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[ Abstract] Objective Excessive daytime sleepiness (EDS) is associated with cardiovascular events in patients
with obstructive sleep apnea (OSA). Our study explored the correlation between objective daytime sleepiness assessed
with daytime multiple sleep latency tests (MSLT) and heart rate variability (HRV) in OSA patients. The results may
provide insight into possible mechanisms underlying increased risk of cardiovascular events in patients with OSA.
Methods A retrospective analysis was conducted with the data of 139 patients with OSA and 35 patients with primary
snoring. All subjects underwent polysomnography (PSG) and MSLT at West China Hospital between January 2019 and
May 2022. We used mean sleep latency (MSL) to measure the severity of EDS and to categorize OSA patients into three
groups, severe EDS, light EDS, and non-EDS, with MSL of less than 5 minutes, 5 to 10 minutes, and greater than 10
minutes as the respective defining criteria for classification. A comparison of sleep structure, clinical characteristics, and
HRV parameters was performed in order to evaluate the difference between OSA subgroups with varying levels of
objective EDS and the primary snoring group. In addition, we also analyzed the correlation between MSL and HRV
parameters. Results Severe EDS patients had higher values of standard deviation of all N-N intervals (SDNN), total
spectral power (TOT), and low-frequency power (LF) as compared to non-EDS patients, which was indicative of
sympathetic stimulation (P<0.05). Additionally, high-frequency power (HF) was also higher in severe EDS patients, which
indicated decreased parasympathetic drive. A significantly positive correlation was found between MSL and the values of
SDNN, TOT, LF, and HF in OSA patients. Conclusion OSA patients with objective EDS have elevated sympathetic
drive and decreased parasympathetic drive. A positive correlation was found between this change in neural activity and
the shortening of MSL.
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Table1 Demographic, clinical, and sleep data of the primary snoring group and the OSA subgroups with different levels of objective EDS

Index Primary snoring group (n=35) Non-EDS subgroup (n=70) Light EDS subgroup (n=39) Severe EDS subgroup (n=30) P
Male/case (%) 17 (48.57) 56 (80.00) 33 (84.62) 25 (83.33) <0.001
Agelyr. 34.51+8.59 36.27+8.27 37.67+9.30 38.80+9.06 0.208
BMI/(kg:m ™) 22.7248.597 24.29+2.43 24.89+2.75 24.57+2.44 0.475
Nighttime blood pressure
SBP/mmHg 109.94+11.70 115.14+13.38 117.68+13.50 116.9+£10.76 0.073
DBP/mmHg 68.88+11.22 74.07+13.44 74.74+11.31 71.60+8.87 0.187
Daytime blood pressure
SBP/mmHg 108.79+£14.31 114.22+£13.49 114.21£15.23 118.13£14.01 0.063
DBP/mmHg 71.12+11.36 74.93+13.13 76.15+14.32 76.53£11.25 0.270
Nighttime sleep
TST/min 406.05+£92.71 418.29+71.05 432.12+77.99 440.80+63.21 0.195
Sleep efficiency/% 82.65+10.29 83.59+11.81 86.42+11.78 85.96+11.42 0.139
WASO/min 65.90+£39.53 63.32+52.03 53.36+47.26 55.72+42.11 0.451
Sleep latency/min 16.33+20.16 18.22+29.77° 14.88+39.89 16.86+54.84 0.002
REM latency/min 165.93+79.93 142.94+62.28 145.18+87.01 140.75+79.77 0.324
N1/%TST 18.48+14.24 21.33+9.25 20.77+10.36 24.27+13.22 0.049
N2/%TST 57.79+£11.48 56.80+9.83 58.66+10.15 57.25+12.22 0.662
N3/%TST 5444527 3.39+5.02 2.12+3.41 1.52+2.87 <0.001
REM/%TST 18.30+7.03 18.48+4.93 18.43+5.97 16.97+4.97 0.585
PLMI/h™" 0.60+0.55 0.68+0.69 0.49+0.42 0.94+0.95 0.227
Arousal index/h™" 13.13+5.82 17.67+8.76 16.51+6.13 17.85+6.51 0.007
AHI/h™ 2.40+1.33" 19.76+6.15 18.98+5.69 18.9448.01 <0.001
Mean Sa0O,/% 95.23+1.50" 94.27+2.22 94.41+1.41 94.23+1.61 0.006
Minimum Sa0O,/% 88.69+4.75" 83.91+5.92 84.10+5.81 83.77+5.35 <0.001
T90/% 1.69+4.60 9.66£16.90 9.01+£16.41 12.17£19.50 <0.001
Daytime sleepiness
MSL 12.04+4.77" 14.3142.40" 7.65+1.31° 3.28+0.95 <0.001
ESS 5.91+3.91 6.20+4.53 6.71£3.12 7.33+4.66 0.425

