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Abstract: [Objective] To explore the effect of sleep deprivation on vestibular function in normal adults. [ Methods]
The Pittsburgh sleep quality index (PSQI) and basic data were collected and recorded before the experiment. The 38 medi-
cal workers in the experimental group were examined by cervical vestibular evoked myogenic potential (¢cVEMP) , ocular
vestibular evoked myogenic potential, (oVEMP) and video—head impulse test (vHIT) to check vestibular function after

normal sleep and night shift, respectively, and the results were compared for their own control. At the same time, 20 nor-
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mal adults were selected as the control group, and vestibular evoked myogenic potentials (VEMPs) were performed to
check vestibular function for comparative analysis between groups.[ Results] M The difference in PSQI scores between the
38 health workers and the control group was statistically significant (P<0.05). The test group had 11 sleep disorders (
PSQI score >7) ; @In the sleep deprivation state, the abnormal rate of oVEMP was higher than that of normal sleep (P =
0.02) , the abnormal rate of cVEMP tended to increase, and the rate of interaural asymmetry of cVEMP and oVEMP was
higher than that of normal sleep (P < 0.05) , while no significant difference was seen in the abnormal rate of vHIT (P >
0.05) ; @ Among the 38 healthcare workers, subjects prone to vestibular function abnormalities (abnormal group) had a
higher number of years of service and number of night shift days per month than those without vestibular function abnormal -
ities (normal group) (P < 0.05). In the abnormal group, there were 5 cases of left—sided amplitude decrease (71%) and 2
cases of right-sided amplitude decrease (29%) in cVEMP; there were 13 cases of left—sided amplitude decrease (76%)
and 4 cases of right—sided amplitude decrease (24%) in oVEMP; @1In the same normal sleep state, cVEMP performance
in the test group showed statistically significant differences in prolonged P1 latency and interwave period compared with the
control group (P < 0.05). The oVEMP performance of the test group showed statistically significant differences (P < 0.05)
in the prolongation of N1 latency and interwave period compared with the control group, manifested by the prolongation of
latency and interwave period, and the remaining parameters did not show significant differences (P>0.05).[ Conclusions]
(DSleep deprivation has potential, cumulative damage to otolithic function; @) Long working years and high number of
night shifts per month are risk factors for sleep deprivation affecting individual vestibular function; 3 Vestibular evoked
myogenic potentiometry may serve as a screening tool to determine sleep—related vestibular impairment. The results of ves-
tibular evoked myogenic potentials are more reliable when performed in a state of good recent sleep quality.
Key words: sleep deprivation; vestibular function; vestibular evoked myogenic potentials; video head impulse test
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Table 1 The baseline analysis of 58 subjects
Groups Experimental group (n=38) Control group (n=20) X//Z P
Gender"” - 0.115
male 000.0%) 2(10.0%)
female 38(100.0%) 18(90.0%)
Agelyears 2.030 0.141
18~30 29(76.3%) 19(95.0%)
31~40 9(23.7%) 1(5.0%)
Education
high school© 0(0.0%) 1(5.0%) - 0.345
junior college 4(10.5%) 4(20.0%) 0.353 0.553
undergraduate 33(86.8%) 13(65.0%) 2.595 0.107
master 1(2.7%) 2(10.0%) 0.337 0.561
Actual sleep time/h 6.9+1.0 7.1=0.8 -0.986 0.329
Daily working hours/h 8.3x1.1 8.5+3.3 -0.143 0.887
Working days per week/d 5.00(5.00~5.00) 5.00(5.00~5.00) 0.000 1.000
Weekly exercise duration/h 1.00(0.00~4.00) 1.00(0.13~2.00) -0.435 0.664
PSQI score 6.00(4.00~8.00) 1.50(0.00~6.00) -3.374 0.001%
>7 11(28.9%) 3(15%) 0.735 0.338

