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[ Abstract ] Objective To observe the effect of the supine-posture ripple wood training in preventing motion sickness
caused by linear acceleration. Methods Totally 61 motion sickness sensitive males were screened by a vertical oscillation
simulator and divided into mildly sensitive group (Graybiel score 1-15, =28) and severely sensitive group (Graybiel score =
16, n=33). The participants in the 2 groups received 5-d ripple wood training, 30 min/d. The movement frequency of the
ripper wood was maintained at 0.25-0.35 Hz, with an acceleration of 0.15-0.25 g. Graybiel score during the training period
was recorded. The static balance function test was conducted before and after training on the 1* and 5" day. Results During
the training period, the Graybiel scores and motion sickness incidence in the severely sensitive group were decreased with
the increase of training days, and all participants achieved complete acclimatization on the 4" day. The Graybiel scores of
the mildly sensitive group were low during the whole period, and the complete acclimatization period was 2 d. There was no
significant difference in the sway area of the severely sensitive group in static balance function test before and after training

(P>0.05). The mean velocity of the severely sensitive group in static balance function test was significantly increased after
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training versus before training on the 1* day (P<<0.01), and there was no significant difference before and after training on the

5" day (P>0.05). There were no significant differences in the sway area or mean velocity of the mildly sensitive group during

the whole training period (all P>>0.05). The validation experiment showed that the motion sickness incidence and the symptom

severity were significantly decreased in both groups; the motion sickness incidence of the mildly sensitive group decreased from

100.00% (28/28) to 35.71% (10/28); the incidence of severe symptoms in the severely sensitive group decreased from 100.00%
(33/33) to 6.06% (2/33) and the vomiting incidence decreased from 96.97% (32/33) to 6.06% (2/33). Conclusion The supine-

posture ripple wood training has great effect in preventing motion sickness, with widespread use and simple operation.
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Tab 1 Comparison of baseline characteristics of motion sickness sensitive individuals between 2 groups

X+t

Characteristic Severely sensitive group n=33 Mildly sensitive group n=28 t value P value
Agelyear 23.79t4.10 22.93+2.23 0.991 0.326
Body height/cm 175.851t4.46 175.93+4.13 —0.072 0.943
Body weight/kg 70.17+7.38 72.50+8.66 —1.101 0.275
Body mass index/(kg=m°) 22.66+2.09 23.38+2.21 —1.307 0.196
Graybiel score 17.24+2.44 2.93+2.09 24.386 <0.001
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Tab 2 Motion sickness incidence in motion sickness sensitive individuals on different training days

n (%)
Training day Severely Sf-:nsitive group N 233' Mildly sepsitive group N=28 : Statistic P value
Symptomatic Asymptomatic Symptomatic Asymptomatic
Day 1 11 (33.33) 22 (66.67) 5(17.86) 23 (82.14) 7 =1.875 0.171
Day 2 8 (24.24) 25 (75.76) 0 28 (100.00) Fisher exact test 0.016
Day 3 2 (6.06) 31(93.94) 0 28 (100.00) Fisher exact test 0.495
Day 4 0 33 (100.00) 0 28 (100.00)
Day 5 0 33 (100.00) 0 28 (100.00)
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Tab 3 Statistical analysis results of static balance function tests of motion sickness sensitive individuals in 2 groups

Main effect of vertical oscillation Main effect of acclimatization Interaction effect
Fvalue Pvalue Partial’ Fvalue Pvalue Partial ;% Fvalue P value Partial 5’

Test mode Variable

Severely sensitive group

EO-FIRM Sway area 0.053 0.820  0.001 0.690 0.411 0.015 0.796 0377  0.018
Mean velocity  14.149  <<0.001  0.243 6.590  0.014 0.130  9.235 0.004 0.173
EC-FIRM Sway area 0.607 0.440  0.014 2.887 0.060 0.062 3963 0.053 0.083
Mean velocity 5.495 0.024  0.111 7.369 0.009 0.143 7242 0.010 0.141
EO-COMP Sway area 2.957 0.093  0.063 0.295 0.590 0.007  6.586  0.014  0.130
Mean velocity 4.885 0.032  0.100 4226  0.046 0.088  5.159  0.028  0.105
EC-COMP Sway area 0.018 0.894  0.000 0.157 0.694 0.004 1.065 0.308  0.024

Mean velocity 5.331 0.026  0.108 3.160  0.082 0.067  4.565 0.038  0.094
Mildly sensitive group

EO-FIRM Sway area 0.572 0.452  0.009 1.612 0.209 0.026 0.894 0348  0.015
Mean velocity 0.420 0.519  0.007 0.034 0.854 0.001 0.087  0.769  0.001
EC-FIRM Sway area 1.464 0.231  0.024 0.029 0.866 0.000 0.010  0.922  0.000
Mean velocity 0.392 0.534  0.006 1.210 0.276 0.020 1.883  0.175  0.030
EO-COMP Sway area 0.367 0.547  0.006 1.823 0.182 0.029 0.875 0353 0.014
Mean velocity 1.767 0.189  0.029 3.190 0.085 0.065 0.153  0.697  0.003
EC-COMP Sway area 1.997 0.163  0.032 0.098 0.755 0.002 0.009  0.926  0.000

Mean velocity 2.739 0.103  0.044 3.944  0.054 0.079 0.017 0.896  0.000
EO-FIRM: Eyes open-firm surface; EC-FIRM: Eyes closed-firm surface; EO-COMP: Eyes open-compliant surface; EC-COMP:

Eyes closed-compliant surface.
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“P<0.05, ““P<0.01 vs post-training on the training day 1 in the same mode. X+s. EO-FIRM: Eyes open-firm surface; EC-FIRM:
Eyes closed-firm surface; EO-COMP: Eyes open-compliant surface; EC-COMP: Eyes closed-compliant surface.
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Tab 4 Incidence and severity of motion sickness in motion sickness sensitive individuals of 2 groups during screening

and verification periods

Severely sensitive group N=33

Mildly sensitive group N=28

Index Screening period Verification period Screening period Verification period

Graybiel score, X+ s 17.24+2.44" 536+5.527°% 2.93£2.09 1.39£2.33
Graybiel grade, n (%)

No symptom 0 6 (18.18) 0 18 (64.29)

Mild symptom 0 6 (18.18) 17 (60.71) 3 (10.71)

Moderate symptom 0 11 (33.33) 9 (32.14) 5(17.86)

Severe symptom 0 8 (24.24) 2(7.14) 2(7.14)

Extremely severe symptom 33 (100.00) 2 (6.06) 0 0

2 value 64.837 33.041

P value <<0.001 <0.001

"P<0.01 vs mildly sensitive group during the same period; ““P<C0.01 vs screening period in the same group.
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