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Table S1. The parameters of subjective questionnaires by general estimating equations analysis.

Wald (95% Cl)

B S.E. lower upper Wald X2 p

PSQI residual 9.647 1.1729 7.348 11.946 67.642 0
day30 -0.719 0.8442 -2.374 0.935 0.726 0.394

ISI residual 18.065 1.7978 14.541 21.588 100.972 0
day15 -0.273 1.2238 -2.672 2.125 0.05 0.823
day30 0.275 1.4522 -2.571 3.122 0.036 0.85
ESS residual 10.007 3.1821 3.77 16.243 9.89 0.002
day15 2.323 1.2784 -0.183 4.828 3.301 0.069
day30 1.333 1.7758 -2.147 4.814 0.564 0.453

VAS residual 50.009 10.62 29.194 70.824 22.174 0

-emotion before
day15 -3.859 6.3932 -16.389 8.672 0.364 0.546
sleep

day30 -0.421 5.4103 -11.025 10.183 0.006 0.938

VAS residual 51.197 10.6017 30.418 71.976 23.321 0
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2The reference group is control group*baseline.

 Adjusted for age and sex



¢ PSQI Pittsburgh Sleep Quality Index; ISI Insomnia Severity Index; ESS Epworth Sleepiness Scale; VAS Visual Analogue

Scale; BDI-II Beck Depression Inventory-II; BAI Beck Anxiety Inventory;  regression coefficients; S.E standard error; CI

confidence interval.

4*p < 0.05, **p < 0.01 vs. the control group. Boldface letters for p indicate borderline significance.



Table S2. Objective sleep parameters by general estimating equations analysis.

Wald (95% CI)

B S.E. lower upper Wald X2 p

Total time in bed (min) residual 485.694 37.9389 411.335 560.053 163.891 0
day15 -9.486 28.5458 -65.435 46.462 0.11 0.74
day30 21.194 24.9605 -27.727 70.116 0.721 0.396

Sleep period (min) residual 419.371 37.9518 344.987 493.755 122.104 0
day15 -1.942 27.7203 -56.273 52.389 0.005 0.944
day30 10.963 21.9319 -32.023 53.949 0.25 0.617
Wake after sleep onset residual -6.32 17.2868 -40.201 27.562 0.134 0.715
(min) day15 -8.759 9.1184 -26.631 9.113 0.923 0.337
day30 -0.85 7.6513 -15.847 14.146 0.012 0.912

Total sleep time (min) residual 427.576 32.9515 362.992 492.16 168.375 0
day15 6.373 27.5483 -47.621 60.366 0.054 0.817
day30 11.814 20.528 -28.421 52.048 0.331 0.565

Sleep efficiency (%) residual 87.059 4.0195 79.181 94.937 469.116 0
day15 2.748 2.5785 -2.305 7.802 1.136 0.286
day30 -1.896 2.3861 -6.572 2.781 0.631 0.427
N1% residual -0.102 2.3496 -4.707 4.503 0.002 0.965
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b Adjusted for age and sex

¢REM Rapid eye movement stage; N1 non-REM stage 1; N2 non-REM stage 2; N3 non-REM stage 3; § regression coefficients;

S.E standard error; CI confidence interval.

4*p < 0.05, **p < 0.01, vs. the control group. Boldface letters for p indicate borderline significance.



Table S3. Brainwaves outcomes during N1, N2, N3, and REM sleep by general estimating equations analysis.

Wald (95% CI)

B S.E. lower upper Wald X2 p

overall brain activity during sleep

Beta power (%) residual 1.65 0.8951 -0.104 3.404 3.398 0.065
day15 -0.248 0.3966 -1.025 0.53 0.39 0.532
day30 0.106 0.325 -0.531 0.743 0.106 0.744

Alpha power (%) residual 4.048 1.4431 1.22 6.877 7.87 0.005
day15 -0.504 0.3895 -1.268 0.259 1.678 0.195
day30 -0.042 0.3339 -0.697 0.612 0.016 0.899

Theta power (%) residual 7.738 1.8673 4.078 11.398 17.172 0
day15 -0.805 0.7348 -2.245 0.635 1.202 0.273
day30 -0.575 0.6474 -1.843 0.694 0.788 0.375

Delta power (%) residual 86.534 3.2258 80.211 92.856 719.622 0
day15 1.562 1.2714 -0.93 4.054 1.509 0.219
day30 0.511 1.1346 -1.713 2.735 0.203 0.652