BMI: body mass index; AHI: apnea-hypopnea index; DBP: diastolic blood pressure; SBP: systolic blood pressure; PLMI: periodic limb movement index; EDS:

excessive daytime sleepiness; REM: rapid eye movement; SaO,: oxygen saturation; TST: total sleep time; WASO: wakefulness after sleep onset; T90: percentage

of total time spent in sleep below 90% oxygen saturation; ESS: Epworth Sleepiness Scale; MSL: multiple sleep latency. Categorical variables are represented as

percentages, and other variables are represented as X + s. " P<0.001, vs. severe EDS subgroup.
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2.2 EWEDSTASREEEEEARAOETRIEISIR
W2, aff a0 RA FPEFE AR A HL 44, MeanRR
MeanHR, RMSSD. LFnu. HFnu. LF/HF4 6] 2= 2445
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Table2 HRYV parameters in the primary snoring group and the OSA subgroups with different levels of objective EDS

Index Primary snoring group (n=35)  Non-EDS subgroup (1=70)  Light EDS subgroup (n=39)  Severe EDS subgroup (n=30) P

Mean RR/ms 926.37+£104.37 960.95+104.51 937.42+143.36 922.64+111.95 0.163
Mean HR/min "' 65.89+7.40 63.59+7.13 65.98+11.49 66.24+7.98 0.202
SDNN/ms 38.62+29.87 42.66+23.78" 38.40+20.16 31.78+14.51 0.018
RMSSD/ms 46.93+46.72 49.61+34.84 45.53+28.69 37.91+18.68 0.102
TOT power/ms2 2149.56+3796.81 2307.38+3809.83 1876.71+2404.63 1206.40+1297.86 0.020
LF power/msz 570.97+765.02 629.32+608.47 568.30+919.61 335.00+324.07 0.014
HF power/msz 1490.08+3056.42 1576.25+3481.27" 1230.55+1552.61 813.60+997.71 0.036
LFnu 36.90+18.70 34.46+15.69 32.62+14.00 31.86+13.34 0.803
HFnu 63.03+18.69 65.49+15.68 67.34+13.99 68.08+13.35 0.799
LF/HF 1.14£1.55 1.05£2.65 0.68+0.56 0.63+0.49 0.777

SDNN: standard deviation of all N-N intervals; RMSSD: root mean square of successive RR intervals; TOT power: total spectral power; HFnu: high-frequency

power (normalized units); HF power: high-frequency power (absolute values); HR: heart rate; LE/HF: low frequency to high frequency ratio; LFnu: low-

frequency power (normalized units); LF power: low-frequency power (absolute values); OSA: obstructive sleep apnea; EDS: excessive daytime sleepiness. Data

are presented as ¥+ 5.~ P<0.001, vs. severe EDS subgroup.
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W23, FEOSAZHH, MSLY5SDNN, TOT, LF, HFY
AIEAAJE (r=0.209, 0.212, 0.269. 0.173, P¥4J<0.05), %
P B 28 D) oK & IRMISL 500 A48 S P g A 22 ) HAG A OG
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Table 3 Correlations between MSL and HRV parameters

MSL in OSA MSL in primary snoring
Item

r P r p
SDNN 0.209 0.014 0.068 0.700
TOT power 0.212 0.012 0.043 0.807
LF power 0.269 0.001 0.038 0.827
HF power 0.173 0.042 0.121 0.490

SDNN, TOT power, LF power and HF power denote the same as those in
Table 2; MSL denotes the same as that in Table 1.
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