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Training effect of vertical oscillation simulation plus visual virtual swell stimulation for motion sickness acclimatization
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[ Abstract ]| Objective To study the acclimatization time and effects for preventing motion sickness under
sinusoidal vertical oscillation stimulation, visual virtual reality (VR) swell stimulation, and their combined stimulation.
Methods Totally 120 individuals with extremely severe motion sickness during 6 h navigation were randomly divided into
4 groups (n=30): vertical group, VR group, vertical VR group, and control group. The severity of symptoms during the
training period was assessed daily by Graybiel scale, and the number of drops from flexible treadmill in the VR group was
recorded. The Graybiel score of 0 for 3 d and/or the number of drops for 0 were considered as complete acclimatization. The
training effect was validated by navigation under more severe sea conditions. Results The Graybiel scores of the vertical
group and vertical = VR group, as well as the number of drops of the VR group were decreased with the increase of training
days, and reached the acclimatization level on the 3", 5", and 2™ training day, respectively. The longest acclimatization time
in the vertical, vertical + VR, and VR groups was 8, 8, and 5 d, with an average acclimatization time of 3.6, 3.9, and 2.7 d,
respectively; the acclimatization rates within 5 d were 93.33% (28/30), 76.67% (23/30), and 100.00% (30/30), respectively;
the proportions of individuals with effective acclimatization training in the verification voyage were 86.67% (26/30), 96.67%
(29/30), and 66.67% (20/30), respectively; and the training efficiency was 85.19%, 96.30%, and 62.97%, respectively.
Conclusion Three training methods all have effects on motion sickness acclimatization, and the acclimatization period is
5-8 d. The acclimatization effects of the vertical oscillation and vertical oscillation+VR training are better than the VR training.
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Fig1 Training equipment diagram

A: Vertical simulator; B: Visual virtual surge system.
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Tab 1 Baseline characteristics of extremely severe motion sickness participants in different training groups

n=30,x=*ts
Index Vertical group Vertical+ VR group VR group Control group
Agel/year 22.94+2.74 23.63+3.36 24.54+4.17 23.79+4.10
Body height/cm 174.94+4.46 175.53£4.09 176.23+4.52 175.85+£4.46
Body weight/kg 69.06+6.59 69.20+8.03 70.42+7.10 70.17+7.88
BMI/(kgem ) 22.56+1.88 22.46+2.57 22.67%2.03 22.66+2.09
Graybiel score 17.234+2.39 17.734+3.31 17.9243.61 17.24+2.43

VR: Virtual reality; BMI: Body mass index.
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Fig2 Graybiel scores of extremely severe motion sickness

participants in each group during training period
"P<0.05, "P<<0.01 vs training day 8 in the same group;
£P<0.05, ““P<<0.01 vs control group on the same training
day. n=30, xXs. VR: Virtual reality.
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Fig3 Number of drops from flexible treadmill of
extremely severe motion sickness participants during VR
training period

"P<20.01 vs training day 8. n=30, x*s. VR: Virtual reality.
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Tab 2 Acclimatization rates of extremely severe motion

sickness participants in each group during training period

N=30, n (%)
Acclimatization Vertical group Vertical +VR VR group
time group

Day 2 10 (33.33) 8(26.67) 21 (70.00)

Day 3 8 (26.67) 9 (30.00) 2 (6.67)

Day 4 2 (6.67) 3 (10.00) 3 (10.00)

Day 5 8(26.67) 3 (10.00) 4(13.33)

Day 6 0 4(13.33) 0

Day 7 0 1(3.33) 0

Day 8 2 (6.67) 2 (6.67) 0

Total 30(100.00) 30 (100.00) 30 (100.00)

VR: Virtual reality.
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Tab 3 Motion sickness incidence and training effectiveness of training groups during verification voyage period

N=30

Item Vertical group Vertical + VR group VR group Control group
Mild symptom, 7 (%) 3 (10.00) 1(3.33) 1(3.33) 0
Moderate symptom, 7 (%) 0 0 2 (6.67) 2 (6.67)
Severe symptom, 1 (%) 1(3.33) 0 4(13.33) 3 (10.00)
Extremely severe symptom, 7 (%) 0 0 3 (10.00) 22 (73.33)
Symptomatic, 7 (%) 4(13.33)" 1(3.33)" 10 (33.33)" 27 (90.00)*
Training efficiency/% 85.19 96.30 62.97

"P<<0.05 vs control group; “P<C0.05 vs VR group. VR: Virtual reality.
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