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, April 5, 1946 |

Dr. Dean R. Brimhall -

Director of Research . :
Civil Aercnauntics Administration : !

- Room 3895, Commerce Building

NWashington 25, D. C,
Dear Dr. Brimhall:

Attached is a report entitled Studies Slckpogs, Serics
embodying three studies conduoted by G. R. Fendt under grants adminis-
tered by Wesleyan University. This report is submitted by the Committee
on Selection and Training of Aireraft Pilots with the recommendation
that it be included in the aeriss of Technical Reports lssusd by the
Division of Reaearch, Civil Aeronautics Administration. °

This 18 the second of a series of reports on atudiou conducted by
G. R. Wendt during the yesrs 1940-19.3., It is of interest to mnote that
the studies by G. R, Wendt, unfer grants from the Committee on Selection
and Tralning of Airoraft Pilots, from funds provided by the Civil Aero-
nautles Administration, lald the foundation for later research carried
out by him under the auspices of the Committee on Aviation Eedicine,
Office of Seclentific Research and Development.

Cordially yours, 7
¥orris S, Viteles, Chairman
Committee on Selection amd

’ Training of Airoraft Pilota
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This report is the sscond of a series desoribing investigations
on motion siclmess administered by Wesleysn University mnder grants-

in-eid from the Natlonsl Ressarch Cowmcil Committes on Seleotion and

Training of Aircraft Pilots. These studies were designed to sxmmine
the frequency of susceptibility to motion sisckness and the relation-
ship of susceptibility to previcus history of such illness.

Aclnowledgment is due to Dr, A, D. Tuttle, Medical Director of
the United Air Lines, for making possible the collection of the data
Thanks

as to the students, stewardesses, and others who partioipated in the

study.




.,"ﬁ; - i . “;Hr 4 % vy MU
b ¥ ; : o
. ' CONTENTS N
_FORERORD (] LI - - L] - - ' ] - L] 7. L ) L] L] * L] L] . L] - L} l-" ‘-
-l
1. Frequency of Susceptibllity to Motion Sickness Among ‘ B
!O'lmg ﬁd‘lﬂtﬂ X L) [] L] ] [ ] [ I 3 - » - a - » . ® » 1) L] [ ] - . 1 I “\' ) :‘
Sm ® & & * ® F 2 & P ¥ ¥ &€ ¢+ ¥ & ¥ 4 ¥ ¥ s L] 2 r' :
Introduﬂtion * % ® 4 8 8§ " & % 4 @ 3 B s & 4 @ . 3 - b
nethﬁ. ¢ & & & 5 s ® 4 % & B % & 4 2 B & s & & . 3 ’ . WU
A - Thﬂ quantiome S & s 9 & 3 & » 3 8B = 9 8 ¥ 3 gt e
B, Experimental Ezzziu and methods of administra- S
tim Oﬂ qu’Bt 1] - ] L] » - [] [ ] [ [ ] ] . 3 r‘j—.:
Results - s o B 4 % v & F & 4 B & T ¥ & 8 & ® ¥ » 6 Lo :I;_I‘:
Sﬂl 0791'-.-11 Rﬂﬂ'ﬂlt'- « & 8 B ¥ @& ®w e u & s =8 = & 6w # 25 ‘ 1:'?'
| APPENDIX Ai D,mﬂtimm’ [ ] [] ° o L [ ] [ ] L L] L ] L[] L - » L] L] - 29 ) . . ‘,,;i;-*
A-l, Sea, Train, Car, Airsickness Questionnaire, e
! ' Fﬂhﬂm 19m L L] [ ] - L L] L] » L] [ ] L] - - L] ' < L] - L] gl : :“-
A=2, Experimental Questlonnaire Form, June, 1940 . . . ., - 35 A
A-3, Experimental Questionnaire Form, January 14, 1941 . A8 g
A-4. Motlon-Sickness Inventory, December, 1941 . . . . . 54 L
o 11. Airasickness Ambng One Hundred Eighty-nine Airline Steward- o
i : esses and Itas Relationship to Previcua History of Motion B
f N - P SiCanBB L) o « * . . - - - L] - - L] L ] L] . L] - L] LI L ] L] . 57 ° ‘:',,
. Smﬂr’y e 8 & = 5 & 4 8 ® % B 2 ® s a2 » ® & 5 & ¥ & 58 - >~+ :‘
.’ l lntroduction FEE I I ®' 1 * = w & a4 ® & ¢ & a 59 R '-_,:1;'0_(
' Pmceduraﬂ L . L I R T L A S A A L 59 E't:“"}a?k
Re!\lltﬂ ¢ % & % * ® & T ® " s ¥ &4 € % ¢ # 3 © 3 2 € @ ' 61 ?j?%i
Digcussion . & ¢ v ¢ s 4 0 s 2 e s e s e e s e e 67 %%
APPEHDIx A‘ - Y -« e -‘ e % w w W 3 & & B 8 § ¢ W 8 B @ 69 ?' -:i‘p

A~1, Scoring Method for Questionnaire of Jawuary 15, 1941 71 ji
A-2, Chart Showing Scatter of Motion Sickness Scores
and Airsickness Ratings for One Hundred Eighty-
nine Air}ino,stewardessas N O

- FE
LA
e

o 5 Yy
Iwr“‘|h‘:§?ﬁ‘5:-:'1
n

3
L)
i:‘w

111, Airsickness Among Seventy-one Student Pilots and Fifteen
Instructors and Its Relationship to Previous History of LR
Hotion Sickness . e

Summary . . .
Introduction .
Procedures . .

- L - - [ ] - L L L] - - L

4

. o LI ) » P L]
[ L3

»

» w
-

Results . .
Discussion

.-
« 4 & w =

Ly

ey e b
g s o
R ¥

B3IIAI
%

L - . -
+ = &
s o ® 8
. 4« ® =
¢ ©o = @
- 8 a @
. 8 & .

3

b W A s e
Mo gae AR

Vg L R

oA e
A

?‘:iri:": i

R

RS
a7
L +
EXaa:
el

.}
§e
-

,
W
P
Bt



STUDIES 1IN #OTION SICENESS

Serliss B

I

FEEQUENCY OF SUSCEPTIBILITY TO MOTION SICKNESS
AMONG YOUNG ALULIS

by

: G. R, Wendt '
Head, Department of Psychology
University of Rochester .
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SUMMARY

" A geries of questionnaire surveys was mads by means of which the
frequency of susceptibility to motion sickness among young adulta was

" estimated, The groups reported in this study inoluded seven groups of

college mtudents end a group of eirline stewardesses. The guestion-
naires included items on sea, train, suto, street car and bus travel,
and on elevators, lewn swlings and arusemsnt park devices., Four forms
of questionnaires were used. Some groups wers assembled for question-
naire; others completed it without supervigion. The results have been
presentod for normative purpoees. Such norms are useful both In the -
svaluation of the practical importance of the problem of motion slck-
peas and for guidance in construction of motion sickness loventorles
or estimates of thelr possible usefulneas as predictive devices.

Aceording to the over-all data, taking no account of type of sub-
Jeot or form "of question, smong transportation devices boats wers most

frequently rated as naussating, 42%; then buses, 25%; autos, 24%; street

cars, 11¥; and finally trains, 10#., The obtailned percentages varied,
however, depending upon the form of the questicn, For instanoce, the

reported frequency of susceptibility on boats was 53% when the subjects
wore asked to report whether they had sver, at any age, been suseceptible

and were reguired to answer for each of three or four age periods; 46F
when aeked a similer question requiring less deteil in the reply; 36&%

when asked "Have you ever been seazick?" and required to anewer by "Yes,"

"No" or "Silghtly"; end oniy 3)% when the eubjects were asked to state
whether they would be affested by a future ride. Questlons concerning
susoeptibility at various age levels ahowed the gresteet frequenoy at

the grade achool ages. Comparison of women and men, on comparable ques-

tiopnaire forms, showed that women reported more motion aickmess than
nen and that accepted pilot applicante had less sickness in their his-
torles than other college students,

L
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FREQUENCY OF SUSCEPTIBILITY TO MOTIOR SICERESS
AMONG YOUNG ADULTS

INTRODUCTION

This study is one of a geries of investigationsl soncerned with
motion sickness susceptibllity undertaken by Dr. G. R, Wendt at:Wes-
leyan University under the esuspices of the National Research Coumeil
Commitiee on Selection and Training of Aireraft Pilota. Ths frequency
of susceptibility to motion sickness waes obtained on four forms of
questionnaires for seven groups of college students and a group of alr-
1ine stewardessez. The results are presented for normative purposes,
slnce such data are useful both in the evaluation of the practical
importance of the problem of motion sickness and for guidance in con-
struetion of motlon-slckness inventorles or estimates of their possible

‘usefulness es predictive devices.

METHODS

A. The questionnaires. The four queatlionnulires used represent a pro-
gressive. develcpment, from a form made up in Febtruary, 1940, through two
long forms of June, 1940, and of January 1., 1941, to a short forh of
December, 1941. Copies of these are included in Appendix A of this re=-
port. Each questlonnaire was accompanied by appropriata explanatory
material when given to the aubjacts.,

B. Experimeptal groups and metsods of

i, Student Veple Unl i Fe N e 624).
The Wesleyan atudent body (all male) took the questionnaire of February,
1940, in smell sssembled groups at fraternity houses and at the student
union building. Of a totel student lLody of approximately 725 students,
624, completed gquestiommeirea. Beocause of the large proportion of _returns,
it may be assumed that no great ssmpling errors are involved.

2. We Univetpity ent cla tember H = 1 ).
These subjects {all male} took our questiommaire of Junse, 1940,
part of the fireshman testing program vwnder superV1aed adminiatration.
All entering students participated,

i

Ipor other studies of motion sicknese conBicted by the author under
the auspicas of the Committee on Selection and Training of Alreraft pilots,
see: Wendt, G. E. Motiop sickness viation. NRC Diwvision of Anthro-
pology and Paychology, Committee on belection arnd Training of Adlroraft
Pilote, Kay 2945. Also, Wendt, G, jes 1 i
Serles A. Washington, D, C.: CAA Division of Research, Report Ho. 40.
December 19/ . .
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SO
studon‘t.s in paychology cla.ases atl varicus universities completed our
questionnaire of Jume, 1940. They were not assembled for this purpose.
The schools involved weres ’

X
Erooklyn College © 85 t
. Columbia University ) 28
New York University L 11
Univeraity of Roeheater - 30
Oniversity of Michlgan. 13
University of Virginia - 28
feorge Washington Univeraity 21
University of Missouri 24, .
Purdue University 3 S
Selective factors wers po.siblf opsrative in this group; namely, tlieir
membership in pasychology clasmes and in summer sezslons, We have no
information on selection of summer sepsion studenta with relation to
motion sickness susoceptiblllity, but tebulation of data at Wesleyan Uni-
versity showed that more mmptiblea took psyohology courses than did
non~ausceptibles.
kc I% q : ‘
-BUDBAT A 111 : ugh the courtosy o.f collea.guea,
age studq:it pilota or accept.ed pilot applicants completed the ques-
tionnaire of June, 1940, They were not asserbled. Severn or more subjects
above normal college age appear in this group and are included in our cal-
_culations, The echools involved were: . .
X
University of Michigen 89
- Unlveraity of Rochester 47
* Purdue Univeraity 50 '
University of Virginia 6
Brocklyn College 3
Coluxbia University 2
5, Dpi L : Through the courtesy
of Dr. A. D Tut't.la, lladical Direc‘bor of Unitod Ar lines, all stewardesses
in the employ of the company in February and March of 1941 cgmpletnd our
questionnaire of Jamuary 14, 1941. Thay were not
6. . ; pde; N _pEYCho ERTIRE O M 5
(w). ‘l‘hmugh the courtesy of collea.guos, our quea*bionnaira of
2¥or !‘urth.r details of a study Involving this group, see the sacond
report in this Serles. - ‘ ‘



Lavemper, 19.1. was aurinistered cuoring ~lisseg, oider supervialion.’

