32

Sleep Medicine and Psychophysiology

M - HAUME| 24(1): 32-37, 2017

& X0

https://doi.org/10.14401/KASMED.2017.24.1.32

Ly +HFSE S22 SAL| XMA|ZEt

-

AmE| B

O b L

Correlational Analysis of Supine Position Time and Sleep-related Variables
in Obstructive Sleep Apnea Syndrome
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m ABSTRACT

Objectives: A supine sleep position increases sleep apneas compared to non-supine positions in obstructive sleep apnea
syndrome (OSAS). However, supine position time (SPT) is not highly associated with apnea-hypopnea index (AHI) in OSAS.
We evaluated the correlation among sleep-related variables and SPT in OSAS.

Methods: A total of 365 men with OSAS were enrolled in this study. We analyzed how SPT was correlated with demographic
data, sleep structure-related variables, OSAS-related variables and heart rate variability (HRV). Multiple linear regression anal-
ysis was conducted to investigate the factors that affected SPT.

Results: SPT had the most significant correlation with total sleep time (TST ; r = 0.443, p < 0.001), followed by sleep efficiency
(SE; r=0.300, p < 0.001). Snoring time (r = 0.238, p < 0.001), time at < 90% SpO2 (r = 0.188, p < 0.001), apnea-hypopnea
index (AHI ; r = 0.180, p = 0.001) and oxygen desaturation index (ODI ; r = 0.149, p = 0.004) were significantly correlated with
SPT. Multiple regression analysis revealed that TST (t = 7.781, p < 0.001), snoring time (t = 3.794, p < 0.001), AHI (t = 3.768, p <
0.001) and NN50 count (t = 1.993, p = 0.047) were associated with SPT.

Conclusion: SPT was more highly associated with sleep structure-related parameters than OSAS-related variables. SPT was
correlated with TST, SE, AHI, snoring time and NN50 count. This suggests that SPT is likely to be determined by sleep struc-
ture, HRV and the severity of OSAS. Sleep Medicine and Psychophysiology 2017 ; 24(1) : 32-37
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7 245 AHI®F RDIE= OSASS| LLE =30 A] vlof
ofgloll vl etelollAl =LA 5715k tHOksenberg A &
1997). OSAS 5 B2 e FE o AHIZ}50% ©]
d Aaste B8-S A9 o F38 S5 (positional
obstructive sleep apnea, ©|3} POSA) 2.2 Zo|sl=d|, H]
Gt =HAl AHIZE 5018H= 74743} E+= POSAY] -++=
A aorE Agqis & 4 UrH(Oksenberg A 5
2006 ; Mador 5 2005).

o}2}¢] 2FA] AlZH(supine position time, ©|3} SPT)o] AHI
o} OSASY] S5kl 3= & 7Fsidol Sl Aoz ¥
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A+ & Embla N70007} Embletta A10 (Somnologica &

