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Summary : Questionnaires were sent to 8,570 students of elementary school, junior
high school, senior high school and college.

The questionnaires included questions concerning background factors(familial environ-
mental, living environmental, living habitual and constitutional)and direct factors(acceler-
ative, chemical, physical, personal, visual and mental).

The responders were divided into three groups : frequent motion sickness, occasional
and never any motion sickness.

The results were as follows .

1. In total cases, frequent motion sickness group were 1022 out of 8570 students(11.9
%).

Primary and junior high school students were 530 out of 6865 students(7.7 %), high school
students 457 out of 1581(28.9 %)and same cases in college students 35 out of 124 students
- (28.2 %). .

On sex difference in incidence of frequent cases, a slight female predominance was in
students of primary and junior high school, but no difference was observed in college
students.

2. Among primary, junior and senior high school students, the group with frequent
motion sickness had significantly background and direct factors more than the groups with
little or no motion sickness. But in college students, the group with frequent motion
sickness, occasional and never any motion sickness had no significantly background and
direct factors.

3. The frequent motion sickness group of primary, junior and high school students had
more background factors than that of the college students. As for direct factors, it did not
shown any difference from the same group of the college students.

4. The factors causing motion sickness consisted mainly of background factors in
primary and junior high school students, while they consisted mainly of direct factors in
senior high school and college students.
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Table 1. Questionnaire to motion sickness
Familiar information

. Occupation of family

. Number of family

. Home in loud place

. Gas or smoke near the house
. Motion sickness in family

Susceptible member

. Urticaria, asthma, nasal allergy, drug eruption in family

Personal condition

. Chronic disease

. Easily to cold

. Easily to diarrhoea

. Easily to brain anemia

Weakness to swing
Discomfort in looking something moved

. Discomfort in taking elevator

. Likes and dislikes in food

. Ability to riding bicycles

. Ability to swimming

. Vertigeneous feeling in looking down from high position
. Favorite sports

‘What kind of

Sensitiveness in skin
Tendency to urticaria

Hot and cold feeling suddenly
Change of general condition through the season
Diathesis said from doctor
Hearing loss

Ear discharge

Husky voice

Opened mouth

Sickness of otolarvngology

Motion sickness

Past history of motion sickness

First experience of motion sickness
Susceptibility of motion sickness

How long from quittance of motion sickness
What vehicles accompanied with motion sickness
Fear to vehicles

Easily to tired after taking vehicles

Motion sickness in self driving

Motion sickness in other driving

How often motion sickness occured

Motion sickness in bad condition

What kind of the condition

Discomfort in looking moving subjects in motion sickness
Discomfort in looking far in motion sickness
Discomfort in looking near in motion sickness
Discomfort in closing eye in motion sickness
What symtoms in motion sicness

Previous treatment for motion sickness

‘What treatment in motion sickness

Avoid from vehicles
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Table 2. Questionnaire to motion sickness (back ground factors) and frequency of each groups

Subject Elementary+junior high scool High school College

(Totsukawa towneAmagasaki city) (Yao city) (Tokyo+Kobe merchantile coll.)