7. Browm Univergity male giwdents in peyechology,.soring of 1942,
{N_» 293). These questionpsires rare obtained in the sume way as those
of the women students. Other édata vn this group hkave been reported 1n
8 previcus pappr;3 )

8. Harvard College students, spring of 1942, (N = 245}, In connec-
tion with an investigation of tbe reletionship between scmatotyped and
motiop-sickness history, Dr. W_. H. Sheldon amd Dr, S, 5, Stevens sent us
the names of three groups of Harvard stuvdents eelested from their flles
on the basis of certain hypotueses conecerning relationships of body-form
to susceptibllity. These hypothesee were that irndividusls with a second
component (mesomorphy) of 5 or higter would tend to Le non-susceptibley
that individoals with a third componcut {(ectomorphy) of 5 or higher would
tend to be susceptible; and that individuals in whom both the first and
third ccmponents were higher than the second component, for example, a
i=2-4, would tend to be sugesptibla. Out of a total of 306 gtudents cir-
cularized, 253 geni back gquestlonniires. Eight of these were rejJected for
incompleteness. The three groups turned out to be similar so far as total
bhlstory of motion sickness was conceined, so they are included in this pa-
per as a fair saemple of Harvard studeats., The motion-sickness history
scores> obtained on the questlonnaires showed that for the high second com-
ponent the median motion-sickneas history scors was 33, the Iinterquartile
range was 10, the N was 108; for the high third component the medlan score
was 34, the interquartile range was 11, the N was 109; for the high first
and third component the median score was 30, the interquartile range was
12, the N was 28. The average scores of ithe same groups were 29.7, 31.4,
and 29.6.6

Age of subjects. The age distributlion of the subjects in each'group
1s shown in Table 1.

3Lindsley, D, B., and Wendt, G. R. An investigstion into the rels-

1 £ electroenocephaio to_motion sickneas ceptibility.
In Studles in motion sickmess, Sepies A, (see Footnote 1). _
4sheldon, W, H., and Stevens, S. S. The varieties of temperament.

New York: Harper and Bros.;, 1942,

. 9The scoring methcd is ceecribed in a previous report. OJee: Alex~
ander, S, J., Cotzin, M., Hill, C, J., Ricciuti, E, 4., and Wendt, G, R.
Wesleyan University studies of motion sickness: VI, Predistion of siek-
naga on a vertical accelerator by meens of a motion-sickness history ques-

tionnaire. J, of Payehol., 1945, 20, pp. 25-30,

6The sooring system 1s such taat low scores indicate a history of
sicknesa; high scoress indicate fresaom from sickness. The obtained dif-
ferences betwesn the first and second groups are therefore in a directieca
sontrary to ths hyvothesis of the Urestigation. The magnitude of the
differenve is. nometar Loo smal. .0 show a true difference.
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% TABLE 1
“L ‘ AGE DISTRIBUTION OF SUBJECTS FOR EACH GROUP
¥ )
% B 4 o 8 :i 0 g E g‘
Ly ' g ‘E‘ ﬁ.a ‘E ) o @ ) -
ol > 5m ﬁ% ) Q 'g § E g &
,, . 5 %‘é B W - 2 @ i

- 3& 3 $8 3 E'§

2 & 32 8% 25 4 %} 3
= ER E$ nd L & g8 & cy
i 14 1
it 16 7 2 1
& 17 17 4B 10 9 17 1
p 18 9 84 33 9 2 72 12
£ 19 173 38 41 42 27 72 43
L 20 153 10 45 i2 28 73 54
£ 21 117 i 30 23 1 15 35 76
2 22 .47 1 23 29 17 3 10 52
S .23 13 12 21 34 1 i 5
ERN 24, 6 ' 17 15 . i, ' 1 2
|5 25 1 10 8 - 40 1
= 26 3 1 23 1

5 27 3 9 4

i 28 5 1 7 1

B 29 1 4 2 i

p 30 5

o 31 i 3

s 33 1 1 1

i 35 1 1

EE 36 1 1

e 37 1 1

G £0 . 1

gi‘ﬂi.‘v '41 1 il

o 43 1

% ) No Answer 9 4 2

Gis -

By FESULYS

fi,. , . The frequency of rasponua to each item was determined for each group.
“ The results are here presented in terms of percentages who replied to each

item., Each group 1a first presentsd separately and then certaln over-all

1, Student boily, VWesleyan Uniyeggi;y, (N = 624)., The questionnaire
of February, 1940, waa, in our opinion, not a good one for the present
statistical purposes in that the items requiring a report on actusl in-
standes of -slckness were phrased in such a manner that the answers of thoss

P Lt S LE S RO
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without experiencs unu of thwde :lcoh enderisnes but without sickness, could
* not be distinguisihed zithout uminaldy treatnent of results, Moreover, some
of the fregquencies of ropurisd .1 cspulbllity to siclmeszs were so far be-
low the frequencios actually observed among similar populations as to lead ;
to the conclusion that this quwesi'cnnzire serloualy underestimated some .
categories, This error was probably waximum in the case of seaslekness
and airalckness, whers many lacked experience, and minimum in the other
vehiclesa. Incompiste questicmmrires were fairly numerous. Tables 2 %o &
show the obtained data. Our anzlysie omits replies to some questilons es

may be seen by reference to the copy of the guestiomnaire {see Appendix
A=1).

ey At I

TABLE 2

I prediet that I wonld {J) become sick to the point of vomiting, o
(2) become queazy, pele and feel very unconfortable, (3] be slightly
affected, (4) be completely unaftected, (x) insufficient experience.to
meke & judgment .,

S Ta ety

58

»
o

3 4

x
£.8 51,1 26.1
6,8 91.0 1.4
1.2 80.2 5.6
5.0 81.0 0.1
8,1 8.8
1.6 0

Four-hour sea voyage in modsrate wind
Four-hour train trip

One-hour street car ride

Four-hour auto trip as passenger
Three~hour plene trip

a

N R OW
-
(BT . DS

R TR

P N

19.8 68,
64.6 20.4

n =

O ODOOW

o

Average 1

3

In Table 2 are glven the students' own predictions of susceptibility =
on boats, trains, cars, autos end planes in terms of the per cent of the
total group chocsing each of several predicted degrees of sickneas. Only
one alternative was allowed in snswer to sach question., If we depend on
enswers found in column 4 (predietlons that they would be "unaffected" by
a trip) to judge relstive susceptibility, 1t ias observed that the relative
rank from most nauseating to least nauseating is: 1. planes, 2. boats,

3. street cars and autos, and 4. trains. o

N
Lo I

Table 3 shows amount of experience on each vehiole, Column J shows
at a glence the frequency of complete lack of experience, Almost all hed
been on autos, trains and street cara, most on boats, but leass than half
on planes, Speclal factors affecting this Wesleyan group were: 1. sea;
the student body was drawn from sea-coaat states; 2. train; Middletown,
Connectiout, was: reached by train travel primarily; 3. plane; the Wegley-
an group included few wealthy and relatively few very poor students.

P G e
. L L R A
PIRRL Ty -C'Tw‘l—!t pun o s -

A el

0 1‘;:“:, “

o T

Table 4 shows frequency of recent experiences of sickneas, The in-
terpretation of the term "recent” was left to the student to define (wit:
a probable loss of relisbility in the item). The seasickness data ara
sonfused by the fact that alternative 4 {mever sick) was chosen by some
who shouid have chosen alternative x {insufficient experiemes). In the
casé of the other vehicles inexperience was less common, so the obtaines
dats are more nearly correct, 1f me lump together all instancea of recent

Y
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sickness (alternatives 1, 2, and 3), the rank of the various vehlcles in
terms of per cemt of the total group affected is: 1. mutos, 19,1% affected;
2. boats, 18.1%; 3. street cars, 6.4%; and 4. trains, 4.9%. The relatively
high frequency in the case of autos is perbape in part due to the greater
opportunity which the subjects had to bsoome siok in them, The frequency
of sickness on boats would probably have increased considersbly if the )
80% with oscasional, little, or no experience hsd increased their experi-
ence, :

TABLE 3 i

I have taken voyages or trips (1) often, (Ef occasionally, (3) rarely,
{4) never.
. No
< 2. 3. /. Angxer
Sea 16,0 33,3 28,6 18.1 3.8
- Traln 60.4 .31.0 6.8 0.6 0.9 A
Street car 4832 33.4 13-6 1-4 3q2
Auto ) 92,4 5.4 . 0.9 0 1,1
Plana 2.2 uq'j 27-5 525.5 2.4
Average 3.8 235 155 16.5 2.3
TABLE 4

'In the recent pagt 1 have become sick {1} uaually, (2) sometimes,

(3} rarely, (4) not at all, {x) insuffisient experience.

. Ko

S 2 L A X Anpwer
Sea 2.0 7.5 9.1 51,6 29,0 1.1
Train 0.1 1.2 3.6 9.6 2.8 0.3
Street tar 0.4 2.5 3.5 83.8 8.9 0.6
Auto 0.9 6.2 120 80.6 D 0.1
Average 0.5 4.2 F.1 76,9 10,2 0.5

Table 5 shows salf-ratings of suaceptibilitj at various timesa during

T B 2 e

and since childhood. The subjects were allowed to check as meny al terna-
tives on these questions ss were deacriptive of them. ‘On all vehicles,
sueceptibllity wes most frequent in grade sthool years and dropped off
with incressing age. Reported pre-school susceptibility wes relastively
low. ¥We are inclined to attribute this to lack of opportumity for siclmess
-and to loss of wemory of it, rvather than to a true reaistance to siakness
in early childhbod. Alternative 5 {never eusceptible) gives the seme rank
order of susceptibility as iz show¥n for alternsetive 4 in Table 2; 1.e.,
that seasickmess suscaptibiiity fs mcat {requent, then autos and street

—:.(r



cars, and lastly traina. Sickness in autos does, however, show up mors 7
frequently in this total history report than it doss in the previous gues- ]
tione (ses Teblea 2, and 4). . : B

TABLL § ‘ o

. ﬂ;.»;,.

. . I am or was pusseptible to sickisss (1) now, (2) during high school -
years, (3) during grade school years, (4) during pre-schoel years, (5)

ES

never, (x) insuffisient experieice to make a judgment. .

: No N ';

A1 2 3 4 5 X e Lo

Ses 7.0 13,3 13,9 6.3 46,6 - 27,0 0.8 .

Trein 1.4 1.9 3.6 3.0 8.4 3.3 0.3 S

Street car 3.3 3.3 4.1 3.0 83.8 6.0 0.4 "

Auto Te5 9.7 9.0 9.4 6.0 03 0 A

AVOI'HEQ 4..;3 7.1 10.2 5::4 7200 9.2 oc‘b 1»%

Table & shows reporta of nausea in movies, from flickering light, in :
elgvators and on ampusoment park devicez, The table is self-axplanatory

and coutains no especially notable results, unless it bs that one out of .

twelve college students reported being nauseated by movie attendance. é

TABLE &

In the following list indicate aay cituations which have, within the 'Zg

last two years, made you feel nauseatsd to any degree. 3

> | -

N N 2

les Na Experlenge Apswer . A

¥ation ploturaes, 7.3 89} 0,6 S }f

Driving past tirees through B

which the asun fliehors 8.1 83,8 A A 3.5 <

Marry-go=round 13.9 70,6 12.5 2.8 .

Farris whesl 8,0 65.0 23.7 3.2 E

Alrplane glider 5.5 25,1 66.0 3.2 S

Elevator - 12,9 82.8 1.6 2.5 b

loop~o=-plans R 25,0 57.8 2.8 - 5

Lindy=loop 7.6 23,2 64.9 el .

Roller goastaer Tl 67.1 16.3 2,4 "

The Whip 12.5 AQods 25.4 2.4 i

Aversge 10.4 59.% 27.3 3.0 :
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- 2, VUealevan University epteving ¢lase (K > 199). The data obtained
from the June, 1940,questiopnaire ware much more satisfactory than those
from the earlier version, Thls gurestionnaire included unambiguous ques-
tiona on actual ccourrence o slickness, Furthermorae, there were no in-
couplete gquestionnaires in the group. Like the earlier cone, thim ques~

tionnairs showad some curious underestimations of eusceptibility on the
part of the students, For instance, no student rated himaelf as likely
to become sessick during e four-hour voyage in a moderate wind., It 1e

‘& safe eatimate that in fact at least 10% would bocome sick. The results
‘are presented in Tables 7 to 11. Twentiy questions are omitted from this

analyeis bscause the Information appearing in them did not seem to be
worth the trouble of analyeis.

