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The Relationship Between Obstructive Sleep Apnea and Sleep Spindles
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Abstract: Objective To access the changes of sleep spindles in patients with obstructive sleep apnea (OSA).
Methods This is an observational, cross-sectional study consecutively recruited out patients at the sleep center of
Guangdong Provincial People’s Hospital, China between July 2019 and April 2021. Patients were aged 18~65 years and
underwent overnight polysomnography (PSG) by Phillips Alice 6 LDXS. Exclusion criteria were any sleep disorder or
mental health issues other than OSA including current treatment for sleep apnea, insomnia and depression. Subjects who
reported taking sleep aids were also exclude. The participants were divided into four groups according to their apnea-
hypopnea index (AHI) : normal (AHI<S5), mild (5<AHI<15), moderate (15<AHI<30), and severe (AHI=30). One-
way ANOVA or nonparametric test was used for comparison between groups. Associations between sleep spindles and
other parameters were analyzed with a general linear model. Results 252 adults were included (33 in normal group, 58

had mild OSA, 60 had moderate OSA and 101 had severe OSA) with the mean age 44.8+11.7 years, mean body mass
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index (BMI) 25.5+3.8 kg/m” and mean AHI 28.6+23.2/h. The numbers of sleep spindles in N2 was 411.0 (151.5, 1 569.5)
in the normal, 315.5 (150.0, 667.8) in the mild, 251.0 (96.0, 680.8) in the moderate, 224.0 (75.0, 567.5) in the
severe, with significance between group difference (P=0.002). The destiny of sleep spindles in N2 was 2.6(0.7, 7.4) in
the normal, 1.6 (0.7, 2.9) in the mild, 1.2 (0.4, 3.7) in the moderate and 0.9 (0.3, 2.5) in the severe, with significance
between group difference (P<0.001). There was a trend that the destiny of sleep spindles in N2 decreased with the increase
of AHI (P=0.028) and BMI (P=0.012). Conclusions The number and destiny of sleep spindles in N2 had a significant
decrease in severe OSA patients and the destiny of sleep spindles in N2 decreased with the increase of AHI and BMI.

Key words: obstructive sleep apnea; spindles; polysomnography
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Fig.1 Schematic diagram of sleep spindles
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Tab.1 Baseline characteristics of 252 patients

Indicators Normal (n=33) Mild OSA (n=58) Moderate OSA (n=60) Severe OSA (n=101)
Male sex (%) 13(39.4% )" 39(67.2%)" 47(78.3%)" 94(93.1%)™
Age (yr) 37.9+13.8" 45.7+11.8 46.1£12.8" 45.8+9.6"

BMI (kg/m®) 21.9+3.6" 24.1+2.5" 26.0+3.7" 27.0+3.5"

AHI (events/h) 2.1x1.6" 9.322.7" 21.7+4.2™ 52.5+16.7"
Time<90% SpO2 (min) 0.0(0.0,0.0)" 0.6(0.1,2.8)™ 6.8(1.7,18.2)™ 44.2(18.2,135.0)™

TE:a. WHIEWHAMIL, P<0.05; b N GREHAFLL, P<0.05; c. G EEHAALL, P<0.05; d. S 5EEHAIL, P<0.05
Note: a. Significant difference as compared with the Normal group; b. Significant difference as compared with the Mild OSA group; c. Significant

difference as compared with the Moderate OSA group ; d. Significant difference as compared with the Severe OSA group

K2 FAETEEEEOSA EENERLEH

Tab.2 Sleep macrostructural parameters in four groups

Indicators Normal (n=33) Mild OSA (n=58) Moderate OSA (n=60) Severe OSA (n=101)
N1 (min) 57.0+£33.4 52.5+40.2 60.4+39.1 63.8+49.9

N2 (min) 226.7+63.4 214.8+60.4" 218.6+61.2" 243.9+81.3"

N3 (min) 68.4+33.0° 63.2+39.0° 61.1+45.3 48.8+44.8"
NREM (min) 352.0£63.0 330.4+64.9" 340.1£53.7 356.5+69.0"
REM (min) 59.4+30.6 53.0+34.4° 65.5+37.3" 53.4+29.5°
Sleep efficiency (%) 83.5+13.5 80.5+14.9 82.5¢11.8 84.6+14.0
Arousal index (events/h) 8.3(5.4,12.9)« 11.2(6.9,17.1)" 13.7(8.6,19.0)" 18.1(11.9,27.8)"

T M HIER AU, P<0.0S; b. R 5REEAMI, P<0.05; c. 5 EEAMIE, P<0.05; d. 5 H LA L, P<0.05
Note: a. Significant difference as compared with the Normal group; b. Significant difference as compared with the Mild OSA group; c. Significant

difference as compared with the Moderate OSA group ; d. Significant difference as compared with the Severe OSA group
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Tab.3 Spindle analysis in four groups

Normal (n=33)

Indicators

Mild OSA (n=58)

Moderate OSA (n=60) Severe OSA (n=101)

Sleep spindle N2 (number) 411.0(151.5,1569.5)"

315.5(150.0,667.8)

251.0(96.0,680.8) 224.0(75.0,567.5)"

Sleep spindle index N2 (min) 2.6(0.7,7.4)" 1.6(0.7,2.9) 1.2(0.4,3.7) 0.9(0.3,2.5)"
Sleep spindle N3 (number ) 38.0(8.0,136.0) 18.5(5.8,46.0) 16.0(5.0,53.0) 8.0(1.0,44.0)
Sleep spindle index N3 (min) 0.8(0.1,2.1) 0.3(0.1,0.8) 0.4(0.1,1.1) 0.5(0.1,1.0)

W ca WS IEWFHAL, P<0.05; b. B 5REEHMIL, P<0.05; c. I 5hEEHI L, P<0.05; d. 5 H AL, P<0.05

Note: a. Significant difference as compared with the Normal group; b. Significant difference as compared with the Mild OSA group; c. Significant

difference as compared with the Moderate OSA group ; d. Significant difference as compared with the Severe OSA group

R4 N2HARMEEE (BEAME) W mER
Tab.4 General linear model for natural logarithm of

sleep spindle index N2

Variable Estimate SD P values
Male 0.294 0.221 0.185
Age -0.012 0.007 0.100
BMI —0.064 0.025 0.012°
AHI -0.010 0.004 0.028"
1 #P<0.05

Note : ¥*P<0.05
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