Frequent Occasional No sicknes| Frequent Occasional No sickness| Frequent Occasional No sickness
Item N=5530 N=388¢ N=247 | N=457 N=640 N=484 N=35 N=68 N=20
Home environ- N % N % N % N % N % N % N% N% N %
Motion sickness | 441(83.2) 2338(61.1) 1006(41.2) 246(53.8) 250(39.1) 151(31.2)  22(62.9)* 27(39.D**  4(20.0)
In father 3206.00 138C3.5)  48C2.00  9C2.00*  3C0.5)** 3C0.6)** 3(8.6)** 1(L1.5)* 0(0.0)*
In mother 239(45.1) 1241(31.9)  489(20.0) 117(25.6) 100(15.6)* 54(11.2)  14(40.0)* 13(19.1)** 2(10.0>*
In sister 78(14.D* 456(11.7)  663C 6.7)  7T0(15.3)** 78(12.2)** 43(8.9)  4C1L.H** 20 2.9* 00 0.0)**
Life environmental factoy)
Gas or smoke 81(15.3)  427(11.0)** 260(10.6)  73(16.0)** 78(12.2)** 53(1L.0)*  3(.6)** 7(10.3)** 3(15.0)**
Life habitual factor
likees and dislikes | 363(68.5) 2361(60.7) 1343(54.9)  210(46)** 257(40.2)** 183(37.8)* 16(45.7)  13(19.1D**  4(20.0)**
Constitutional factor
Favorite sports 192(36.2) 1769(45.5) 1032(42.2) 171(37.4)  314(49.1)** 212(43.8)*  26(74.3)** 55(80.1)** 14(70.0)*¥
Weakness in swing | 215(40.6)  643(16.5)  107(4.4) 132(28.9)  65(10.2)  22(4.5)  7(20.0)** 10(14.7)** 1 5.00**
Discomfort ines | 115G1.7D  278C 7.4  29(1.2)  61(13.3) 20 3.D* 11(2.3)  3(8.6)** 4(5.9* 00 0.00*
Discom I ator | 274(46.6)  83421.5) 162(27.) 126(27.6)  76(1L.9)  22(4.5)  7(20.0)  7(10.3) 000.0)
Discom. in n 176(33.2)  466(12.0) 189C 7.7  71(15.5)** 80(12.5)** 45( 9.3)  7(20.00** 14(20.6)**  5(25.0)**
Easily to cold 234(46.0) 1372(35.3) 717(29.3) 149(32.6)* 165(25.8)** 106(21.9)** 14(40.0)** 18(26.5)** 5(25.0)**
Easy to Diarrhoea | 83(15.7) 414(10.3) = 204(8.3)  97(21.2) 125(19.5) 124(25.0) 12(34.3)  24(35.3)  11(55.0)
Easily to brain 53(10.0) 248 6.2)  76( 3.0 110241  61(9.5)  24(5.00  40L.4)** 5(7.H* 1(5.0*
Sensitiveness in skin | 142(26.8)  807(10.8)  409(16.7) 104(22.8) 101(15.8)* 54(11.6)  7(20.0)** 13(19.1D** 5(25.0)*¥
Tendency to urticaria 64(12.1)  327( 8.4)** 181( 7.4)  33( 7.2)** 45( 7.0)* 190 3.9*  5014.3)* 20 2.9** 3(15.00*Y
flotand eold iy | 75(14.2) 354 9.1) 1200 4.9)  50(10.9)  39( 6.1** 18C 3.7  7(20.00** 9(13.2)**  2(10.0)*
Change of general | 136(95.6)  722(18.6)  229C 9.4)  126(27.6)** 156(24.4)* 90(18.6)  13(37.1)** 17(25.0)**  6(30.0)**
ok orogy | 306(57.7)* 2013(51.8) 1072(43.8) 177(38.7)** 255(39.8) 152(3L.H* 14(40.00** 30(44.D**  6(30.0)**
Hearing loss 66(15.5) 277C 7.D* 143(5.8)  72(8.5)  30( 4.7** 21( 4.3) 205.D% 60 8.80** 0 0.00*¥
Ear discharge 28(5.3) 1020 2.6)* 44C1.8) 28(3.3)  8(1.3) 220 0.4)  20(5D* 202.9% 1(5.00*
Snoring 132024.9% 786(20.2)  688(22.8)** 91(19.9)  55( 8.6)** 31(6.4)  13(37.1)** 23(33.8)** 5(25.0)**
Husky voice 66(12.5) 3100 8.6)** 186C 7.6)  17C 2.00** 28C 4.H)** 13C 2.7**  0C 0.0)0** 4(5.9)** 0( 0.0)**
Opened mouth 112(21.1)  449(11.5) 458(18.D** 60C 7.0)  38C 5.9** 21( 4.3  5U4.D**  4(5.9* 00 0.0*¥
Nasal allergy 27(5. 0% 2060 7.9) 540 2.2) 205(24.1) 146(22.8)** 92(19.0)  3( 8.6)** 8(L.&* 3(15.0)*Y

