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The Prevalence and Characteristics of Positional Obstructive Sleep Apnea

Cheon—Sik Kim, Yong—Seok Lee, Cheon—-Ung Cho, Sang—Ho Pae, and Sang—Ahm Lee
Departments of Neurology, Asan Medical Center, University of Ulsan College, Seoul 138-736, Korea

Patients with obstructive sleep apnea (OSA) often have more aggravated symptoms in the supine position,
We tried to investigate the clinical characteristics and the predictive factors for positional OSA.,
Polysomnographic data were reviewed for OSA patients (apnea hypopnea index, AHI>5) from April, 2008
to April, 2011 at the Asan Medical Center. Clinical data, comorbid medical condition data and question-
naires (SF—36, MFI—20, ESS, BDI, STAI) were assessed. All patients were classified into two groups: posi-
tional patients (PP) group and non—positional patients (NPP) group. PP was defined as a patient who had
the AHI in the supine position was at least twice as high as that in the lateral position, The body position
of patients was confirmed by sleep position sensor and video monitor, All patients had at least 30 minutes
of positional and 30 minutes of non—positional sleep. We compared clinical, medical, polysomnographic
data, and questionnaire results between two (PP and NPP) groups and investigated predictive factors for the
PP group using binary logistic regression analysis.

In total, 371 patients were investigated. 265 (71.4%) was categorized as PP group and 106 (28.5%) as
NPP group. The mean age (mean=®SD) was higher in the PP group (52.4%9.8) than in the NPP group
(49.5%11.9) (p<0.05). Comparison of sleep parameters between the PP and the NPP group showed that
the PP group had significantly lower BMI (PP: 26,1+3.2 kg/m* NPP: 27.8+4 3kg/m’, p{0.001), neck cir-
cumference (PP: 39.7%2.8 cm; NPP: 41.5+3.7 cm, p<0.001) and hypertension rate (PP: n=89/205 (33.5%);
NPP: n=48/106 (45.2%), p=0.0240). In the PP group, the percentage of deep sleep (PP: 8.7£8.1%; NPP:
5.6£7.0%, P=0.001) and rapid eye movement (REM) (PP: 17.5£06.1%; NPP: 14,0%6.9%, p<0.001) were
significantly higher whereas the percentage of light sleep (stage N1) was significantly lower than the NPP
group (PP: 30,4112, 3; NPP: 44,5+20.8%, p<0.001), During the sleep, the AHI in the supine position (PP:
48.6119.5; NPP: 60,5£22.6, p€0.001) and in the non—supine position (PP: 9.4+£8.9; NPP: 48 4248,
p=¢0.001) were significantly lower and the minimal arterial oxygen saturation in non—REM sleep was sig-
nificantly higher in the PP group (PP: 80.3%£7.6; NPP: 75.1£9.9, p={0.001). There were no significant
differences in all questionnaires including quality of life. The results of the binary logistic regression analysis
showed that age, the amount of REM sleep(%) and AHI were significant predictive factors for positional
OSA.,

The significant predictive factors for positional OSA were older age, higher percentage of REM and lower
AHI. The questionnaire results were not significantly different between the two groups.
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Table 1, Characteristics of positional and non—positional
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Variables PP (n=269) NPP (n=100) p value
Mean+SD Mean=SD
Age (years) 52.4%£9.8 495+11.9 0.027
Sex (male/female) 265 (237/28) 106 (95/11)
Height (cm) 168.7%£7.0 170.4£6.1 0.036
Weight (kg) 74.4%10.4 81.4+15.4 (0.001
BMI (kg/m’) 26,1£3.2 27.8+4.3 (0.001
Neck circumference (cm) 39.7%£2.8 41,5%3.7 €0.001
mean®SD: mean standard deviation, PP: positional patients, NPP: non—positional patients, BMI: body mass index
Table 2. Comparison of comobidity data of positional and non—positional patients
Conditions PP (n=265) NPP n=106) p value
Hypertension (%) 89 (33.5) 48 (45.2) 0.024
Heart disease (%) 13 (4.9) 6 (5.6) 0.472
Diabetes (%) 25(9.4) 10 (9.4) 0.586

mean®SD: mean standard deviation, PP: positional patients, NPP: non—positional patients
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Table 3. Comparison of sleep structures and parameters of two groups

Variables PP (n=269) NPP (n=106) p value
Mean=+SD Mean=SD
Stage N1 (%) 30.4+12.3 44,5%+20.8 0.001
Stage N2 (%) 43,1£10.0 35.2+14.1 {0.001
Stage N3 (%) 8.7+8.1 5.6%7.0 0.001
Stage R (%) 17.5%6.1 14.016.9 {0.001
TST 356.2450.0 348.0+58.9 0.176
Sleep efficiency (%) 89.2%10.0 87.4%+10.8 0.148
AHI 30.5t13.6 54,6222 0.001
Supine AHI 48.6£19.5 60.5£22.6 0.001
Non—supine AHI 9.4+89 48.41t24.8 {0,001
minREMSaO2 (%) 79.4%9.2 78.9%8.7 0.687
minNREMSaO2 (%) 80.3£7.6 75.1£9.9 €0.001
Supine time 199.1+79.4 189.5+84.1 0.314
Non—supine time 155.8+75.1 156.7£75.4 0.915
ODI 27.0£12.7 48,2£233 €0.001
Total arousal 33.6+11.2 50.0£21.6 P0.001
AHI arousal 22.1+11.8 4211247 P<0.001
RERA 7.21+5.0 5.2%+7.0 P=0.005

mean®SD: mean standard deviation, PP: positional patients, NPP: non—positional patients, TST: total sleep time, AHI: apnea hypopnea index,

minREMSaO, (%): minimum rapid eye movement desaturation, minNREMSaO, (%): minimum non—rapid eye movement desaturation %, ODI:

oxygen desaturation index, RERA: respiratory effort related arousal

Table 4. Comparison of categorized severity of obstructive sleep apnea between two groups

Variables PP (number) NPP (number) Positional Prevalence (%)
Mild 30 5 30/35 (85.7)
Moderate 106 10 106/116 (91.4)
Severe 129 91 129/220 (58.61)
Total 265 106 205/371 (71.4)

See Table 2,
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Table 5. Comparison of guestionnaire of between two groups

Variables PP (n=210) NPP (n=84) p value
Mean+SD Mean+SD

ESS 10.3£5.1 10.5£5.1 0.714

MFI-20 16,3223 225%£29.1 0.084

BDI 68.8+£27.8 63.8131.1 0.182

STAI 38.849.2 38.7£10.9 0.913

Physical 68.2+20.5 67.3%£19.5 0.758

SF—36 Mental 09.9%19.0 09.4%19.6 0.854

Total 71.9%19.0 71.5%19.2 0.872

mean+SD: mean standard deviation, PP: positional patients, NPP: non—positional patients, ESS: epworth sleepiness scale, MFI—20: multidi-

mensional fatigue inventory—20, BDI: beck depression inventory, STAIL state trait anxiety inventory, SF—36: medical outcome 306 item

Table 6. Binary logistic regression analysis

. 95% Cl
Risk factor B Exp (B) . . p value
Minmum Maximun
Age 0.047 1.048 1.013 1.084 0.006
REM (%) 0.091 1.096 1.029 1.167 0.004
AHI —0.077 0.926 0.904 0.948 0.001
95% CI: 95% confidence interval, AHI: apnea hypopnea index, REM (%): rapid eye movement %
frelshA] gstth(Table 5). i,
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