N1

Beta power (%) residual 3.967 1.3197 1.38 6.553 9.036 0.003

day15 -0.107 0.5885 -1.26 1.047 0.033 0.856
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day30 0.032 0.5455 -1.037 1.101 0.003 0.953
Alpha power (%) residual 5.122 1.4638 2.253 7.991 12.244 0
day15 -0.519 0.5177 -1.533 0.496 1.004 0.316
day30 -0.033 0.4486 -0.912 0.846 0.005 0.941
Theta power (%) residual 10.49 2.6545 5.287 15.693 15.616 0
day15 -2.274 0.959 -4.154 -0.395 5.625 0.018*
day30 -1.073 0.8912 -2.82 0.674 1.449 0.229
Delta power (%) residual 80.426 3.9991 72.588 88.265 404.459 0
day15 2.902 1.6376 -0.308 6.111 3.14 0.076
day30 1.074 1.5851 -2.033 4181 0.459 0.498
N2
Beta power (%) residual 2.462 0.9152 0.668 4.256 7.235 0.007
day15 -0.023 0.4323 -0.871 0.824 0.003 0.957
day30 -0.083 0.3595 -0.787 0.622 0.053 0.818
Alpha power (%) residual 5.997 1.8663 2.339 9.655 10.325 0.001
day15 -0.297 0.3915 -1.064 0.471 0.574 0.449
day30 -0.449 0.3628 -1.161 0.262 1.534 0.215
Theta power (%) residual 8.169 1.9443 4.358 11.98 17.652 0
day15 -0.749 0.739 -2.197 0.699 1.027 0.311
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day30 -1.029 0.6653 -2.333 0.275 2.394 0.122

Delta power (%) residual 83.358 3.3688 76.755 89.961 612.257 0
day15 1.077 1.3421 -1.554 3.707 0.644 0.422
day30 1.562 1.1524 -0.697 3.82 1.836 0.175

N3

Beta power (%) residual 0.194 0.4479 -0.684 1.072 0.187 0.665
day15 -0.076 0.1323 -0.335 0.184 0.328 0.567
day30 -0.024 0.1238 -0.267 0.218 0.038 0.845

Alpha power (%) residual -0.944 1.706 -4.288 2.4 0.306 0.58
day15 -0.344 0.2143 -0.764 0.076 2.581 0.108
day30 -0.171 0.2518 -0.664 0.323 0.461 0.497

Theta power (%) residual 1.06 1.0989 -1.094 3.214 0.931 0.335
day15 -0.438 0.4188 -1.258 0.383 1.091 0.296
day30 -0.162 0.3304 -0.81 0.486 0.24 0.624

Delta power (%) residual 99.697 2.219 95.348 104.046 2018.571 0
day15 0.858 0.6169 -0.351 2.067 1.935 0.164
day30 0.357 0.5759 -0.772 1.486 0.384 0.535

REM
Beta power (%) residual 7.375 1.2813 4.863 9.886 33.127 0
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day15 -0.953 0.5952 -2.12 0.213 2.566 0.109

day30 -0.26 0.4843 -1.21 0.689 0.289 0.591
Alpha power (%) residual 9.796 1.3892 7.073 12.518 49.719 0
day15 -0.649 0.5719 -1.77 0.472 1.287 0.257
day30 -0.23 0.6368 -1.478 1.018 0.131 0.718
Theta power (%) residual 19.137 2.1394 14.944 23.33 80.012 0
day15 -1.67 0.9513 -3.534 0.195 3.081 0.079
day30 -1.201 0.7949 -2.759 0.357 2.283 0.131
Delta power (%) residual 63.43 3.2135 57.131 69.728 389.604 0
day15 3.296 1.7733 -0.179 6.772 3.455 0.063
day30 1.692 1.4691 -1.188 4571 1.326 0.25

2The reference group is control group*baseline.

 Adjusted for age and sex

¢REM rapid eye movement stage; N1 non-REM stage 1; N2 non-REM stage 2; N3 non-REM stage 3;  regression coefficients;

S.E standard error; CI confidence interval.

4*p < 0.05, **p < 0.01 vs. the control group. Boldface letter for p means borderline significance.
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Table S4. Heart rate variability outcomes for both study groups during sleep by general estimating equations analysis.

Wald (95% Cl)
B S.E. lower upper Wald X2 p
RR residual 989.636 69.0609 854.279 1124.993 205.346 0
day15 -28.702 20.5714 -69.021 11.618 1.947 0.163
day30 14.743 24.8619 -33.985 63.472 0.352 0.553
P residual 7.847 0.4404 6.984 8.711 317.495 0
day15 -0.118 0.1267 -0.366 0.13 0.865 0.352
day30 0.14 0.1211 -0.097 0.378 1.345 0.246
HF residual 6.738 0.546 5.668 7.809 152.288 0
day15 -0.243 0.1501 -0.537 0.051 2.619 0.106
day30 0.037 0.1503 -0.258 0.332 0.06 0.806
LF residual 6.807 0.4359 5.953 7.662 243.916 0
day15 -0.054 0.1386 -0.326 0.217 0.155 0.694
day30 0.19 0.1254 -0.056 0.436 2.3 0.129
LF/HF residual 0.036 0.355 -0.66 0.732 0.01 0.92
day15 0.186 0.0972 -0.005 0.376 3.647 0.056
day30 0.153 0.1059 -0.054 0.361 2.09 0.148
LF% residual 51.509 7.1165 37.561 65.457 52.387 0
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day15 3.355 1.9948 -0.555 7.264 2.828 0.093

day30 3.036 2.1823 -1.242 7.313 1.935 0.164

2The reference group is control group*baseline

 Adjusted for age and sex

°RR R-Rinterval; TP total power; HF high frequency; LF low frequency; LF% normalised low frequency power; f regression

coefficients; S.E standard error; CI confidence interval.

4*p < 0.05, **p < 0.01 vs. the control group. Boldface letters for p indicate borderline significance.

15