TABLE 7
Rave you ever beens
. ¥ included
len  Siightly i) —in group
smiﬂk 18ul 2503 5604 1510
Train slok 6.1 3.5 90.2 195
Cer sick (atreeﬁ
car or subway) 5,0 4.5 90.4 198
Cer sick (autos) 23.1 12.0 64 .8 199
A'Qr&gﬂ : 13 ol 11 u3 75!:5

Table 7 shows the percentage fraquenoy of actual cases of sickness )
on boats, trains, street cara or subweys, and automobiles. In the cal- ’
culation of these percentages only those cages were used who had exper~
lence. The included cases are thoss who raported experience "ufien,"
"oocesionally,” and "rarely." I we accept the "no siockness" 001unn as
the most valid index of resistsnce to sickness, sea voyages are seen %o
have been the mcst naussating, then aute trips, with train and atreet
oar or subway rides least. Among those reporting frank sickness (the
"yes" oolumn), automobiles are in the lead, then hoats, with trains and
cars last, It gsesms a reasonable conjootura that autombilas renk high
in part becauses of the very moh greater frequancy of use,

Table 8 shows self-ratinga of what would happen if they made a future '
trip, Boats are given first place as potentisl causes of sickness;, then
autos, with tralns and cars last, There was a strong tendenoy for the |
subjects to predict that they would be "elightly affected" rather than
predioting "nsusea and vomiting," sinoe only one out of 199 judgad that o
he would become frankly sick on any vehicle, This questionnaire result )
is denled by all sxperience tables. ' f

. -



TABLE 8

Under ordinary circumstances, under the stated conditions, I would
(1) beoome very sick, to the point of nausea and vomiting, (2) bsoome
queazy, pals, and feel uncomfortable, (3) ba only slightly affeotsd, ()
be unaffaected, _ .

A £, —_— L.

Four-hour sea voyage in moderats wind 0 445 22.1 73.3
Four-hour train trip 0 1.0 7.5 91.4
Cne-hour strest car or subway ride o 0.5 6,0 93,4
Four-hour auto trip as paasenger 0.5 2.5 9.5 87.4

Average 0.1 2,1 11.3 6ok

. Tabhle 9 daals with amount of ezﬁerienca. Frequent experience was
common only ik autos {94.9%); Wwas unusmal Iin boats (10%). Complete lack
of experience was significant only for boats (22.6%).

TARDLE 9 -~

I have taken voyages or trips (1) often, :2) ogoasionally, (3) rarely,
{(4) never, ‘

i 2 3 A

Sea ' 10,0 32,6 34,6 22,6
Train 52,2 35.6 10,0 2.0
Street car or subway 64,3 29,6 5.5 0.5
Auto %ad 4.5 0.5 0
Averaga . h5.4 25_6 12c.7 603

- Table 10 surmarizes an approach to the ssme question as Table g,
but in a slightly different wey. The sublesots were asked whether they
were "now susceptible,” rether than for & specific prediction, In addi-
tion, reports on past susceptibillity wers required. The over-ell re-
sults peent rore in line with oxporlence tables, but there is a small
peculiarity in that on bozts and cars tha high school perlod was rated
relatively low for eusceptlbility, while ome might expect 1t to be rated
higher than present suscaptibility. CGcemparison of vehicles can best be
made by reforercs to column 4, "rever susos;tible," vhere they starnd in
the rank, boats, autos, treins ani cara, boste bolng worse.

Tebla 11 shows epocts of slolmoss on other devices, including amuse~
ment park devicss. The tabls conteline wo enpeclslly notable results,
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. I am or was susceptible to siciuess {i) now, (2) during high school
years, (3) during grade school years, {4) never, (3) insuffioient exper-
lance, : : : . ‘

I S e 4 -2

On boats 7.0 3.0 105 46,2 33,1
On trains 2.0 2.5 3.0 8509 "]
On strest cars, subways 1.5 0.5 3.5 89.4 5.0
In autos 4.0 5.5 19,5 68,3 2.5
Averege 3.6 2.9 9.6 T8 113

TABLE 12,

Indicate whether the following have, within the last four years,
nades you feel nauseatad to soma degrae,

. No
pLT: ] Experdence
Elmtor 1.0 8804 0-5
, Hammook 5.0 86.9 8.0
Lawn swing 10.0 83.4 6.5
Meryy-go=round 6.5 87.4 6.0
Ferris whesl . 6.0 76,3 17.5
"Airplane glider Bo5 33.6 59.7
‘ Loop-o*plano 144.5 34:\6 50a7
‘Lindy-~loop 5.5 26.6 67.8
Roller coaataer . 12,0 68,8 19.0
The Whip 12.5 65,8 21.6 ,
Average 3,3 65,2 25.7

R & ARBRE 8L Vvarious -bf- 1Ml Qg ' ‘
of 19 { = - . These students tock the June, 1940, ques~ -
tlonhaire and the same anslyses wers made. It should be noted that .
about half of the subjects wers from "inland” universities. The group
wes much less homogeneous than the Wesleyan group, The results are pre-
sented in Tables 12 to 16. ‘

Table 12 shows the frequeucy of actusl sickness among those with .
some experience on esach vehicle. The general relations are diffaerent .
in respect to the reanking of trains and cars from those found for the i
Wesleyan group, reports of "ne siokness" bsing least frequent on hoats,
then autos, cars, and finally treins. Among those reporting frank sick-
ness (the "yes" column) the ranis wers the same, Thess students also -

LLER



m

R

s"‘
*n

7.13,.

differed from the Wesleyan group in reporting smalier frequencies of slgk-
ness in boats and autos, and larger on street cars and subway trains,
This may be a consequence of the inelusion of a large New York City group.

-

TABLE 12
Have you ever bean:
. N 1ncluded |
- Ies Slightay S  _ingroup.

. Seastok 20,9 13.0 66,0 153
Train slck 7.9 Lo 87.8 238

+ Gay aick {ztreet -
car or subway) B.7 . 10,7 80.4 241
Car sizk {autos), 12.5 10.4 76.9 239

Average 12,5 9.6 77.8

Table 13 shows self-ratings of probeble future sickness. Boats were
predicted to be most nauseating, then autos, trains, and fihally cara,
This sequence follows that shown in the pre:eding table and differs in
the same way from ihe ranks hy the Nesleyan group displayed in Table 8,
As in the Wesleyan grovp, few predicted that they would become eick to
the point of vomiting, although many predlcted lszser sickness. In
over~all resulte more of these summer session paychology atudents be--
lieved thomselves susceptible than did Wesleyan studenta.

TABLE 13

"Under ordinary ciroumstances, under tha stated conditions, 1 would
(1) become very sick, to the point of naur:x and vomiting, (2) becoma
queazy, pale and feel uncomfortable, {2) e only slightly effected, (4)
be unaffected.

. - — A

Four-hour sea voyege in moderste wind 1.6 8.2 30.8 59.2
Four-hour train trip 4 3.7 10,6 85.1
One-hour street ::r or subway ride 0.4 2.8 Tady 93.4

~ Four-hour auto trip as passenger 0.8 2.0 13.9 83,1
Average - 0.8 42 15,7 BO.2

t

Table 14 displays data on wwunt af sr#perience. More than one-third
had never been on boatz, but tlz numbers without experience in trainas,
cars, and autos were nagligible is a towl group they had more expser-
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isnce op etreet cars and subways than 444 the Wesleyan group, less on the
b other vehicles._ The inclusion of 13, Wew York City students perhnpa ac~
TR ‘counts for thess differsnces.

Wtk gy -
PR

TASLT 14

-

H I have taken woyagas or trips (i) often, (2) occasionally, (3) rarely,
i 4} never.

5 ‘ Ko

& - 2. —d 4. Answer

i ' Sea 7.3 23,8 30,0  37.0 1.6

% - Train 5420 a7.0 16,0 2,0 a.8

k Strest car or subway 6.9 16.0 5.3 0.8 0,8

Auto .3 12,3, 1.6 1.6 0
Average 53,9 22,3 13.2  10.4 . 0.8

K . \

é, Table 15 shows susceptibiiliy et various age levoles. The ovar-all

- rerults are very closs to thcso obtainad with the Wealeyan group; sus- ,
: captibility decreased with inorsase in age. Golumn 4 ("never susceptible”)
5 shows that susceptibllity hed been moet frequent on boats, then uutos, ard
% lesst on cars and traine,

i -

I TAELE 15

Eﬁ%a' I am or wes susceptible to elckuess (1) now, (2) during high achool
> yoara, {3} during grade school years, (4) never, (5) insufficient exper-
; lence,

:  Fo

‘,‘ e 4 A ~2. Apswer
o On boate 45 50 37 432 415 1.2

%i- On trains ‘2,8 1.2 4ol 83.1 8.2 o4

. On strest cara

. , or subways , 5.3 2.8 7.8 22,3 1.6 0

R In sutos - 5.3 6.1 A 78,6 A 0
Average 4.5 4.0 5.8  TL.8 3.4 0.4

¥ . Table 16 shows reports on otherdevices. The "no experience" .column
T 1) intarasting by comparison with the Wesleyan group in that the percent-
4

ages are all higher, excep} for elavatora, Otherwise the results are
sinilar.

1
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TABLE 1¢

. Indicate whether the following have, within the last four yourS,
made you feel nauseated to some degres.

Fo No
Ko Exverience Anowar

p{-]

‘Elevator 13 el 8644 0.4
Hammock . 9.8 73.6 16.4
Lawn swing 12.3 2.4 15,2
Merry-go-round 6.5 80,2 13.1
Ferria wheel 5.7 68,7 25,5
Alrplens glider 5.7 23,0 7.1 ]
Loop~o=plane 9.0 2.2 66.2 0.4
Lindy=loop 4.1 23.4 T2.4
Roller coastar 12.7 63,3 23.8 .
Tha Hhip llos 630? 2406

Average 3.0 57.9 32.9 0.04

ALl < Thaee studenta took the same
queationnairo as the two praqeding groups. Except for a scattering few
they were "inlend" students, The group was homogeneous only with respect
to having plloted planes ard being college students. The results are dis-
played in Tables 17 to 21.

Table 17 shows ectual sichaess smong those with experience., Tha
rank order of effactiveness in producing sickness was the same as for
the summer session psychology studente: htoatas, autos; cars, trains,
The ranks ars not zltered when frank sickness z“Yas" columns is con- :
aidered, Tha over-all freqguency of siciness was less than for elthar
of the prsceding groups and nona reported being sick on trains. Alr-
sickness is included in thie tcble. About 208 had been sick to scme
degree. (In this connection sse Table 19, which shows small amounts of
air experience for these men, )

Table 18 dlsplinye aslf-ratings of probable future sickneas. Only
boats were mentioned as pomsible ceuses of sickness by a significant
number {17,7£). The pilgia were elther a self-selected group, sc far
aa 8lckness susceptibllity wes ooncerned, or an optimistic group. It
seems likely that both factorms played =& parta

Table 19 shows the emount of experiance, Although an inland group,
. 72% had some sea expsrisace ns cowpared to 77% among the Wesleymn group.
Inexperience was regiigible nn the other vehilcles, Thils group showed a
‘very high fraguency of expsriasnds reports of "often" for aute rides, per-
hape becauss ailrports sre usuelly rescled ouly hy euto,
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B R I

SELE IR

Have you ever baeni

weasick

Train sick

Car sick (street
egr or aubway)

Car sick (eutos)

Alralck

Avorage {not in-
cluding aireick)

CARLS A7

Yes  Slightly
12.4, 15.8

0 3.6
4Lo0 FAS- I
7.6 8.6
79 1.1
6,0 8.1

TARIE 18

193

196
196
197

Under ordinary oireumatanéas, under the stated conditions, I would
{1) become very sick, to the point of neusea and vomiting, (2) become
queasy, pale and feel uncomfortable; (3} be only alightly affected, (4)

b4 unaffected,

Four-hour sea voyage in moderats wind

Four-hour train, trip
One-hour strest oar o
Four-hour autc trip a

. Avaerage

1 have taken voyages
{4) never,

Sea

. Train
Strest car or subway
Auto S -
Airplene

Average (not in-

oluding airplane
tripe)

r subwey rida
a passenger

TADLE 19

o 0o o0 !-"

2.

OoOoow
a
Q

o
wh

- i

17.7 80.2
2,0 97.9
2,0 97.9
1.5 98.4
5.8 93,6

or trips (l)'often, (2) oceasionally, (3) rarely,

-

8.6
49.7
63,0
96.4
8.0

95,9

-z
30.9
3204,
22,3

2.5
37,0

22.0

.