Y stands for Fisher’s exact test ;2P<0.001.
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Table 2 Abnormal rate of vestibular function in 38 health care workers under normal sleep and sleep deprivation

Item Normal sleep (n=38) Sleep deprivation (n=38) X P
cVEMP 4(10.5%) 7(18.4%) 0.957 0.33
oVEMP 6(15.8%) 15(39.5%) 5.330 0.02"
vHIT 0 0 = =

YP<0.05.
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Table 3 Comparison of subjects” basic data

Project Normal group (n=38) Abnormal group (n=38) L1721 P
Age 25.7+2.8 29.0+4.1 -2.859 0.007 ¥
Years of work 3.9+2.2 6.2+3.3 -2.561 0.015 "
Habitual sleep efficiency/% 96+12 89+14 1.783 0.083
Daily sleep time/h 7.1£1.0 6.7+0.9 1.550 0.130
PSQI score 5.6+2.3 7.2+3.2 -1.722 0.094
Lunch break Days per week 2.0(0.75~4.25) 2.0(2.0~2.25) -0.220 0.826
Night shift days per month 4.0(2.00~8.00) 8.0(8.00~9.00) -2.261 0.024 "
Duration of Exercise per week/h 1.0(0.00~6.00) 1.0(0.00~3.00) -0.526 0.599
History of motion sickness (Yes: no) 10 :8 13 :7 0.354 0.552

" P<0.05,”P<0.01.
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Table 4 Comparison of cVEMP parameters before and after sleep deprivation

Item Normal sleep (n=38) Sleep deprivation (n=38) t/Z P
P1 latency (L) 16.7+1.8 16.7+1.7 -0.127 0.900
P1 latency (R) 16.7+1.8 16.6+1.8 0.142 0.888
N1 latency (L) 25.3+3.1 25.3+2.6 -0.004 0.997
N1 latency (R) 25.242.6 25.4+2.8 -0.946 0.350
Interwave period (L) 8.842.3 8.6+2.5 0.811 0.423
Interwave period (R) 8.6£2.3 8.9+2.3 -0.802 0.428
Amplitude (L) 66.80(36.80~151.83) 74.61(29.96~100.75) -0.686 0.493
Amplitude (R) 63.87(40.67~156.21) 76.29(41.10~112.98) -0.083 0.934
IAR(%) 9.5(5.00~20.75) 23(11.75~34.25) —2.744 0.006 "

'P<0.05.
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Table 5 Comparison of oVEMP parameters before and after sleep deprivation

Item Normal sleep (n=38) Sleep deprivation (n=38) t/Z P
P1 latency (L) 17.2+1.8 17.5+1.3 -1.180 0.246
P1 latency (R) 16.9+1.4 17.3+1.1 -1.564 0.126
N1 latency (L) 12.7+1.7 12.2+1.2 0.672 0.506
N1 latency (R) 12.2+1.2 11.9+0.9 1.139 0.262
Interwave Period (L) 5.0+0.9 5.0+1.1 0.164 0.871
Interwave Period (R) 5.0+1.0 5.3+0.8 -1.839 0.074
Amplitude (1) 5.76(3.82~10.13) 5.49(3.52~9.24) -0.275 0.783
Amplitude (R) 7.57(3.80~12.52) 8.58(4.40~16.00) —0.644 0.520
TAR(%) 16.50(9.75~34.5) 30.00(16.00~46.25) -2.157 0.031"
'P<0.05.
F6 XU 38 HIREARFIZFAETS vHIT 3828 L%
Table 6 vHIT gain before and after sleep deprivation
Ttem Normal sleep (n=38) Sleep deprivation (n=38) P
LL 1.0+0.1 1.0+0.1 0.381
RL 1.1+0.1 1.10.1 0.881
LA 0.9+0.1 0.9+0.1 0.607
RP 0.9+0.1 0.9+0.1 0.116
RA 0.9+0.1 0.9+0.1 0.876
LP 0.9+0.1 0.9+0.1 0.198
F7 XU 38 I BERR R ZFATE vHIT Z HEHE R L3R
Table 7 vHIT dominant saccade wave before and after sleep deprivation
Item Normal sleep (n=38) Sleep deprivation (n=38) P
LL(%) 0(0~7) 0(0~5) 0.165
RL(%) 0(0~7) 0(0~7) 0.774
LA(%) 0(0~0) 0(0~0) 0.705
RP(%) 0(0~0) 0(0~1) 0.234
RA(%) 0(0~0) 0(0~0) 0.157
LP(%) 0(0~0) 0(0~1) 0.733
27 RGASXRAREFLZNFEBMLERILE DU 22 5% (P>0.05) .
ST AE RN 10-11 7w, [ Ay 1 B AR 2
X302 1) ¢ VEMP 22 545 0k B8 2H 4 LU 2 1 31 P 3 9t
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Table 8 VHIT recessive saccade wave before and after sleep deprivation

