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Tab. 1 Baseline information and polysomnography

findings in patients with OSA

Mild and Moderate Severe P
Index t
0SA (n=494) O0SA(n=1725) value
Age( years) 40.81 +10. 64 42,95 +9.64 -3.581 <0.001
BMI( kg/m?) 24.56 +2.94 27.89 +8.42 -8.446 <0.001
AHI( events/h) 15.39+7.35 60.02 +£18.24  -59.207 <0.001
AHI-REM 21.21 £13.57 55.88 +17.42  -38.978 <0.001
AHI-NREM 13.96 +7.95 60.67 +19.75  -57.221 <0.001
NBPF( events/h) 11.78 £16.22 41.59 £32.56  -21.108 <0.001
ODI( events/h) 14.65 +7.81 59.80+18.67 -58.075 <0.001
REM-ODI 20.15 +13.88 56.94 +18.40 -39.748 <0.001
NREM-ODI 13.31 +8.28 60.23 £19.99  -56.492 <0.001
LSp0,( %) 85.75 £5.00 71.51+10.33  32.031 <0.001
REM-LSpO,( %) 87.21 £5.26 72.44 +11.05  31.192  <0.001
NREM-LSpO,( %) 87.29 +4.24 75.82 +8.61 30.786  <0.001
SBP( mmHg) 111.84 £15.34  120.67 +18.77 -9.010  <0.05
REM-SBP 113.50 £16.20  125.94 +21.28 -11.576 <0.001
NREM-SBP 111.38 £15.24  119.44 +18.57 -8.2838 <0.001
DBP( mmHg) 75.77 £11.40 81.03£12.15 -7.608 <0.001
REM-DBP 75.97 +11.59 82.58 £12.57  -9.294 <0.001
NREM-DBP 75.31 +11.43 80.39£12.24  -7.297 <0.001
MHT( s) 22.69 +3.67 22.00 +4.86 2.843 <0.05
REM-MHT 21.33 +6.68 17.39 £10.99 7.777  <0.001
NREM-MHT 22.66 +4.05 22.00 £5.25 2.486 <0.05
MAT( s) 21.60 +5.37 27.53+6.87  -16.863 <0.001
REM-MAT 21.03 £7.70 33.41 £11.19  -22.898 <0.001
NREM-MAT 21.03 £5.55 26.25 +6.51 -15.018 <0.001
2.2 REM NREM
REM.NREM
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2 REM NREM pO,AHI.MHT (B=-0.336 P<0.001;3
Tab. 2 Comparison of obstructive respiratory events and = —0.347 P =0.002: ﬂ = ~0.059 P=0.03 1)
blood during REM and NREM sl
007 pressre camine T =R Teep ODI (B=0.478 P <0.001) . NREM
Index REM NREM t P value
AHI( events/h) 41.83+23.34  41.74%27.99  0.084  0.933 SBP.DBP  LSp0, (p=-0.203
SBP( mmHg) 120.90£20.31  116.18£17.74  6.115 <0.001 P <0.001;8=-0.137 P=0.002) . 4.
DBP( mmHg) 79.90+12.60  78.33+12.17  3.126  0.002
MAT( 5) 28.39£11.64  24.13£6.65  11.105 <0.001 3
MHT( s) 18.98+9.67  22.27+4.81 -10.614 <0.001
LSp0,( %) 78.43£11.68  80.47£9.11 -4.809 <0.001 € )
ODI( events/h) 4.03£24.61  41.22£28.22  0.761  0.447 10 0SA 50%
30%
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Tab. 3 Correlation between obstructive respiratory events and blood pressure during REM and NREM sleep
REM NREM
Tndex SBP DBP SBP DBP
r P value r P value r P value r P value
AHI( events/h) 0.335 <0.001 0.286 <0.001 0.266 <0.001 0.245 <0.001
MAT( s) 0.286 <0.001 0.260 <0.001 0.097 0.001 0.094 0.001
MHT( s) -0.110 <0.001 -0.138 <0.001 -0.061 0.034 -0.007 0.794
LSp0,( %) -0.426 <0.001 ~0.349 <0.001 -0.286 <0.001 -0.242 <0.001
ODI( events/h) 0.367 <0.001 0.321 <0.001 0.274 <0.001 0.253 <0.001

4 REM NREM

Tab. 4 Multiple Linear Regression between obstructive respiratory events and blood pressure during REM and NREM sleep

Dependent Independent Unnormalized Normalized

Groups 95% CI t P value
variable variable coefficient coefficient

REM SBP LSpO, -0.637 -0.804 - -0.407 -0.366 —-7.480 <0.001

AHI -0.182 -0.363 - -0.001 -0.209 -1.975 0.049

0ODI 0.261 -0.078 - —0.445 0.317 2.79% 0.005

DBP LSpO, -0.377 -0.333 - -0.119 -0.336 -6.524 <0.001

AHI -0.187 -0.303 - -0.071 -0.347 -3.172 0.002

0ODI 0.245 0.127 -0.362 0.478 4.087 <0.001

MHT -0.077 -0.148 - -0.007 -0.059 -2.160 0.031

NREM SBP LSpO, -0.395 -0.563 - -0.228 -0.203 -4.625 <0.001

DBP LSpO, -0.183 -0.299 - -0.066 -0.137 -3.083 0.002
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Analysis of nocturnal blood pressure changes and influencing factors

in patients with obstructive sleep apnea during different sleep periods
Shu Maosha' > Zhang Xiaoqing'
('West China School of Public Health and West China Fourth Hospital Sichuan University Chengdu 610041;
*Dept of Otorhinolaryngology West China Fourth Hospital Chengdu 610041)

Abstract Objective To monitor changes in blood pressure during rapid eye movement ( REM) and non-REM
( NREM) sleep in patients with obstructive sleep apnea ( OSA) and to analyze the effect of obstructive respiratory
events on blood pressure during different sleep stages. Methods A cross-sectional trial was adopted on 1 219 pa-—
tients diagnosed with OSA. The obstructive respiratory events and blood pressure of patients during REM and
NREM sleep were monitored. Additionally the symptoms of blood pressure fluctuations in OSA patients during dif-
ferent sleep periods and the effects of obstructive respiratory events on blood pressure fluctuations were analyzed.
Results SBP and DBP during REM and NREM sleep both tended to rise as OSA worsened. The differences in
SBP DBP mean apnea time ( MAT) mean hypoventilation time ( MHT) lowest oxygen saturation ( LSpO,)
and oxygen desaturation index ( ODI) in different sleep periods were statistically significant ( P <0. 05) . Multiple
linear regression analysis revealed that SBP during REM sleep was negatively correlated with LSpO, and the apnea—
hypopnea index ( AHI) ( P <0.05) but positively correlated with ODI( P <0. 05) . DBP during REM sleep was
negatively correlated with LSpO, AHI and MHT( P <0.05) but positively correlated with ODI( P <0. 05) ; SBP
and DBP during NREM sleep were negatively correlated with LSpO,( P <0.05) . Conclusion As the severity of
OSA increases the blood pressure values during different sleep periods rise accordingly. The blood pressure levels
during REM sleep in OSA patients are higher than those during NREM sleep. LSpO, is an important factor causing
blood pressure changes in different sleep periods. AHI ODI and MHT are important factors causing blood pres—
sure changes during REM sleep.

Key words REM obstructive sleep apnea; non-REM obstructive sleep apnea; hypertension; mean hypoventilation
time; lowest oxygen saturation; oxygen desaturation index
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