-

32.4

15.2
2.1
0.5

19.2

4.1

A . Anpswer
6.3 1,5
2,0 0.5
0.5 0
0.5 0
4.5% 1.0
7.3 0.5

*These were acoepted pilot applicants who had not yet had thelr firat:

training flight.



lables 20 ahows susceptibllity at varicus age lavels. The rank order
of the four vehicles is the pame as for the preceding student group, viz,
hoats, autos, cars, trains, The over-all frequency sf susceptibllity of
these pilots as indicated in column 4 {("never susceptible") is leas than
for any of the preceding non-pilot groups. The general trend of results
in relation to age is 1lke that of the other groups, showing deorsasing
susceptibility with increasing age.

TABLE 20
I am or was susceptible tc sickness (1) now, (2} during high school

years, (3) during grade school years, (4) mever, (5) insufficient exper=~
ience,

Ro
2 - A 5. Aoppwer

On boata 2.0 2.5 7.1 60,4 6.9 1.0

On tminﬂ 9 100 230 9038 A‘us lu5
On ptreet cars :

ar Bub’ay’ 035 005 6-:\5| 90;-3 195 095

In sutos 1.5 0.5 7.6 85,7 4.0 0.5

Average 1,0 1.1 5.8 81.8 9.2 0.9

Tabls 21 shows reports on other devices, Thers are fewer reports of
"no experiance” than for the preceding groups and fewer reports of sicimess.

Taz 8 21

Indicate whether tae fo;lqwiwg hava, within the lapt four yaars; made
you feel nauseatsd to sone degrsa.

¥o
Tom o Experiencs

LaTatos 5.4 91,9 0.6
Hammo ok 2.0 82,3 9.6
fawe swing 5.5 24, .9 5.5
Mayry- 1o round FARY al. 8 9.1
Ferris whael 2.0 gr.e 10,1
+&lrplane glider 1ok 42.5 55.8
Leop=0-plane e 50.7 45,1
Vindy-loop 2.0 £7,7 20,2
ioll er coastar 0 85.7 9.1
T‘i’.e *‘H:ip t"‘(- b ‘-,f;x-‘-_l 20.:3
Fwarana : R i 2% .5
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5. United Alr Lines stewardegses (N = 189). The ques:tionpaire of
January 14, 1941, weas alightly different in format from that used on the
preceding two groups, but in conteat differed in only two small pointsj
namely, that it &dded a guestion on susceptibility during the pre-school
periocd, and that it combined eirplane gliders, loop-o-planes, ete. into
one question instead of three zs in the earlier questionnaire, This
group was homogenecus with reapect to training {nursing), ccecupation,
age, and phyelcal condition, but not wilth respect to or'lginn The re-
sults are displayed in Tables 22 to 25,

Table 22 shows sctual alckness of those with experience. The rank
order of vehieles in producing sickness, judged by frequency of "no"
angwers, was like preceding groups, being boats, sutos, trains, and cars,
the latter two being about equal. The rank orders of slckness are not
changed when frank sickmesa ("yes" column) is the criterion. The over-
all frequency of glckness is greeter than for any of the preceding groups
of male college students or pilote. Frequency of airsickness 1s not in-
cluded in this table because the guestions on 1t were put in a differ-
ent form. Our earlier report showed thet 42F had been airsick to the

" point of vomiting, 36% to lesser sickness, apd 22% not aick. It would
therefore sppesr that in the rant order of vehicles, planes take first

place, ahead of boats,

TABLE 22
Have you ever been:
‘ K ineluded
Yeg Slight Ko in Group

. Seasick 2.0 17.0 61,0 100

Train sick 9.6 4.8 85.4 186

Car sick (street |

car or subway)’ 8.0 7.4 84.4 187 '
Car sick (autos) 18.0 11.1 70.7 188
Average 14.4 10.1 75.4

Table 23 diaplqys self-ratings of probable future sickness, Thirty-

five per cent predicted that they would get sick to some degree on boats,

while only 5% predioted sickness on treins, cars, and autos. The over-all
prediction rates were similar to those of the college student groups.

Table 2/ shows extent of experience. Rather few (2.6%) had frequent
boat rides and about half had none. The frequency of complete lack of
experienoce on other vehicles was insignificant. The group was similar to
the pilot group in the high frequency of anto experiencs, but had some-
what less on tmains,
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TABLE 23

Under ordinary ciroumstances, under the statad eon&itiqna, 1 mould
(1) become very sick, to the point of nausea and vomiting, (2) become
queazy, pale and feel uncomfortable, {3) be only slightly affected, (4).

be unaffected,

Four-hour asa voyage in moderats wind 2
Four-hour train trip 0
One-hour satrset car or subway ride g
Four-~bour autc trip es passenger 0

I have taken voyages or trips {1) often, (2) occasionally, (3) rarely,

Average 0.7
TABLE 24
(4) never,

- A

Sﬂ. 2 c-é i‘_l- UB
Train <35 4 43.9
Street car or subway T2 .4 Aot
Auto . 962 A
Average 3 WG v

Table 25 shows susecsptibiliiy at vicd

reported as one of suscaeptibility.

- Table 26 shows piokness on octher devi.ag,

10,1 21.8 64.8 .
1.0 4R 9457
Q.5  &L.7 94,7
2.,11 206 9502
3.4 B3 874

e e
35.1 46.8
18.5 1.5
4.7 1.0
1.0 0,5-
14.8 12,5

_ No
e 2. WA 4 Answer

0.5
| LI
0
0

0.1

saz age levels., This question-
nailre included a question on the pre-asiocl perlod; like that used with
the first Wssleyan atudent group. Th: aub’acts wera allowed to chsck aa
many alternatives on these questlons =3 applied to them. - The tremd of
the results wae the same as in the ®aslayar vroup, showing the greatest
number of reports of susceptibllity at gruds school age, wlth subsequent
decrease. As in the Weslsyan groop, $ho pra-school perlod was less often

The freguancles are twe

to five times those reported by pilatr. Lut act nuch different from those

reported by mule collsge students, Trs
mostly had experience cn the Jevioun.

srovodennee; Ltke the pillots,
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CTABLE 25

T am or was suscsptible to sicikness (1) now, {2) during high school
years, (3) during grade sohool years, (4) during pre-school years, {5)
never, (6) insufficlent sxperience.

No
4. 2 2. A & 6. Apswer
On boats 2.6 4.7 402 3.7 402 48,6 47
On trains 206 3.:1 7.9. 6u3 82,0 603 0.5
On street cars .

or subways 3.7 3.1 7.9 . 6.3 83.0 1.5 0
 In autos 5.8 9.5 12,6 6.3 719 1.5 0

Aferlgo 3.7 5 7 69.3 4.5 1.3

ok 8.2 5

TABLE 26

Indloate whethar the following have, within the last four years,
made you fesl naussated to some degree. -

. M No
Iep 2 Fo Experienge = Apawer

Elgvator 10,5 89.4 0
Hammook , 7.9- 76.7 1.8 - 0.5
Lawn ewing 13.2 79.8 6.8
Yerry=-go=round 13.7 . 793 6.8
Ferris wheel 11,1 81.4 7.3
Roller coaster 10.0 . 80.9 8.9
The 'hip 1503 6903 an . 1o0
Airplm glid.r’ ~ H -

loop~o~plane, eto. 20.6 53.4 25,9

Average 12.8 76.3 10.6 002

i st sl el n I L

- . Y DEELEN A3 W L - [l .- > | . L bt » i
(B a 209). This group end the Brown and Harvard male student groups com-
pleted the Dsceabsr, 1941, form of the qusstionnaire. The firat group of
questions, conoerning boats, autos, trains, cars and buses, oombined
questions asked in previoua questiormaires, The second group covered
miscellanecus devices, It allowed the stujent to report in either of
two categories of sickness, rather than only one, as in the previous
questionnaires, The obtained data are displayed in Tables 27 and 28,
Colurns 1 to 4 show the percentages of thoee with experience who chose
each alternative., The percentages in Row ) (boats) are based on 82 girls
who had experisnoe on boats; those in Row 2 (autoe), on 108 girls with




TABLE 27

Balow are listed five moving vehicles and carriers whose motion can’
produce naussa (seasicknass, oar sickneem, eto,). Think back over your
own axperience with each of these and answer mocording to this scale: (1)
sm now somewhat subject to alckness, would probably vomit if the ride were
long and rough, (2) usod to be subjact to sicknass (a few years ago or as
8 ohild) but am not now subjeot to it, (3) have been somewhat subjact to
nausea, tut not to the point of vomiting, (4) have never bean affeoted by
rides, (x) heve not had enough expsrience to know whoether I would be af-

Teocted, .
I A S S 3

Ridese in btoats (soesickness) 10,9 97 19,5 597 24,7
Rides as a passenger in autos

{car sickness) 2.7 20,3 20,3 56,4 D,9
Rides in trains 0.9 2.8 9,6 86.5  L.5
Ridas in street cars or sub=-

way trains 0;9‘ 2.7 1308 32.4 009
Rides in buses 3.6 2.7 25.9 67.5 0.9

Averags ‘ 3.8 7.6 17.8 70.5 6.4
) TABLE 28

Indicate in aaéh ocape whetiier the devics haz mads you feel nausestad

Quzinz_&hg_lga&_;gnf_xggz[. Use the following scale: (1) I have been
ptrongly nsuseated (to the extent of vomiting or almost to it), (2) I
have been slightly nausested (felt queazy), (3) I have besn unaffected,
(x) have not had snough recent exporiance %o know whether I would be af-

faoted o

. > e — X

Elsvator 1.8 35.7 62,3 . 0
Hemmock 1,0 -18.4 80.4 15,6
Lawn swing 3.1 17.7 9.1 11,9
llerr}'-go-romld X 09 2 07 7632 7 03
* Ferris whoel ?n!} 2906 62&9 2506
Roller coaster 9.7 37.5 . 5.7 33.9
The Whip 9.6 2B.9 61,4 3.8

Alrplane glider,

loop~o=plane, ete. 15,2 37.2 47k 4L5.8

'Alrplane rides as a :
passenger 2.7 13.5 83.7 66,0

26,7 67.3 25.5
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aperienns Inorutos. In ensh table Lhg "x™ golumn givec the percéentage
o™ ke 0tal grovn whicoh raported TincuT{lelant sxperisznce” on sach device
£ whe s therafore not included in the other parcenteges.

Tebtla 27 woy best be evalvated by cxamining Column 4, ohogen by those
o ¥ mevor bean affectsd by rides." This altarnative is similar to
i "ne sfelmans” alternative rsported in Tables 7, 12, 17, end 22, The
cu Tt aofar of effectivenesz of vehlcles in producing sicknese was: autos,
“unir, buses, cars, and treins. This 1e the only one of the eight groups
svarontad in this report in which boets did not stand in first place among
“woze four vehlcles, If Tslumn 1 is ex=mined ("now rubjsot to micknees"),
*he ronk order 1s: boats, huses, autos, and cars or trains. The over-all
frennensy of sickness was roughly comperable to that reportsd by the rals
cnllaga shudent groups on ths other questionnaires, This should not be
scegcpted 2a sviderce of ahrenoss of pex differancas in susceptibility,
efnga the queationnaires were different, For comparizon of the sexes,
the duta of the mele Bromm etndents end the Barverd students should be
conaulted.