Embla, Medcare-Flaga Co., Ice-land)& ©|&3}9ith. 315
v Fot sk Rk A3 Aol whah M= (electrodes) 2}
A7) (sensors) & AR ONAl F2FekaL SHATHIHARE Al
gYstsich(Iber C 5 2007). HTHAHARS Al¥she= &¢t
W}, b=, A=, AR, A9, AHE, S5
7] B, 8 9 5ReE, 1P @5 A xse 5 54
skqlch. SPTRY] WS ¥
Uehd Mess 717
2 o33} Aot R BHMS(sleep structure asso-
ciated variables)= A 7Htotal sleep time, ©]3} TST),
$HA L (sleep efficiency, ©|5} SE), HAE7](sleep la-
tency, ©|8} SL), ZHd EA]4>(arousal total index, ©]3} ATI)
o= A5l A o] & AR (measurement of heart
rate variability) 2.2 NN 7+2A 2] & H X standard devia-
tion of the NN intervals, ©|3} SDNN), 1<% NNw#Ho| <]
Al Hat4ke FE 7 (root mean square of the differences
of successive NN intervals, ©|3} RMSSD), AFut4=9} 113
3}4=9] H|(Low frequency/High frequency ratio, ©]3} LF/
HF ratio), NN50 count & #4331t} OSAS HHHS
(OSAS associated variables) 2+ AHI, Supine AHI, Ata~
23252 4>(oxygen desaturation index, ©]8} ODI), Snor-
ing time, Time under 90% of SpO, 5= &A415}At}.
sHTgU7| 20 BEL American Academy of Sleep
Medicine (AASM) Manual& 712 418431 (Silber &
2007), TST (min), SL (min), SE (%), 1A (S1) (min),
2Gt A= (S2) (min), Aot (slowwave sleep) (min), %
S (REM sleep) (min), Z1/d (wake) (min), 2 ©AE =
E2(S1, S2, SWS, REM, wake) (%), AHI, #+3&A|4
(apnea index, ©]3} Al), A& &A4>(hypopnea index, ©|5}
HI), ODI, &-&©°] A|Zk(snoring time) (min), tF2] =212 (leg
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& AR, OSAS #THHES E AEHo = (heart rate
variability, ©]3F HRV) 7] =4S aelalr| ) t<=
AR S Akt SPTE| gho] ojw W4o] 93k
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AA] gA=Ee] Bt Yol 413 £ 11L7A193L, B+
SPT+= 276.4 + 92.3 minutes, B+ AHI= 33.9 + 22.80]%1
tH(Table 1).

AA e ok )
SPT}e] AAAAE HAatela 1 Ais zhzte]
QI & Table 201 7]&3t3ich X ww2] o
oAl SPT-2 TST¥} ¢fl/d=]i= vt o] k4 A
HAI(r = 0443, p < 0.001), SEQHE F2J3t A2
B = 0.300, p < 0.001). ZZo] A7+ SPTH 25}
A ko] ATIAE B IL(r = 0.238, p < 0.001) AHI (r =
0.180, p=0.001), ODI(r = 0.149, p=0.004)2} At L3}
90% B9k A ZH(r = 0.188, p < 0.001) GA] OSA FHA}tol| Al
SPT¥} -]t AHHAIE ot A7-FASH tlojg+=
SPTH} 93k AAE HolA| ¢etow, HRV ZFollA
= NN50 count¥to] SPT AHkakA| 7} Q) gich.
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Table 1. Baseline characteristics of the study population (mean
+ SD)

Variable Mean + SD
Age (years) 413+ 11.7
SPT (min) 276.4 £ 923
AHI 33.9 + 2238
TST (min) 373.5 + 56.5
Sleep efficiency (%) 89.1 = 104
ODI 30.9 + 23.0
Time under 90% of SpO, (%) 93+ 157
Snoring time (min) 93.5 + 68.3
LF/HF ratio 28 £ 25

AHI © Apnea-hypopnea index, HF : High frequency, LF : Low
frequency, ODI : Oxygen desaturation index, SPT : Supine posi-
fion time, TST : Total sleep time

St o5 Fall SPTe W& TST (r = 7.781, p < 0.001),
FZo] A7He = 3.794, p < 0.001), AHI (¢ = 3.768, p <
0.001), NN50 count (¢ = 1.993, p = 0.047)°] &J3}| 25.3% %
=AY "HE & 5 AATHSPT = -7.022 + 0.607*TST +
0.242*snoring time + 0.707*AHI + 0.002*NN50 count).
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11.1% ZojA = FAS Atk (Leppanen 5 2016). 34,
T A7 AHION Pl A= F3Fe Tetstr] fls F e
ST AARE vl A-tollA= F A AAF Al Al
SPT7} 8 27 WebtaL, o] 7o) AHIS| S71et Fofu) et 4
e Helom, ool EAls AlfS o AHIS ¢l&<]
A2 = SPT7F 993 A& e tH(Yalciner 5 2016).
A Bl d9-E0] S S5HH SPT7F AHISH S
g A ® o] Jlrkal Brkek 4= Qlok ey iRl
¢Atoll A, OSASOA 9] =1 AAI7F T T80 7] 2=
FFoll el A5k Jlejeke SPTof tial] the aclEol
ofd FF= FeAlol el oA A it Qv &
Aol Az 2B oF2 OSAS kol Al SPTF 4=Hth
HAAS S o] A= 7] AHEA S ATgsEAAL o
32 SPTEF TST £ OSAS e wH49] A&
gelgt Al 2o = SPTLF NN50 count®] AA#HA| 7} #H2 g
2tk NN50 county= 1% NN 7H4 0] 50ms ®.ot & 3¢

