2) 9.7 002
>90(M);85(F) 105(72.3) 42(57.1) 63(87.8)
Total mean 91.85+954 88.23+7.89 95.77+9.68 -5.27 <001

BMI (kg/m?) <25 54 (35.5) 40 (50.6) 14(19.2) 1639 <001
>25 98 (64.5) 39 (494) 59(80.8)
Total mean 2645+357 24914259 28114374 -6.09 <.001

WC=Waist Circumference; BMI=Body mass index; HT = Hyprtension.

Table 2. Comparison of Clinical Characteristics Between Low Risk and High Risk Groups of Obstructive Sleep Apnea with Metabolic Syndrome  (N=152)

Metabolic syndrome

Characteristics Mean = 5SD or n(%) tory’ p
Total (n=152) Sleep apnea Low risk (n=79)  Highrisk (n=73)
FBS (mg/dL) <100 43(283) 20(253) 23(315) 0.72 397
>100 109(71.7) 9(74.7) 0 (68.5)
Total Cholesterol (mg/dL) <200 103 (67.8) 2659 1(69.9) 028 594
>200 49(32.2) 7(34.1) 22(30.1)
HDL (mg/dL) <40 48(31.8) 0(25.3) 8(389) 320 074
>40 103 (68.2) 59(74.7) 4(61.1)
Triglyceride (mg/dL) <150 80 (53.0) 0(633) 30(41.7) 7.07 .008
>150 71 (47.0) 9(36.7) 42(583)
BP Control Yes 71 (46.7) 1(51.9) 30(41.1) 178 182
No 81(533) 38(48.1) 43(589)
hs-CRP (mg/L)* 1.12+093 1.15+097 1.09+0.89 0.28 782
C-IMT (mim)* 0.78+0.28 0.79+0.32 078 £0.24 047 643
PWV (cm/s)* 1568.09+333.20 153930+ 35745 1595.86+£312.06 -0.63 534
Lifestyle Score 93.79+15.94 99.57+15.07 87.53 £14.50 501 <.001
PSQl <5 72 (474) 45(57.0) 27(37.0) 6.07 015
>5 80(52.6) 34(43.0) 46 (63.0)
Total Mean 555+3.03 4704232 648+343 -3.72 <.001
Framingham Risk score (%) <10 39(25.7) 23(29.1) 16(21.9) 1.04 595
10-20 57(37.5) 28(354) 29(397)
>20 26 (36.8) 28(354) 28(384)
Total Mean 1991+14.00 1856+ 13.64 2138 £14.33 -1.25 215

*Missing cases are excepted.
FBS = Fasting blood sugar; HDL = high density lipoprotein cholesterol; BP = Blood Pressure; hs-CRP = high sensitivity C-reactive protein; C-IMT = Carotid Intima
Media Thickness; PWV = Pulse Wave Velocity; PSQl= Pittsburgh Sleep Quality Index.
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Table 3. Associated factors of Obstructive Sleep Apnea in Metabolic Syndrome (N=152)
Univariate Multivariate
Characteristics
OR 95% Cl p OR 95% Cl p

Sex Female 0.89 047-1.68 J11 2.00 0.69-5.81 201
Male 1.00 1.00

Occupation No 048 0.25-0.95 034 0.57 021-154 264
Yes 1.00 1.00

Economic status Low 337 1.31-8.63 011 232 0.53-10.20 265
middle 044 0.22-0.90 025 0.63 0.20-1.95 423
High 1.00 1.00

Smoking Yes 317 1.39-7.26 006 1.63 052-5.11 405
No 1.00 1.00

Triglyceride (mg/dL) >150 241 1.25-4.65 008 1.68 0.72-3.90 229
<150 1.00 1.00

BP control No 1.55 0.81-2.94 183 093 0.38-2.28 877
Yes 1.00 1.00

Age(year) 097 0.94-1.00 038 1.00 0.96-1.04 868

BM\(kg/mz) 1.39 1.22-158 <.001 1.31 1.14-1.51 <.001

Lifestyle score 095 0.92-097 <.001 0.96 0.93-0.99 028

OR=0dds Ratio; Cl=Confidence Interval; BP = Blood Pressure; BMI =

body mass index.

Table 4. Comparison of Lifestyle Factors between Low Risk and High Risk Groups of Obstructive Sleep Apnea with Metabolic Syndrome ~ (N=152)

Sleep apnea screening in metabolic syndrome

i i
Lifestyle factors Low risk (n=79) High risk (n=73) ad Fo
Physical activity and weight control (8 items) 19.61+5.88 15.86+5.55 403 (<.001) 5.50 (.020)

Regular exercise 275+1.10 211+1.02 3.70 (<.001) 4.53(.035)

Aerobic exercise 2.78+1.10 221+1.00 3.40(.001) 3.23(.075)

Appropriate intensity 266+1.09 204+101 364 (<.001) 547(021)

Muscle-strengthening 203+0.96 167+094 2.29(023) 156 (.213)

Enhances flexibility 230+1.07 196+0.86 2.19(.030) 1.00 (.320)

Daily life exercise 247+1.00 1.99+0.83 326(<.001) 4.27(.041)

Make BMI to reach a normal level 2484090 2.08+083 2.84(.005) 2.90(.091)

Carry out ways to control weight 2144084 1.81+0.78 2.51(.013) 231(131)
Diet habit (16 items) 44924736 3944 +7.79 436 (<.001) 4.87 (.029)

Regular diet 3194097 260+1.12 346 (<.001) 533(022)

Don't overeat 2.77+099 2384091 2.52(013) 049 (486)

Various kinds of food 322+0.78 296+092 1.86 (065) 1.54(216)

Fresh fruits and vegetables 3.10+087 2684090 2.90 (.004) 1.16 (.283)

Reduce ingesting fried foods 2894092 256+0.88 2.22(028) 0.83 (364)

Try to eat those with less fat 2.78+084 2494096 2.00 (.048) 044 (.208)

Avoid trans fat 3244085 275+0.89 344 (<.001) 7.67 (.005)

Low-fat milk, beans, fish 246+1.14 222+100 1.19(238) 0.02 (902)

Brown rice, mixed grins 3.19+1.09 278+1.10 2.31(022) 2.00 (.160)

Avoid instant food 3.18+0.86 2594090 4.13(<.001) 7.13(.008)

Avoid salt food 2514092 238+094 0.82(416) 0.01(914)

Reduce eating between meals 266+093 2.53+0.90 0.83 (406) 0.03 (.858)

Reduce caffeine 242+101 2.14+098 1.74 (084) 1.52(219)

Check the substances 22224100 1.84+096 2.39(018) 271(102)

Choose one with lower calories 239+104 225+266 045 (652) 0.11(744)

Reduce eating-out 2634091 2364092 1.87 (.064) 0.85(.359)
Alcohol and Smoking (3 items) 10.08+2.45 885+3.14 267 (.009) 1.51(221)
Stress management (3 items) 803+1.90 8.04+2.14 -0.05 (.962) 0.16 (.690)
Sleep and rest (2 items) 6.09+144 49+170 435(<.001) 1759 (<.001)

Enough sleep and rest 3.08+0.78 2424088 481 (<.001) 20.13(<.001)

Rest after excessive activity 301+£0.74 255090 349 (<.001) 12.72 (< .001)

Drug and general health management (4 items) 1097 +237 10.26+2.53 1.80 (074) 067 (414)

"Measured by ANCOVA with BMI, Age, Gender as Covariate.
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