The remilts ahowm in Tahls 2B obnnot properly ba compared to those
of the othar guegilonunires excspt ar to frequency of lack of sufficient
exprriencs, Lack of sxperlence was sirilsr in frequency to that found
in the mele collage student groups. A comment may be made on alrsiok-
nesy, The reported froquency (16%) is balow the pilotst 20% or stewerd-
essae' 78%. Tt reems rsanonable to assume that many had mede only short -
bone and tha*e?ora kad little opportunity for sickness,

Srowm Undvers i

: MMM.
Lh_g_gﬂi). The deta are displayed in Tables 29 and 30, The "insuffi-

olent erperisnce” columns {x agaln are percentages of the total groupj
the cther eolumns, perosntegea of those with experience,

Table 29 svaluated by Column 4 ("never affected") puts the vehicles
Ia the order, boats, autos, buses, cars, trains, Only boats are placed
in significunt mumbers in'Column 1 ("now subjeat to sickness"), The
over-all fraquanoy of sickness 1s 8% Delow that of the femels group from

- Brown University,

Table 30 may be comparsd with that for the women from Brown, Table
28, The mer had less experience on merry-gg-rounds, but more on roller’
coegters and eirplanes. The over=all aioknsss rates were lower for the
maz than for the women,

G Ze - )n mﬂ data
are diuplayod in ”ableu 31 and 32. Table 31 ahows thq rank order of .
effectiveness of vshicles in producing sickness to be, boats, autos,
buses, cars, and trains. This Bequencs is the same as for the Brown
University pen. Only boats appear significently in Colum 1, The fre-
quency of inexperience 1s very neerly the same as for both Brown Univer-
sity groups, Over-all aiockness rates wers similar to the Brown men,
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Below are listed five moving vehicles and carriers whose motion oan

Think back over your

cwn experience with each of these and answer according to this scale)

(1) am now momewhat aubiect to sickness, would probebly vomit if the ride

used to be subject to sickness (a few years ago

or as & child) but am not now subject to it, (3) have been somewhat sub-
Ject to nausea, but not to the point of vomiting, (4) have naver been ef-

. fected by rides, (x) have not had enough experience to know whether

produce nausea (seasiokness, car sickness, etc,).

were long and rough, (2

wonld be affected;

-
Rides in boats {seasiciness) 13.6
Rides a» a passenger in autos
(car sickness) 0.3
Rides in trains 0
Rides in street g¢ars or sub- :
way trains 0.4
Rides in buses C.3
Average \ 2.9
TABLE 30

B
5.9
18.4
2.1

4.7
5.3

703

e
60.0

73.3
93.5

87.6

79,5

78.8

24,8

4ok

O¢6
3.4

Indicate in each case whether the device ham made you feel nauseated
ﬂn:1gg_§hg_lggjhjgnf_gggxg0 Use the following scmle: (1) I have been
s tin? or almost to it}, (2) I
}, (3) I have been unaffected,
(x) have not had anough recant expsrience to know whether I wonld be af-

trongly nausmeated (to the extent of vomi
’ have been slightly nauseated (felt queszy

facted °

Elsvator

Hammock

Lawn awing

Merry=-go-round

Ferris wheel

Roller comster

The Whip

Airplane glider,
loop-o-plane, etc,

AdrplaneTridea aas &
peseengar

Average

+

o

N N O a3

wr ]

]

C =) PwrWOoOMO
~ [

n
-
I

2

l7m3
14.2
19.2
13,4
4.2
2559
22,1

27.6
9.1

18.1

-
82.6
84.6
8000

83.4
83.9

7.0

73.2
65,1
90.0
793

6.6
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TABLE 31

Below are listed five moving vehicies and carriers whose wmotlon can |
produce neusea (seasicimess, car sickness, etc.). Think bagk over your
own axperience with sech of these and answer mccording to this eocale: (1)
: am now somawhat subject to sickness, would probably vomit if the ride
" were long and rough, {2) used to be subjeot %o sickneas (a few years ago
or as a child) but am not now subject to i, (3) have been somewhat sub-
ject to nausea, but not to the point of vomiting, (4) have never been af-
. -fected by rides, (x) have not had enough axperience to know whether I
- would he affectsd. g . )

P S — o X

Rides in boats {(seasickness) 22.5 7.6 28.5 4} .2 25,
Rides as s passenger in autos '

6

_ (car sickness) 2,0 19,7 10,2  67.9 0.8

Ridas in tmin’ 0.4 2.0 205 B ?5&4 2,0
Ridaes in street cars or sub-

way trains 0.4, 4.9 2,0 93.0 0.8

Rider in buses 1,6 5 13.8 - 79.2° 2.4

' 4 7.9  1leh  75.3 6.3

Average - 5.

TABLE 32
Indicate in each case whether the device has made you feel nauseated
du:ing_ﬁhg_l;gj_:gnf_zlgzg, Use the following scale: (1) I have been
atrongly nsuseated (to the axtent of vomi or almostto it), (2) I
have besn slightly neuseated (felt gueasy), (3) I have besn unaffected,
(x) bave not had enough recent sxpsrience %o know whether I would be af-

faoted,
0 W 2 X
Elevator 0 17.6 82.3 0.8 |
Bammook 0.9 15.2 84.2 22,0
Lawn. Swing 1.5 18.2 80,2 1.6
Merry=-go=-round 1.5 17.% 80,9 20,0
P.rri' 'hul ' . 108 12&6 85@4 35.5
Reller coaster 2,2 22,6 751 27.7
The Whip 5,5 23.6 70.8 34.0
Airplane glider, _ . '
. loop"o-plﬁnd, ’tcc 9&2 22;6 . 68.0 5; e"b
Airplane rides es a *
passenger 11,0 13,7 75,2 55.5
. Avarege 3.7 18,2 78,0 R9.8
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Table 32 shows that the over-all sickness rates on misoellanecus de-
vices were slmost identical with those of the Brown men, except for air-
planes, ori which only 10% of the Brown men had reported sicikness, while
25% of the Harvard men did. The Harvard wen reported less experience
than 4id the Brown men on all devices axcept elevators and airpianes.

SOUE OVER-ALL RESULTS

The basic data whicL appear in Tables 1 to 32 may be rearrsnged in
e variety of instructive combinations, In the interests of space-savlng, .
only two will be presented here: (1) the frequenoy of repcrts of non-
susceptibility on various vehioles and as determined by various ways of
phrasing in the questionnaires, and (2) the frequency of reports of ex-
perience or lack of experience on various vehioles and as affected by
various waye of phrasing the questions, For the purposes of these over-
all comparisons each group of subjects is treated as equivalent to each
other group, with no attentlon to sige of group, sex or seleotion.

1. Freguency of Non-Suggephibility. Table 33 shows the over-all
porcentages of psople who reported non-susceptibility in four different
forns of questions, Each row in the tsble summarizes data on one guea-
tion form, The rowe, are as follows: A -- reported that under ordinary
circumstances they "would be unaffected by a voyasge or trip"; B ~- sald
"No™ to a question on whether they had ever been sick; C ~= reported that
they had "naver" been susceptible at any age levela and D -- reported
that they had "never heen affected" by trips. The percentages in each
os8ll are averages of the frequencles of all groups who answered that
question, taking no account of group size or composition. Iwo mnalysea
can ba made, the effect of type of vehicla and the effect of form of
question,? - : .

Non-susceptibility i1s lsast frequent on boats and next least frequent

in autos. COars and trains show the highest frequencies of rseistance to
sickness, being well above either autos o:* boats; but in no case 1s there
e large difference betwsen them.

The form of the question has scme influence on reported frequencies.
We may consider first the last column showing everage frequencles, Ac-
cording to this, the lowest frequency of resistance to sickness appears
in Row C which summarizes the cases who reported that at no age level had
they ever been "suaceptible.” The Row L is only slightly larger and 1s
based on a similar set of questions on the short-form questionnaire, the
subject being ssked tc state that at no stage of him life was he suscep-
tible. Row B ylelds the next largsst frequency. -It is based on a quos-
tion answered hy those who had never actually bean siock; 1l.e.;, 1t ca;}ed

for a report on agtual instances rather than a judgrent of "susceptibility."

The higheet frequency of non-sueceptibility (Row A) is found when they
rete themselves on probable future sickness. If we consider the effeot
of question-form on replies relating to emch vehicle, we see that Row A

— e

' 5Reau1ts found In Tables £ ant 4 are not invluded in Table 33.
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‘TABL= 33

PERCENTAGE FREQUENCI OF NON~SUSCEPTIBLES ACCCRDING TC FOUR .
FORMS OF QUESTIONNAIRE FHRASING

Tablés from which Per cent of Subjects Not Affected by Fach Vehicle

Bow deya were taken . Boate Irelno Care 4ulos Busen Average
A Column 4, Tables &, 13,

18, 23 69.4 92.3 94.9 91.0 86.9
B Ko™ column, Tables 7, - : '

12, 17, 22, 24 63.8 89,9 86,6 74i.0 78.6
C "Novor“ eolm, Tables 5, _

10, 15, 20, 25 47.3 B6.0 B85.7 T4L.7 7304,
D "Hever" oolmn, Tables 27, ’

29, 3.  53.6 91,6 B7.7 65.9 (75.4)* 74.7

" Average 58,5 - 89.9 88,7 76.4

*Rot included in aversge. - _

shows the largeat percentage aof rbports of non-suacéptihility on sach of
the four vehicles, Thers is variation, howevsr, in the ranks of the three

~other question~forms, depending upon the vehicle.

2. Frequengy of experience. The effecti'nmua of such question-
naires as predictive instrments depends in part on the amount of exper-
lence subjects bave had with boats, traine, cars, autos, stoc. The greater
the amount of experience, the more opportunitiss thers ars to get & rating
of suaceptibility., Our questionnaires called for reports on expsrience by
means of four types of questione. Some over-all resulte are shown below
and in Table 34. :

The average frequency of subjects who reported, "I have taken voy-

ages or tripa often" and those who reported "never" are as follows:

"Qften”  "Never”
Boats 8.9% 30,2%

Tr.inﬂ 4853% 1065
Care 66.2% 0.8%
Autos 92.8% . . 0.3%

Ths first individuals are prumbly those bast in a position to be rated
for susoeptibility; the latter can be rated only indirectly, The data
eres from Columns 1 and 4 of Tables 3, 9, 14, 19, and 243 Columns 2, 3,
ard 5 are omitted from this summary. It is readily seen that when all
the datn inoll.ﬂod in these fivo groups ars taken together, only autos

4 "-{i"‘
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wore used ":fter” by most subjecta; f'ew were “sften” on boats. Boats are
the cznly wvshicles with which a significant numper had no experience at all.

Table 34 shows frequencies of reports of lack of sufficient experience,
according to two question-forms., Only with refersnce to boats did a signif-
icent percentage of subjects rate themselves as having insufficient exper-
ience to judge their own susceptibility. As might be expectad, autos are-

" at the other extreme. It should he pointed out that there is no basis

for atiributing these differencer in frequency of response to the form
of the question; it may be a difference among the groups who took each
forn of question.

TABLE 34

PERCENTAGE FREQUENCY OF REPORTS OF "IKSUFFICIENT EXPERIENCE"
ACCORDING TQ TWO FORMS OF QUESTIONNAIRE PHRASING -

Tebles 5, 10, 15,

20, 25 35,4 5.4 33 2. 1.5
Tables 27, 29, 31 25.0 3.6 0.8 0.6 (2.2)% 7.7

Aversage 30.2 45 2,0 1.4
*Not included in average.
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Frequency of Susceptlbillty to Motlon Sickness
Among Young Adults
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APPENDIX A
QUESTIONMAIRES

Appendix A-1: Sea, Train, Car, Alrsickness Questionnaire,
. February, 1940 ‘

Appendix A-21 .Experimental Questionnnire Form; June, 1940

Appendix A-3: Experimentel) Questionnaire Form, Jenuary 14, 1941

Appendix A-4: UHotlon-Sickmess Iuventery, December, 1941
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Co APPERLIX ~-1 : . 3
SEA, TRAIN, CAR, ATRSICKNESS QUESTIONNAIRE ‘{i

February, 1940 3

! "‘ﬂ‘é,

‘ SEN

NAME AND INITIALS L
This questionnaire will take from 5 to 10 minutes of your time, We hope you o
can f111 it out for us. o &
m:‘_?:-
Fart of our purpose in distributing the questionnaire is the selsction 3

of subjects for our experiments, We ahall be vory grateful if you are uﬂl-n "
ing to be a subjeot. However, please : : E:

You are not willing to be o gublegt, sincs the date thus secured will ba of . %
value to us. ) L‘:_.i:%;

. The queationnaire deals mainly with your susceptibility to sessickness,
car sickness, airsicknesa, ste. Wo wmnt 4: find out Lhow many people nre Sus-

T

aeptidble, what kind of people are suegsptible, under what conﬂit;lona they 'ba» : “
come 111, and what can be done to prevent it. -1
Please answer the quautionu below aa accuratoly as posaidble, THINK "

ABOUT BACH [IQN BEFORL ARSRERING JT. FPleesa answer every %
question, o
" (5;’}

Place an "X" at the proper answers. "
A, Under ordinary circumstances, i: I wers to mako a ses voyage of four ' :$
hours*duration during a modarate #ind, I prsdiot that I would: g
\ - B

1, Become very seasick, to the point ¢f nausea and vomii:.ing, 3

2, Become queasy, pale, and f&>l very uncomfortable K

3. Be only slightly affacted by the voymge N

4o Be unaffected by the voyage G

X. OGould not predict because of lack of recent experience e

vy

B. I have taken ssa voyages: o
Often____ ; Occasionally __ ; Laraly s Never $ B
Some years ags ; Recently _ __ &
- . o

C. 1In the recent past I have becurs saasisk ' : _}'f;i.
1. Usually fé‘

2, Somatimes . i

3. Rarely _ ' , S 3

4o Not at all L oy

X, Insufficient axperienc: - . - i

L
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Hah
2. During high sebocl rrarc
3. DUuring grede nchkool yravs
4. During prs=sohocl yaurs
5. Never, to my rnowlodg. .
x. Insufficlent expariencn o salc a jncgmoent

A}

1T,

Inder ordinery circuzstances, 1f I sere L0 make a frain trip of four

hours’duration, I predict “het I would:

1,
one

1. Become very ill to the point of wvomitlag

2, DBecome queasy, peisn, snd fael very uncenfortable

3. DBe slightly affected by the trip -

4. Be completely unaffscied by the frdp

x. Could not predict beseuss of legk of expariance ) '

I have teken train trips:

Often___ 3 Ocecasionally , aerely. 5 Never =3
Some years ago 4 Reoently. .