Item Normal sleep (n=38) Sleep deprivation (n=38) 2

LL(%) 0(0~4) 0(0~4) 0.968

RL(%) 0(0~3) 0(0~0) 0.358

LA(%) 4(0~5) 0(0~5) 0.079

RP(%) 0(0~0) 0(0~0) 0.610

RA(%) 0(0~0) 0(0~5) 0.830

LP(%) 0(0~6) 0(0~5) 0.171

®9 KNASWRAGEEFEERRSHOEERERILER

Table 9 Comparison of abnormal vestibular function rate between control group and experimental group in normal

sleep state

[tem Experimental group (n=38) Control group (n=20) X P
cVEMP 4(10.5%) 0(0%) 0.919 0.338
oVEMP 6(15.8%) 2(10%) 0.043 0.836

#*10 RISASXTERBAEE B ERK S cVEMP &5 8 LL &

Table 10 c¢VEMP parameters between experimental group and control group in normal sleep state

Item Experimental group (n=38) Control group (n=20) t/7 P

P1 latency (L) 16.7+1.8 15.4+1.1 -3.555 0.001”
P1 latency (R) 16.7+1.8 153+1.4 -3.135 0.003”
il ooy (L) 25.3+3.1 25.4+1.8 0.191 0.849
N1 latency (R) 25.2+2.6 25.6+2.3 0.540 0.592
e pell (L) 8.8+2.3 10.0+1.5 2361 0.022"
Interwave Period (R) 8.6+2.3 10.3+1.8 3.053 0.004”
Amplitude (L) 66.80(36.80~151.83) 83.36(52.34~98.35) 0.000 1.000
Amplitude (R) 63.87(40.67~156.21) 93.53(55.94~130.73) -0.834 0.404
TAR(%) 9.50(5.00~20.75) 8.50(1.50~19.75) -0.917 0.359

P<0.05,”P<0.01.
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Table 11 oVEMP parameters between experimental group and control group in normal sleep state

[tem Experimental group (n=38) Control group(n=20) t17 P
P1 latency (L) 17.2+1.8 16.7+1.9 -0.953 0.347
P1 latency (R) 16.9+1.4 17.0+2.6 0.042 0.967
N1 latency (L) 12.7+1.7 11.0+1.2 -4.475 0.000”
N1 latency (R) 12.2+1.2 11.1+£2.0 -2.157 0.040"
Interwave period (L) 5.0+0.9 5.8+1.6 2.022 0.054
Interwave period (R) 5.0£1.0 5.9+1.2 2.587 0.014"
Amplitude (L) 5.76(3.82~10.13) 7.60(6.82~9.75) -1.881 0.060
Amplitude (R) 7.57(3.80~12.52) 8.24(6.30~10.66) -0.638 0.523
TAR(%) 16.50(9.75~34.50) 16.50(6.75~22.75) -0.884 0.376

P<0.05,% P<0.001.
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