Legend ; no marked: P<0.01, *: P<0.05, * %: NS
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Table 3. Quentionnaire to motion sickness (direct fator) and frequency of each grouups

Subject Elementary-junior high school High school College
(Totsukawa town*Amagasaki city) (Yao city) (Tokyo*Kobe merchantile coll.)
Frequent Occasional Frequent Occasional Frequent Occasional
Item N=530 N=3888 N=457 N=640 N=35 N=68
Accerelational factor N % N % N % N % N % N %
What kind of vehicles bus 411(77.5) 2263(58.2) 398(87.1) 325(50.8) 10(28.6) 1522.1)
" car 423(79.8) 2147(55.2) 309(67.6) 339(37.3) 7(20.0) 8(11.8)
ship 198(38.3) 911(23.4) 163(35.7) 112(17.5) 23(65.7) 40(58.8)
airplane 69(13.0) 180C 4.6) 37C 8.1 18( 2.8) 0C 0.0 4(55.9
train 96(18.1) 127( 3.3) 23( 5.0 5C0.8) 0C0.0 0C 0.0
Chemical factor
gasoline 339(64.0) 1503(38.9) 291(63.7) 225(35.2) 6(17.D 5C 7.0
paint 53(10.0) 184 4.7) 33C 7.2) 18 2.8) 205.71 1( 1.5
Physical factor
roughed sea 119(22.5) 524(13.5) 107(23.4) 93(14.5) 16(45.7) 35(51.5)
sitting 149(28.1D 409(10.5) 64(14.0) 220 3.4 2(5.7) 202.9
standing 85(16.0) 144(C 3.7 43C 9.4 13C 2.0) 6(17.1D 3 4.4
Personal factor
bad condition | 454(85.7) 2729(70.2) 384(84.0) 350(54.7) 0C0.0) 46(67.6)
discomfort in stomack 124(23.4) 141(19.1D 120(26.3) 104(16.3) 11(31.4) 200(29.4)
tired after taking vehicles | 124(23.4) 145( 3.7 53(11.6) 13C 2.0) 5(14.3) 1( 1.5
Visual factor
discomfort in looking movings |  320(60.4) 1428(36.7) 209(45.7) 206(32.3) 20(57.1) 33(48.5)
discomfort in looking far 162(36.2) 1637(42.1) 199(43.5) 321(50.2) 24(68.6) 41(60.3)
discomfort in looking near | 273(51.5) 1477(38.0) 197(43.1) 217(33.9) 24(68.6) 37(54.4)
Psychological factor
fear to vehicles 177(33.4) 340( 8.7) 70(15.3) 32( 5.0) 4(11.4) 3( 4.0
avoid from vehicles | 156(29.4) 313( 8.1 50(10.9) 23( 3.6) 411.4 0C 0.0

Legend : no marked : P<0.05, *: P<0.05, * #%: N. S.
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Table 4. Frequency of the frequent group in each subjects (elementary+junior high school,
high school, college) in questionaire (back ground factors)

Subject Elementary«junior high school | High school Slganlcance
(Totsukawa town*Amagasaki city) | (Yao city) College 2, <P<0.01
_ - (Tokyo+*Kobe merchantile coll.) | >, < : P<0.05
Item N=530 N=467 =!N.S.