In the recent pest I hava bocome train elck:

1. Ususlly
2. Scmotimes
3. Rarely

4. Not at all
X, Insufficient experiencs

I am or was susceptible to traln sicknesnat

. Kow :

2., During high school ‘years

3. During grade school yesars

4. During pre-sbhocl years

5. Never, to my knowlsdge

X, Inauffioiant expearlsnce to make a judgment

II.in

Under ordinary ciroumstances, if I wares to take & street car ride of
hour® duration, J predict thet I would:

1. Become very 1ll to the point of vomiting

2, Become queasy, pale, and feel very uncomfortable
3. Be slightly ai'fected by the ride

4. Be oomplately unaffected by the ride.

X. Could not predict becauss of lack of emperienca
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d. T hare $ALAL o areat oonk mhilend

Uf tea, s Uccmagneonally i Faxely y Mawar b

Some years ago

. fssently |

el |

K. 1In the recent nast I have hesore street var sicks

i,
2.
3.
AN
xﬁ

Daually

Sometimes

Rarely

Kot at all

Inoufficlent erxperience

L, I am or was susoeptibls io strsst car sickneas:

1.
2:
3o
bo
5.
xD

M, Under ordinary circumstances, if 1 ware to make an automobile trip of -

How

During high schcol yesSrs

During grade scheol years

During pre-school yesrs

Naver, to ny knowledge ‘

Insufficient expericice to make a judgnment

iv.

four hours duration {ag & peseenger); I predict that I would:

1I
2'
3.
4o
X2

Beconme very 111 +to the point of vomiting
Become queaay, pals, and feel very uncomfortable
Be slightly affected by the ride

Be gompletely unaffected by the ride

Could not pradlot because of luok of axperlence

~ B. I have token automcblle rides as a passenger:

Often_ 0 Occaaionally ; Barely_____; Hever 3

Soms yoars ago

0. In the recent past I havo baconme cer sick when riding as a palachger'

5 Recently

in an automobile:

1,
2,
3.
4
Xo

Usually
Sometimes

Rarely
Not at all '
Insufficient experience
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an auvtomobiles

1.
2,
3.
4e
5e

i

Now

Durding high achool years
During grades aschool years
During pre-achool years
Never, to my knowledge
Insufficient experience to make a judgment

V.

P. I am or was susgeptible to car siciness wﬂm riding as a pessengsr in

R, Under ordinery cirmuncoa,' 1f I were to nake a plane trip of three
hours’duration in moderately rough air, I p;'ediot that I would: :

1,
2.
3.
. 4.
X,
h )

f24
c

Become very 111 tco the point of vomiting

Beagone queasy, pale, and feel very uncomfortable
Be slightly affected by the flight
Be pompletely unaffected by the flight
I have never flown in a plano
Insufficient experisnce for prediotion

I have mads plane trips:

Of'ten $ Ocoasionally s Burely, 3 Never

Sone ysars ago 3 As pilot s As passenger ,

vIr

In the following 1list indicate any situntions which have within abouis
the lagt tyo vesrg mads you Feel nausssted to some degres,

S. 1.

2,

T. 1.
2q
3.

5(.
6.
'?Q
8.

U, My college ciass iz
Freshoan 5 Sophowore,
V. KHaight (withouvt shoes) )

u, Aget
Compiled by 0, H. Feaie

Motion plotures:
Driving past trees through whiush the

Merry=go-round s
Ferris wheel:

Airplane glider:

Rlevator:
Loop-o~planas
Lindy-loops
Roller coaster:
The Whip: .

years

—— el s -%

Yas_ ' 4 i » Ho experience .
sun flickers: -
Yes_____, Ao _ ..., No experience
Yasn 3 Mo j Ho experience
Yon s Ho ; No experience__ -
Yes e ¥o 3} No experience
Yos 3 %o 2 No experilences
Yon 3 Ho ; Do experience
Ten ¢ Ro ; No experlence
Yes y Ho s Bo experience_
You § No_____ .1 No experience

!
|

‘© viT,

wonths __ .

LIRS Py

 duaior 4 Senlor
. Taight unclothed

y Recantly __ 5 -

wrr
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nhPEﬁI%EHTAL QUESTIONNAIRE FORM
Jume, 1340

!

The following sheets conteln & gueztionnairae designed to disocver the
intsrralationship of a number of phyelgal, physiological, end psychological
traits which may have sore relatlionstipn isc asirplane flylng capacity., We
ars acking you to £ill it out so that we may eventually be able to dsvelop
stenderds for the selaction of pilots, This present questionnaire 1s not
a tast., You will be given nn ‘score' on it, nor will the remults be used
for any purpeses other than those of this experiment, In order for your
paper to be of value to us, it 1p recessary that you cooperate in threa
ways,

- ¥ st sro hongat and aogurate. Aaswer in accord-
ance with your ‘beat. judgmant of tha truth rether than with what you think you
‘would like the answer %o be, cr with axaggerated answers, Do not quibble
ovar some spocicl) intarpretetion of your own in the cese of individual ltems,

2., Leave no itom blenk. Blanka on your paper may spoil it for our uses.
Even though you may fesl that particuler items ars of no importence, or are
too parsonsl; accept our assurerice that w9 would not have included them hed
they not seemed Important.

R . g_qyes ! r. Cur staff 48 hired for a limited
perioed, so we muat aak for your inmodiata attantion.

Do not disouss your enswers with others, We want your judgment, not
that of your friemnds.

‘ G, R. Wendt, Chairman
Dapartment of Psychology:

1. Sex: Male Female
2, Age:. Years Months

.3, Height (without shoes)____
4o Weight (unclothed)

5a, Are you a college student? Yes No .

b, If you are in college, what clasa will you be in next fall?
Freshman_____; Sophomore_____; Junior___3 Sanio:_____g Speocial _____%
Braduate____ _ ’

6. Why are you in summer ldhoo].? (a) Work during year prevents attendance
at regular session (b) Pailure or low grades in oourse &
regular sesaion } zo) Tllness dnrinc session 3 (a4
Desire to speed rate of education______ s) State teachers' re-
quireaent, 3 (£) Other (specify)

i

N
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At what ocollege sre you taking this questionnaire?

What community and state is your home In? Tomn_
Statg

ﬁ‘%.
Are you a CAA etudent pllot? Yes Fo____ -
'Have you bsen a CAA atudent pllot? Yes No,
Do you intend to be a CAA student pilot? Yes Ko

Flease enswer the queationa below as accurately as possible,
THINE CAREFULLY ABOUT £2ACH QUESTIOR BEFORE ARSWERIRG IT.

Place an "X" at the proper answera,

12,

13.

15,

16,

17,

18,

Have you ever been seaslck? a., Yes b. No. Qe Sligﬁtly

Under what olrcumstences?

Under ordinary circimatances, 17 I were to make a gea voyage of four
hours! duration during a mcderate wind, 1 predict that I would:

a. Become very seesick, to the point of nausea and womiting
b, Become gueesy, pale, and feel.uncomfortable
c¢. Be only slightly affected by ths voyage

~d. Be unaffected by the voyege

i have taken sea voyagest

I. a, Often____ _; b. Occeslonally

In the lasty four ymars I have becoms seasicks a. Ususlly 3} be
Sometimes 5. 6o Rarely . ; @. Mot at all 3 On those ocozsions
when I travelled by boat

I an, or was, susceptible to eeasickasos (mark & many as are correct):

a, Now ' 3 b. Tharing hlgh school yeure 3 ¢, During graao sohool
yoars ; 4. Nevaer, to my knowledge } o. Insufficiant experience
to maka a Jwdgmant i

Have you ever been train sick® a, Yes ___ b. Fo_ o. Slightly.
Under what circumstances?

Under ordinerg circumstencea, if I wore to make a trein trip of four
houra? duration, T wredict that I would:

&, Beoome very sici, to she point 2f nevses and vomiting
b. Become gueasy, pale, z.a Taal unoomforteble

0. Be only slightly affecisd 5y tha trly

d. Be unaffeotad by the tai, -

' § o, Rarely” 3 &, Névar
II. &, Within the last two yasrs } t. More than two years ago___

L
S



20,

22,

23,

25,

26,

Yoo & Uftew, ”,_,,‘:‘ '".ﬂv hapad T8 cn BT ”,"_Ig M, Newar o
TE. a. Hiwnln e 1 b geprd 0 b ties vh&~ tio yeery afgo,

In the last foor yuacr & o7 ce poong trein wicks w. Ususlly -
b. Somotiwas UL £ e LA ic S T SN | On. thoas coea-

siuns wher I travell’ »y Lozatn.

I am, or was, nlac. o <. 8 {rark xs mooy as are correct)’

b, jarier Bich scoaol y3ars { ¢, PDuring grade school

e 1w

a, H‘-Jw

a--——---ri

years___ _ ; 4, {s¥sr, o oay knckli‘;eﬂmnmw; e, Tusufficient -experience -

to make a judgaent

raia— ey

Have you aver hest car siek ia & alieet car or subway train?

a, Yes_____; %, No__ .+ e. 5Siigubly._ . Under what ciroumstances?
Under ordinary circumatsaces, 1T L wara 15 i2ke a street car or subwsy
ride of ons hour'a duration. I predict that T would:

a. Bacome very sick,tn ths polnt of nausea and vomiting
b, DBecome quesgy, pa]a, und fee) uncomfortadle

¢; Be only siightly arf'ccted by the trip

d. Be unaffected by tas trlp

I have taken street oar or subway ricest

I. a, Often 3 b, Cocasionally -} ¢, Rarely 3 d. Never
IT. a, Within the laert two vesrs 3 b, Wore.then two years ago

In the last four years‘I have become atreei car sick: =&, Usually
b, Somatimes__ ___: ¢, Rarely_____j 4, fot at all__ _; On those ocea-
sions when I travelled by street car or subway.

I am, or was; susceptible to street car sicimess:

a. Jow $ b. During high school years____; c. During grade school
years ; d. Never, to my knowledge 3 e. Insufficlent experience
to make a judgmant

Have you aver been car-sick in an automobile? &. Yes tb. Nog, . 3

c. 3lightly Under what circumstances?

Under ordinary ciraunotanoeo, 1f I were to meke an automobile trip of
fsur hours® duration (as a passenger) I predict that I woulds

. (gaums very sick, to tpe polnt of nausea and vomiting
D, UJAscue gueasy, pale, ard feel uncomfortable
s 98 Luiy siightly arfectss by the trip

caoueTFasted v the i

i

_‘_\3'7 ;“.‘.;‘T.J' LI N,
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30.

3.

32,

33,

34

35.

° " -
. » ~38-
:

LY

"I have taken guto rides as a pessenger: -

I. a, Often 3 b, Occasionally 3 o Berely_____3 d. Never_____
IT. @a. Within the last two yeara_____j b, More than two years ago___

In the last four ysars I have bacome car sick when riding as a passengers

8. Usually, 3 b. Sombtines $ o, Rarely_ 1 d. Not at all___ _;
~on those occaslons whon I travelled by automoblle

1 sm, or was, susceptible to car sickness when riding as a passenger!

