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Daytime sleepiness is reportedly associated with depression and poor
academic performance. This study aimed to examine the effect of self-care using transcutaneous vagus
nerve stimulation (taVNS) in college students with sleepiness and depression. Thirty-four college

students were assigned to a control or taVNS group. Daytime sleepiness, depression, study
engagement, and sleep quality were measured using the ESS-J, BDI-11-J, UWES-S-J, PSQI-J, and Silmee.
Autonomic nervous system activities were measured using heart rate variability. The change in each
group from day 28 to day 1 was calculated and analyzed. The ESS-J, BDI-I11-J, UWES-S-J, and PSQI-J
(sleep quality and daytime dysfunction) scores improved, and the LF/HF ratio (sympathetic nervous
system) decreased in the taVNS group compared with the control group. Self-care using taVNS
suppresses the sympathetic nervous system during sleep, which may improve sleep quality, daytime
sleepiness, depression, and study engagement.
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control taVNS
p value
day1 day28 day28-day1 day1 day28 day28-day1
total score 6.47+060 | 547+0.56 | -1.00+0.39 | 7.29+0.48 | 5.12+0.39 | -2.18+0.43 | p=0.052
sleep quality 1.56310.15 1.47+0.17 | -0.06+0.13 | 1.59+0.17 | 1.06+0.13 | -0.53+0.17 | p=0.038
sleep latency 1.2410.24 | 0.71£0.21 | -0.53+0.17 | 1.53+0.27 | 1.06+0.20 | -0.47+0.29 | p=0.884
PSQl-J sleep duration 1.563+0.26 1.41+0.24 | -0.12+0.19 | 1.5310.19 1.35£0.23 | -0.18+0.10 | p=0.897
habitual sleep efficiency 0.24+0.14 | 0.06+0.06 | -0.18+0.10 | 0.29+0.14 | 0.06+0.06 | -0.24+0.11 | p=0.676
sleep disturbance 0.7610.11 0.53£0.12 | -0.244#0.11 | 0.76+0.14 | 0.65+0.17 | -0.12+0.12 | p=0.484
use of sleeping medication 0+0 010 0+0 0+0 0+0 010 p=1.000
daytime dysfunction 1.1840.21 1.30+0.25 | 0.12+0.19 1.59+0.19 | 0.94+0.18 | -0.65+0.19 | p=0.011
ESS-J 13.88+1.02 | 13.18+1.23 | -0.71+0.65 | 11.82+1.09 | 8.53+0.95 | -3.29+0.98 | p=0.034
BDI-1I-J 10.1241.43 | 6.59+1.46 | -3.53+0.76 | 12.53+1.82 | 6.47+1.65 | -6.06%1.80 | p=0.204
UWES-S-J 40.59+3.09 | 37.82+3.44 | -2.76+2.48 | 44.18+3.87 | 50.65+3.75 | 6.47+3.18 | p=0.029
control taVNS
p value
day1 day28 day28-day1 day1 day28 day28-day1

sleep time (min) 360.36+15.02 | 352.64+19.83| -7.71+£20.80 |358.86+16.30|364.29420.50| 5.43+20.85 p=0.581

LF/HF ratio 1.41+0.32 1.55+0.37 0.14£0.13 1.75+0.18 1.33+0.11 -0.4240.15 p=0.009

HF (ms2) 37.98+6.40 | 41.96£9.19 | 3.99+3.19 | 33.88+3.73 | 40.76+5.63 | 6.88+4.55 p=0.607
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