o] 4ol Hw 7t A7 A (parasympathetic nervous system

Table 2. Pearson’s correlation coefficient between supine position time and other variables

T

Age BMI SBP DBP MED TST SE SL
SPT (min) r —0.055 —0.061 —-0.017 —0.067 —0.065 < 0.443 0.300 —-0.125
p* 0.293 0.246 0.744 0.200 0.217 < 0.001 < 0.001 0.017
ATl SDNN RMSSD NN50 count AHI oDl ST 90SpO,
SPT (min) r 0.140 0.010 0.148 0.137 0.180 0.149 0.238 0.151
p* 0.007 0.842 0.023 0.036 0.001 0.004 < 0.001 0.004

* : By ANOVA ; Statistical significance (p < 0.05), T : Medication : Hypertensive medication. AHI : Apnea-hypopnea index, ATl :
Arousal total index, BMI : Body mass index, DBP : Diastolic blood pressure, MED : Medication, ODI : Oxygen desaturation index,
RMSSD : Square root of the mean squared differences of successive NN intervals, SBP : Systolic blood pressure, SDNN : Standard
deviation of NN interval, SE : Sleep efficiency, SL : Sleep latency, SPT : Supine position fime, ST : Snoring time, TST : Total sleep time,

90Sp0O, : Time under 90 % of SpO,

sueEET ololgl Al



Table 3. Multiple linear regression analyses predicting supine position time

Model summary (dependent variable : supine position time)

Model R R? Adjusted R? Standard error of the estimate
1 0.443 0.196 0.194 82.825
2 0.466 0.217 0.213 81.823
3 0.495 0.245 0.239 80.485
4 0.503 0.253 0.245 80.155
Coefficients (dependent variable : supine position time)
Model Unstandardized coefficients S;%l?g%ﬁ? ; o
B Standard error beta
1 (constant) 6.830 29.004 0.235 0.814
TST 0.721 0.077 0.443 9.393 < 0.001
2 (constant) 7.652 28.654 0.267 0.790
TST 0.668 0.078 0.410 8.601 < 0.001
Snoring time 0.203 0.064 0.150 3.150 0.002
3 (constant) —6.642 28.461 —0.233 0.816
TST 0.636 0.077 0.391 8.270 < 0.001
Snoring fime 0.237 0.064 0.176 3.707 < 0.001
AHI 0.680 0.188 0.168 3.620 < 0.001
4 (constant) —7.022 28.345 —0.248 0.804
TST 0.607 0.078 0.373 7.781 < 0.001
Snoring fime 0.242 0.064 0.179 3.794 < 0.001
AHI 0.707 0.188 0.175 3.768 < 0.001
NN50 count 0.002 0.001 0.093 1.993 0.047
Model 1 : predictors : (constant), TST, Model 2 : predictors : (constant), TST, snoring time, Model 3 : predictors : (constant), TST, Snor-
ing time, AHI, Model 4 : predictors : (constant), TST, Snoring time, AHI, NN50 count. AHI : apnea-hypopnea index, TST : total sleep
fime
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sitional OSAL] 79- OSAL] FF=of wel HAdu]&o] of
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