Y .

a. MNow 3 b, During high school yaaré_,___; c. During gradse school

yoars 3 d. Hever, to my lknowledge $ o. Insufficient axperience

to make & judgment

Have you ever bsen airsick during s plane ride? a. Yes____ _ b, No_____

o, 31lightly.

I have made plane trips:

I. &, Often_____; b, Oocasionally_ 3 c. Rerely_____3 d. Never____
II, &, Within the last yaar } b, Kore than a year ago
III, a, Ap pilot } be As pascenger ,

Indicate whethar the follcwlng have, withia the lsst four yesrs, nade

you fasl nauseatcd to some degree (plesse be sure to chack ecmsvlere

after oach one),

Devige © Yes Bo He. Exparience

a, Elevator :

b, Hammock

¢. Lawn swing

d, Eerry=go-~round »

e, Farris vheel

f, Alrplansg glider —— : '

g. lLoop=o-plans —

h, Lindy~loop

4. Roller coaster

j. The Whip : — .

Do you wear glesseos? a, No 3 be For'_clnae work only, y ¢. For

diatent work only, 3 d. For both_

Do ycu fesl any eye discomfort from resding for a period &8 long am

three hours? a. A great deal } b, Some } o. Hone

' Estimate the total nunber of times per year that you attend movies___ __,

Un a bright surmer day céc you buve discomfort unlese you weer encied

glasees? a, Considoreble_ : b, Slight_____3 o, None
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40,

A2
43.

45,

46,

47.

55.
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So far as you know, is your hearing unimpalred? a. Yes b. Ko
If impaired, is thim true of: a. One ear 3 b. Both ears ‘ ‘ ;
Have you, to your knowledpe, sver had running ears? a. Yes___ b. Ko 5?5
Have you ever had a mastoid operation? a. Yes b. | ]
Do you often have di1zzy spells? a. Tes b. ¥o c. ? i
Do you often have buzzing or ringing noises in your ears? a. Yes ﬂ
‘b, Fo_____ 0, % ’ ' : ' o
: 3

Does it bother you to stand on a high place and look dowm? a. Yes ;%‘
b. Ko c. 1 ' : 1
- ' . L

1s your general state of heslth usuallys a. Excellent b, Good K4
c. Fair d. Poor .. @.-Very poor, A
e

Have you had (check): ‘t*?h
" a. Hives "3
b. Hay fever =1
o. Rose fever &
d. Asthma e
e. Frequent colds il
f. Ivy or oak poisoning '“zfé
g. Other allergies (specify) e
Do you have headaches: a. Often 5 b. Ocoraionally, ; ©. Rarely i
Have you ever had Jaundice? a. Yes 3 b. No o
Do you have a coated tongue? a. Often 3 b, Occasionally . ; ﬁg
o, Rarely . . : g2
- ,(""":1,_{

Do you have halltosis? a, Often § b. Occasionally $ ©. Rarely 3
34, Never__ ._ | b
Are you bothered by ges in the stomach or intestinea? a, Often_  _ ; ’ #"
b, Cecaalonally ; ¢. Rare:y
S

Are you subject to sttacks of indigestion? a. Often 3 b. Occa- %
sionally $ ¢. Rare . 5
: . ' '

Are your bowel movements; a. Very regular, $ b. Somewhat irregu- :
ler 3 . Very irregular_____ : A
Do you have diarrhea or watery stools (check tha closest one): j;
‘a. Almost never, $ b. Once or twice a year__ 3} c. Ten or twelve ‘%
tines e year. _ ; d. Three or four times a month 3 e. Chronically ___ ;,{
A ' ) Vo Ta

‘ (3

b

A v eegees
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56,

57.

58,
59,

AR

D¢ rou Geve ceantlenticn? . o onb novue, i b Once o1 twice a
yeur__ 3¢, Ten or txaivo ¥4 .. s year_ & . Yhrae or four times
a month___ s 9. Chronden}iy_ . -
Do you have attucke of nausea? &, O¥ten__ 1 b. Occasionally _ . _ _;
¢. Raraly

, ! ) -,
Ilo heelachea nauseats you? a. KExtremely _ _ 1t b. Slightly, jc. No
. |

Do you vomit when you have a fever? a, Usually jb. Occasionally
}c. Raraly ;jd. Never__ .

Do you‘lose your appotite if you miss meal-time? a. Feol very little
like eeting__,_ ;b. Az sometimes affected $a. No

—r——— -

Do yon feel nauseated if you bacome very fatigued? a,. Often_ _ 3
Occasionally  _ _ j c. Hover

Nouwld it spoil your appetite 1f you ate in & restaurant which did
not smell clean? a. Yes ;b. No ;a. ?

Does 1t seriously affect your appetite if food is unattractively
servad? a. Yes 3 be No jo. 7

" Would 1t affect your appetite if someone told a disgueting story at

meal-tine? a, Yes $b. Ne jo. 7

Do you gag e'asily'and violently when a physician presses against the
back of your tongue with a tongue blade? a. Ye= 3b, No H
c. 2

Have you within the last two years, had any tendency to feel naussated
as a result of attending a movie? a. Yes 3 b. Slightly H
Coa Ro .

Have you had any tendency to feel nauseated when driving past trees
through which the sun fiickers? a. Yes ; b. Slightly }
¢, No

A —

Do you often have a momentary "blacking ocut”™ when you rise suddently

" from a sitting position? a, Often } b, Occasionally 3

o, Rarely ;d.l!ovor_,..

Have you ever fainted? a., Yes $ b, Almost } ¢, No

. If so, indicate below what the circumstances were and how often 1%

has happened. . :

Do you get a severe pain in the side after running? a. Often____;
b, Occasionally } .¢. Rarely

T



72.

73.

Tho

75

83 u

8&-.

85.

86,

87.
88,

-1

Lo you have any sort of deficiehcy of your heart? a. Severe ;

b. S1light : ¢, None

Lre you bothered by insommia? 8. Often_____; b.
c. Harely 3 d. Kever

Are you, or were you, a "fingsr-nail biter"? a
b. ilow ; ¢, Hever

At vhat age did you begin smoking regularly?

a. 1 don't pmoke regularly
b, Primery schoocl

¢, High school

d. Since high school

Do you usually drink coffee every day? a. Yes H

Qoosslomaily 3

. is & child ;

b; ¥o

Do you nse aleohol? a, Considerable ; b. Hoderately :
c. Occasionally ; 4. farely ; . Yever

No thunderstorms make ¥ uneasy? a. Yea

;erO ;cl‘?

Doee the sudden ringing of a cliass bell, door bell, or telephone
startle you? a. Yes 3 b. Yo ; c. Rarely

Lo loud avtomoblle Lorns annoy youl! a. Yes H

De youn dislike to hear s porson laughing loudly
e. 1 :

b. fio___ 5.7

T a. Yes ; b, Fo

Lo grating nclscs as of a finger-nail seratching on a blackvboard

bother you? a., Yese___ ; b. No___ s ec. ?

loes it startle you to have somecne unexpectedly slap you on ihs

back? a. Ies 3 b. To ;] e 2
Loes it usually atartle you suddenly to meet a
a, Yeg ; b. Xo T

What 13 your religion?®

What 1s your race?_

Fhat is the nationsl origin of parents?

person in the dark?

1s your family: a. Wealtky___ 3 b. Well-to-do

s d. Average $ . Below average H

¢ ¢. Confortable
f. Poor

S

P

ToET e e
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89

1m0
. 101,
102,
103,

104,

Chack as many of the folloein~ ps are nagzasary Lo indicete your posi-
tion in your family:

e, Only child

b. Only son

o. Oldest ohild

d. Youngest child ]

o, How many children in your family_ 7

Ars your own parents: &z. Living together 3 b. Separated H
¢, Divorced j do One dead ; 8. Both dead 3} . Remarried

Do you consider that you hed & normal childhood? ., Yes 1 b, No
3 Co7 ‘ '

a small eirele eround the gorrect anewer,

Yon No 7?7 . Did you evur have a strong desire to run away from homs?
Yes No 7 | Wap either of your parents very easily irritated?

Yoo o ?° D6 you cry in the movies? '

Yes Bo 7 Do you consider that you are the kin;j of person who
analyses his own emotions more than others do?

Tee Ko 7 Do you ugually try to avoid arguments?

Yes No ? Have you aver triad to argue or bluff your way past a
"~ guard or dpormar? -

Yas No ? If you are dining out, do you prefer to have someons
. else order dinner for you?

Yas No ? If you are one among saveral who have witnessed an acci-
dent, would you quickly take an active pert in giving ald?

Yes No 7 Do you ever complain to the walter when you are served.
inferior food or have gotten poor service?

Yes No 7 If a woman in front of you in the movies failed to remove
her hat, would you make yourself uncomfortables rether than
ask her to. remove 1t?

Yps No ? Do you feel sure that you will succeed in 1life?

Yoo No ? Are you able to play your best in a game against an oppon-
snt who is greatly superior to you?

- Yes No 1 Are you troubled with feelings of infsrilority?



. 1G5,
106,

107,

1089
109.

110,

111,

Yoa
Yoz

Yos

Yas

I
s *’14{’3‘-‘

Noe 1 Mo oy taod b keap ta owes oogrgromnd st roclal funpctions?
Bo 7 JAra you trovbled with ahgners?

o 7 Do you fael that you arz sbove the average in zelf-confi-
dence?

Ho 7 Doas admiration gratlfy ycu more than achievement?
No 7 TWculd you enjoy going on a youth hostel trip?

Bo 7 Would you dislike any work which might take you into iso~-
" lation for a few years, such as forest ranging, eto.?

No 7 Arae you axtremely fond of aymphony oonoefta?

Put sn "X" before your choica, '

112,

113.

‘115,

116.

117,

Would you think it more valuable for a oollege to inaugurate

39‘
b,

When you pick up a Sunday papsr, are you mora likely to be intsrested in:

8.
b,

Compulsory chapal attendansco
A compulsory course in Clvics

Khat the "Business Index" is doing
An article dealing with resolutions pasited at the annual meeting
of the Protestant Churches of America

Would you rather becoma a successful man by belng:

a,
b.

The composer of e great symphoay
A U, S, Senator

The country would be better off if the great wealth of a few were
taxed cut of existence.

a,
b,

b ]
Ko

While waiting in an office, would you be more likely to choose for
reading:;

a,
b,

The business megasine "Yortune"
*House and Garden®

If you had to choose a oollege ﬁoicnco course, and assuming that the
teachers were equally good, and that there was no spscific require-
ment for your future career, would ydu choosei

a.
b.

Chemistry
Astronomy

%
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118,

119,

120,

121,

122,

123,

125,

126,

Would you rather take a colloge course intg

L}

&, Mathematics
b, Governngnt

Would you prefsr to see more active finsncial support by the govern-

ment for:

e. Husioc and art projects

b. Historical atudies of the economio and Boclal development of cities

Would you rather attend at a.World's Fair:

a. .A collection of very famous religious reliocs such aa the "Holy

Grail,® eto.

b. An sxhibit of the "Magna Charta”

When you go to church, do you prefer to have the sermon smphasise

a. Gufrent events
b, Abiding mori]l and religious values

If you wers tc hecome a teacher, assuming that jou wers equelly
expert, would you choose:

a. Economios
b. Philosophy

‘

No you think that you have a tapdenby to choowse your friends from -

anongi

a, Introverts
b, Extroverts -

. Would you prefer to write a theme for an Baglieh oourse oni

a. Fhat is wrong with American aduocsation
b, What is wrong with business in cur commumity

If you had your choice of at.znding ‘me of two lectures, iauld you
rether ettend & lectura oni:

4. Architecture of Cres tesles
b, Governmental forms 1n enoient Rome

Aspuming that you hwd egual noility, weuld you preisr to Ls a member

of:

8. A college gloa club
b, A college debatins %a:q



130,

131,

132,

133,

134,

135.

.4, Of exhibits in science and industry

) A "Ly
@ ’5'?'“35 L4 : ‘E‘?H'“ “?w-

; 453—-5‘ '.‘
! IE rﬁ L W _r

Do you think that our primary schools would benefit more from an
crease of instruction ini

a, Art and msio
b. Etiquette and sooial usage

On a visit to & museum would you be more likely to prafer a gsllery

b. Of modarn paintings
If you had a Sunday to spand on & brief trip, would you prefer to go

a, A rural region of scanlo beauty
be A park where there were amunement devicee

Would you prefer to opend a half-hour of soeial conversation withi

a. An insurance salesman
b. A clergyman

Would you prefer to be invited to the home of3

- If you wers a college administrator faced with & cut in funds, would <:Q§§
you prefer to discharge ,@Q&

: co A

8, An instruotor in public speaking - LR
b, An instructor in philosophy Pl Ry

a. A professor of paychology , o E%L
b, A professor of aconomios : -i}g‘
" 3%

In en evening diocuaaion with friends would you be more liksly te want %
to discuss: . .

