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Effects of Nasal Continuous Positive Airway Pressure Application on Sympathetic
Activation[] Power Spectrum Analysis of Electrocardiogram
in Obstructive Sleep Apnea Syndrome
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= ABSTRACT

Objectives: Obstructive sleep apnea syndrome(OSAS) is known to be associated with the changes of autonomic nervous system
(ANS). Nasal continuous positive airway pressure(nCPAP) treatment was found to correct abnormal ANS changes in OSAS but it
remains to be further clarified. We aimed to assess the effects of nCPAP on ANS manifested on electrocardiogram, using spectrum
analysis in the subjects with OSAS.

Methods: Digital polysomnography was performed in 18 patients with OSAS(mean age 43.7+ 16.6 yearsd 17 males, 1 femaled
mean respiratory disturbance index (RDI) 48.6+ 20.9) for one baseline and another CPAP nights. From each night, 300 continuous
beats of ECGs without artifact were chosen from both stage 2 sleep and REM sleep and they were used for power spectrum
analysis. We compared between baseline and CPAP nights the heart rate variability including VLF(very low frequency power), LF
(low frequency power), HF(high frequency power), R—R means, R—R variance, and LF/HF ratio, using Wilcoxon signed ranks test.
Results: In all patients, NCPAP proved to be effective in relieving apneas and snoring. During nCPAP night compared with baseline
night, decreases in VLF(p<0.05), LF(p<0.01), and R—R variance(p<0.05) were found in stage 2 sleep, and decreased LF(p<0.05)
was found in REM sleep. No significant differences in each sleep stage were found in other variables between the two nights.
Conclusion: Our findings suggest that OSAS increases the activity of sympathetic nervous system and nCPAP application eff—
ectively decreases the activity. And nCPAP does not appear to influence the parasympathetic nervous activity in OSAS. Sleep
Medicine and Psychophysiology 20000 7(1)0 43-50
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Table 1. Demographic and clinical characteristics of the
subjects

Parameter Mean+ S.D
Age 43.7% 16.6
BMI 27.7+ 4.4
RDI 48.6+ 20.9

Al 30.0+ 20.3

HI 18.6+ 9.9
The longest apnea time 53.6+ 22.9
Prescribed nCPAP level (cmH20) 10.9+ 2.8

BMIO body mass index(kg/m2)0 RDI(respiratory disturbance
index) the total number of apneas and hypopneas divided
by sleep period time(hour)O Al(apnea index)d the total num-
ber of apneas divided by sleep period time(hour)d HI(hy-
popnea index)d the total number of hypopneas divided by
sleep period time(hour)0 NnCPAPO nasal continuous positive
airway pressure

Table 2. Summary of results from spectral analysis in sleep
stage O

Variable Baseline NPSG NPSGO nCPAP  p

VLF (ms2) 1067 + 499 143 + 25 0.011
LF (ms2) 792 + 398 278 + 177 0.018
HF (ms2) 778 * 364 375 + 226 0.231
LHR 2.63 + 0.59 1.86 + 0.53 0.117
Relative VLF (%) 31.6 + 3.0 25.2 +2.5 0.013
Relative LF (%) 18.8 + 2.1 17.9 + 2.5 0.782
Relative HF (%) 18.1 £+ 5.2 21.0 £ 5.1 0.175
R-R means (ms) 925.0 £ 40.0 987.7 £ 41.5 0.376
R-R variance 10213 + 4273 4459 + 2274 0.018
Heartrate (beat/min)  67.2 + 4.0 62.3 £ 2.5 0.065

Data denoted as meant S.E

NPSG(nocturnal polysomnography)d nCPAP(nasal contin-
uous positive airway pressure)d VLF(very low frequency)
the spectral power of very low frequency components of
ECG(0.01-0.04 Hz)O LF(low frequency)O the spectral power
of low frequency components of ECG(0.05—-0.15 Hz)O HF
(high frequency)0 the spectral power of high frequency com-
ponents of ECG(0.2—-0.4 Hz)O LHR(LF/HF ratio)d the ratio of
low frequency spectral power and high frequency specftral
powerl R-R means the means of interval times between R
spikes of ECG
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Table 3. Summary of results from spectral analysis in sleep
stage REM

variable Baseline NPSG NPSG nCPAP  p

VLF (ms?) 1100 + 291 515+ 118 0.130
LF (ms2) 441 £ 116 342 £ 175 0.039
HF (ms?) 329 + 181 399 + 285 0.130
LHR 7.48 + 201 5.69 + 1.24 0.408
Relative VLF (%) 36.1 £29 324 £ 3.6 0.298
Relative LF (%) 152 + 22 13.9 £ 25 0.632
Relative HF (%) 7.1 £ 3.1 78 +40 0.980

R-R means (ms) 883.4 + 39.9 938.4 £ 314 0.211
R-R variance 7824 + 2154 5797 + 2148 0.376
Heart rate (beat/min) 704 + 3.9 65.0 + 22 0.231

Data denoted as mean+ S.E

NPSG(noctumnal polysomnography)d nCPAP(nasal continuous
positive airway pressure)d VLF(very low frequency)O the
spectral power of very low frequency components of ECG
(0.01-0.04 Hz)O LF(low frequency)O the spectral power of
low frequency components of ECG(0.05-0.15 Hz)O HF(high
frequency)U the spectral power of high frequency compo-
nents of ECG(0.2—0.4 Hz)O LHR(LF/HF ratio)O the rafio of low
frequency spectral power and high frequency spectral po-
werld R—R means the means of interval times between R
spikes of ECG

Table 4. Comparison of oxygen saturation variables between
baseline and CPAP nights

Variable Baseline NPSG NPSGO nCPAP  p

Lowest O2 saturation(%)  73.9+ 3.4 90.7+ 0.8 0.0001
Highest O2 saturation(%)  99.2+ 0.2 98.7+ 0.3 0.1834
Mean O2 saturation(%) 922+ 1.8 96.4+ 0.3 0.0011

Data denoted as mean+ S.E
NPSG(nocturnal polysomnography) nCPAP(nasal continu-
ous positive airway pressure)
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