Home environmental factor N % N % N %
Motion sickness in family 441(83.2) 246(53.8) 22(62.9) L>H>M
In father 32( 6.0) 9C 2.0 3( 8.6) H>L>M
In mother 239(45.1) 117(25.6) 14(40.0) L>H>M
In sister 78(14.7) 70(15.3) 4(11.4) L=M>H
Life environmental factor
Gas or smoke near the home 81(15.3) 73(16.0) 3( 8.6) L=M>H
Life habitual factor
likes and dislikes in food 363(68.5) 210(46.0) 16(45.7) L>M>H
Constitutional factor
Favorite sports 192(36.2) 171(37.4) 26(74.3) H>L=M
Weakness in swing 215(40.6) 132(28.9) 7020.0) L>M>H
Discomfort in looking movings 115(21.7) 61(13.3) 3( 8.6) L>M>H
Discom. in taking elevator 247(46.6) 126(27.6) 7(20.0) L>M>H
Discom. in looking down 176(33.2) 71(15.5) 7(20.0) L>H>M
Easily to cold 234(46.0) 149(32.6) 14(40.0) L>H>M
Easily to diarrhoea 83(15.7) 97(21.2) 12(34.3) H>L=M
Easily to brain anemia 53(10.0) 11024.1) 4(11.4) M>H>L
Sensitiveness in skin 142(26.8) 104(32.6) 7(20.0) L=M>H
Tendency to urticaria 64(12.1D 33C 2.2) 5(14.3) H>L=M
Hot and cold feeling suddenly 75(14.2) 50(10.9) 7(20.0) H>L=M
Change of general condition 136(25.6) 126(27.6) 13(37.1) H>L=M
Sickness of otolaryngology 306(57.7) 177(38.7) 14(40.0) L>H>M
Hearing loss 66(12.5) 72( 8.5) 20 5.7 L>H>M
Ear discharge 28( 5.3) 28( 3.3) 2(5.7 L=M=H
Snoring 132(24.9) 91(19.9 13(37.1) H>L=M
Husky voice 66(12.5) 17(12.0) 0C0.0) L>M>H
Opened mouth 11221.D 60C 7.0) 5(14.3) L>H>M
Nasal allergy 27C 5.1 205(24.1) 3( 8.6) M>H>L

Legend : elementary+junior high schoolhigh:L
high school M
college :H
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Table 5. Frequency of the frequent group in each subjects (elementary«junior high school,
high school, college) in questionaire (direct factors)

Subject Elementary«junior high school | High school Slgn¥f1cance
(‘T tsukawa fown® A K city) | (Yao city) College >, < P<0.01
oisuxawa town® Amagasai ciiy a0 city (Tokyo-Kobe merchantile coll.) | >, < : P<0.05
I N=530 N=457 .
tem =:N.S.

Accerelational factor N % N % N %

‘What kind of vehicles bus 411(77.5) 398(87.1) 10(28.6) M>L>H
car 423(79.8) 309(67.6) 7(20.0) L>M>H
ship 198(38.3) 163(35.7) 23(65.7) H>L=M

airplane 69(13.0) 37C 8.1) 0C 0.0 L>M>H
train 96(18.1) 23( 5.0) 0C 0.0) L>M>H

Chemical factor

gasoline 339(64.0) 291(63.7) 6(17.1 L=M>H
paint 53(10.0) 333C 7.2) 2(5.7D L=M>H

Physical factor

roughed sea 119(22.5) 107(23.4) 16(45.7) H>L=M
sitting 149(28.1) 64(14.0) 205.7 L=M>H
standing 85(16.0) 43C 9.4) 6(17.1) H>L>M

Personal factor

bad condition 454(85.7) 384(84.0) 0C 0.0 L=M>H
discomfort in stomack 124(23.4) 120(26.3) 11(31.4) H>L=M
tired after taking vehicles 124(23.4) 53(11.6) 5(14.3) L>HE>M

Lisual factor

discomfort in looking movings 320060.4) 209(45.7) 20(57.1) L>H>M
discomfort in looking far 192(36.2) 199(43.5) 24(68.6) H>M>L
discomfort in looking near 273(51.5) 197(43.1) 24(68.6) H>L>M

Psychological factor

fear to vehicles 177(33.4) 70(15.3) 4(11.4) L>M>H
avoid from vehicles 156(29.4) 50(10.9) 4(11.4) L>H>M
Legend : elementaryejunior high school:L
high school ‘M
college :H
BEWOE - 27X 3®HD 12BOMTH % LT BE#RTFIEZELLNS.
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Fig. 1. Trigger factors and mechanism of motion sickness. (multi-input theory)
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Fig. 2. Trigger factors and Mechanism of motion sickness. (sensory conflict theory)
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