I3 g
a, Probluxs of social, betterment R
b. Problems of aconoric betterment - -

B AT
“he R S p T Ty
Mgy

o
S

¥ould you prefer that the governor of your ctats be

[N
o

&, A collage president of known sdmlnistrative ability
b, The successful head of u large industry

Do
L e

ﬁmﬁﬁ
SRR

Y
-

Do you think thay Boy Scout training skould put ths greater emphasis ohs

e e Ay
g
-

a

a, EKindness to ohildren, aged, or poos
b, Physizel ocuregs Tr psating problems
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S ' 136, Assuming that you had cquel obility, which of emoh of the following

alternatives wculd you prefor %o hecomas , :

I, a., Businsas men I11, e. Salesman ¥, a. A great noral
b, Sclentist b. Clargyman - or spiritual
‘ influance
II., a, Social worker - IV, a. Race-horse breader b, A person with

b. Political worker b. Soulptor politioal and
, © eoonomic power

137. Have you evar studied incéllogc, or do you‘ balleve that you inten: to

study:
I, Art III. Greek or Latin V. Gaology VII. Mathematios be~
a8, Yed a. To» ‘ ‘ a, Yeo yood slemen
- b. Ko b. Fo L - b, Fo a. Yes
II. Astronomy IV. Fthles or Rsligion VI. Musio b. Fo '
&, Yeo a, Yas a, Yes VIII, Philosophy

b. Fo b. Ro b. Fo a. Yes
‘ x b. No

138, Check one space after each
I am good " Bave not angaged

Activity enough to be Ilave fair Have engeaged in 1t sufficisntly -
) -.-_..". R VDL LB ] !..!' ! S ) A ' O A5 Wt . h r
a. Handbell , — — — —
b. Touch football —— —— — —_—
. Wm'tling ——— -—-—- t——t— ——
d. Bom r— — —— et '
e. Yollay ball — — —_— —
f. Bﬂ.k.M]- —r——— . —— a——————— ——
h. Cross-country - — —_—
i. Horse-shos throwing ___._. —_ —_— —
.~ J» Tennis — — —
k. ﬂolf ' ot * ene———
1. Baseball —— ———m
n, Smm —-——- e t— ————

139, 1If you are a regular ocollege mtudent, list beslow the freshman tean
aports you competed in, if any. (If none, state this)

a,
B
Qe
4,
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i40.  if you amre & reguiar co.lege student, iis% below the varsity tear
ApOrts you coxpsted in, if any. (1f none, atate thim) |

.
T WP By

b B4
;: ! L“qi-
141, As a student, are yous 1
a, Among the top 1% . %‘
b, Superioer ~ top 7% ;?
c. Above average - top 33%
d, Average - middle 34% .
‘ s. DBelow average = lower 33% &
f, Inferior -~ hottom 7% i
g- Among lowest 1% | \é

[}

Fleasa check back over your paper t.o make sure that you have lo.ft. no blank
items or blank pages.
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Iy - Y4 1941
. The following sheats eciloin natetisont designed o discover the sig- i
i . niffcance of certain faots in your experisnce on moviay Vehicles as 1rdi-
S cators of suscephitility to airsickness  Tho gquestionnaire is not intended
% to ba a test of gou. The remlte will be used only for solentific purposes,
not for rating purpocea, In order that this study may be of walue to us,
it 48 necessary that ybu cooperate in throe weys,

1. Ne must GaTe snswars thal are hensit and mccurate. Answer in
eccordence with your bast judgment of the truth rether than with what you

. l'ould 1llke the anzwer to be, or wiill exeggernted anawers,

2, me_m.gw} Hlanks on ycur paper will spoil it for
W purposes,

3» mm.mmummmm-

xR F R KRR T LR ERRERFERFRTE R R H R AR RN

- Name . ,

) last firat initial

v : . Sex Male Feale - Aga _ )

‘ years f0s,.

E _ What classification of fliers are you iu (CPT primary student, instructor,
‘ stewardess, olvil airline pilgt, ete,)? Idantify yourselt fully below,
D - .

e ‘How many hours have you beec in the air:

T Ag a pilot or in being treined for nlloting?

¢ When not piloting or not belng trained for pﬂot:l.ng_?_________

If you have had pilot training, how many hours had you been in the air as
o - 8 passenger or in soms other ncn-pilot capacity befors you began your ,
< primary training for piloting?__ ¢

Fleass answer the questions below as accurately as possible.
THINK CAREFULLY ABOUT EACH QUESTION BEFCQRE ANSWERING IT.

Flace an "X" at the proper answers.

1. Have you ever besan seasick? a, Iu 3 b. No 3 0. Slightly 3

i ‘ Under what circumstances?
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Under ordifary circumstances, if 1 were tc make a sea voyage of four .

e
hours' duration during a moderats wind, I predict that 1 wouldse y [}
' | ~ LR
—_Beocone very seasick,to the point of nausea and vomiting iy
—.Bacome queesy, pale, and feel uncomfortable %&
e———P® only slightly affected by the voyage Lo hge ¥
~—De unaffected by the voyage - B4

I have teken ses voyagea!

I. a, Often 3 b, Occasionally ; o. Rarely ___; d. Rever_____ -

I, . Within the last two years 3 b, More than two years ago____ .

In the last four years I have bacoms seeslok: a, Usually $ b. Some= . ' .:

times 3 ¢. Rarely 3 d. Rot at all s On those ococasions when
I ¢ravelled by boat;

I am, or was, susceptibls to seasickness (mark as many as are correot):
a, Now 3+ b. During high school years } ¢. During grade school

yoars $ d. During pre-achool years___. _j o, Rover to my kiowledge
;. £+ Insufficient experience to make a judsment

AR R

} c. Slightly

Have you aver been train sick? a. Yes_____; b. Ho
Under what ociroumstances?

Under ordinary circumstances, if I were %o make a train trip of four
hours' duration, I prediet that I would:

":J;,}'*

,
ELN
IS
A

P

¢

It

Become very sick, to the point of nausea and vomiting
Become queasy, pale, and feel uncomfortable
Be only slightly affected by the txip

Be unaffected by the trip

szl
iy

T

™
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2
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I have tsken train trips: g
I. n, Often $ b. Ocoasionally i ¢. Rarsly j 4, Never_____ “iE
II. a, Within the luat iwo years $ ©. Yore then two years ago g
l'—_f’:_‘g,
In the last four yeeis I hcve become trein sick: a. Usually 3 iﬁ?
b, Sometimes___ __; 0. Rarely___ __ 3 d. Hot at all 3 On thoze oo~ T
cngions when I travelled by train. - Sy
R
I em, or was, suscaptible to train sickness (mark as many as are correct):. z:_‘;aééz;
a. Now i b. During high achool years_ __ 3 o. During grade school e;&g
years } d. During pre-school years } 8. Never, to my knowledge sy
$ £, Insufficiant experience to make a Judgment e,
BHETR X : ' *3";1‘
e
e
_",,3{
. _‘:ﬁ-',

LA



Have you ever been oar sick in & ntreet car or aubuesy train?
a, Yes___ _; Y Ho__ - 3 o. h.LigAtly l'.hder what ciroumstances?

Under nrdinary airmmstamu, if I wera to teke a strast car or subuy
ride cf one hour's duration, I proedict 'hhat. I would»

| Becoma very sick, toc the point of nenses and voriting

o Become queasy, pale, and feel uncomfortable

Be only slightly affected by the trip
_Be unaffected by the trip

I have taken straet oar or subway ridss;

I. a, Often___ 3 b, Com.i.aionnlly c. Rarely_____j d. Kever_____
II, a, Within the last two ysars__.___} bo Morse than two years ago_____

In the laat four yurs T bave beaone street car sick:s a, Usually 3
b, Somatimes } ¢, Rarely 3 4. Eot at al1_____ 3 On tlose ocoa= -
aiona when I travelled by streat ocr or subway

I am, or was, susceptible to street car siockness:

" a, Now i b, During high school yeers j ¢o During giade school

years 3} d. During pre-school years___ ; &. Never, to ny knowledge
3 £. Insufficient experience to make a judgment_____

AP R

Bave you ever been car sick in an automoblle? a. Ies 3 'ti. No 3
¢, Slightly _ . Under what circumstances?

Under ordinary circumetances, if I wers to make an sutomchile trip of

four hours' duration (as a passenger) I predict that I would

——_DBeoome very slck, to the point of nausea amnd vomiting
__Booono queasy, pala, and fesl uncomfortsble

—__Be only slightly affeocted by ths trip

Bo unaffected by the trip

I have taken auto rides an a passspger:

I, a. Often_____3; b, Oconsionally, 3 ¢. Rarely. 3 4. Hever
11, a, Within the last two years 3 b, More than two years sgo

In the last four ysars I havs become car aick when riding as apuiu_x-
gor: &, Usually . _; b, Sometimes____ 1 o, Raraly } de Not at
all $ On those occasions when I travelled by automoblle

I am, or was, susosptibls to oar siciness when rid:l.:ig s a pasasnger

a, FRow____3 b. During high school years____.; . During grede mghool
years_____} 4. During pre~school years____ j . Never, t0 =y knowledge
———3 £+ Insufficlent experience to make a judanlnt

- N
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21, Indioate whether the following have, within the last four yeare, med {
you feel nauseated to some degres (please be surs to ghack sonswhare
after each one). e
Revice
a. Elevator
b. Hammock
(- 1% Lawn 'ﬂng 2
d. Merry-go-round Tt
. Feorris wheel i
f. Foller coester -
he Adrplano glider, loap-c-plans, sto, S
AR . ¥
22, Have you gyer been airaick during a RN
a} To the point of vomiting and great muscular weakness
b) To the point of vomiting without severs and continued ST
nisoular weekness - LA
we0) To the point of aweating, pallor, feelings of nauses, and W
some muscular ‘weakness ‘
——q) Only to the extent of feeling sleepy, slightly weak, R
restless, and "queasy" o
e) Vory short-lived feelings of nausaa which come on during o
certain violent maneuvers snd pass off promptly i
et) To no degrae whatever md«r‘any circunstances g:‘
23. In the performance of your prgsapi ordinary duties in the air, ’ﬂf.%
. (whether these be as passenger, stewardess, studsnt pilot, instruce gt
tor, or others), do you become airsick to some degree? Use x's. ¥
a) To the point of vomiting and grest muscular wsakness %
Eore than half of the time you fly L
v Botween 10% end 507 of the time you fly
—w Onos out of 10 flights to once in 30 flights
Ze88 than once in 30 timee
e lever
-b) To the point of vomiting without severe and continued museular QTR
tbre then haly of the time you fly L
.. Dotwaen 10% and: 50% of the time you fiy : : -
— Once out of 10 flighta to once in 30 flighte N
—— 183 than once in 30 times , CEm
. Never .
. , ;:—é%‘%\
. - w1, 2%,
e
NSRS



25,

e) To the point or aueat.inb, i Loy, f&elingq of musaa, and some
nuscular wedkness )
.. Bore than half of the time wu Ily

- Between 102 and 504 of the time yon fly

CGnoe out of 1C flights to omdu 4n 3C flights

Less than once in 30 times

Kaver '

Akt e

. ——

d) Only to the arbant of fesling szleepy, aslightly mk, restless,
- and "gqueasy"
- Fore than half of the time you fly
—__ Between 10% end 50% of the time you fly
, Ghee out of 10 flights to once in 30 ﬂight.a
—Leass than oncs in 30 times
—__ Bever

e) Very short-lived feelings of nausea which come on during om
vitlent maneuvers end pasa off promptly

. lore than half of the time you fly

—____ Between 10% and 50% of the tine you fly

~ Once out of 10 flights to omcs in 30 flighta

e Less than onca in:30 tinsa .

—___ Rever

”—

Nare you liable to airsiviness to any degree during the folloﬂ.ns

stages of your expariencs? (Ycu may conaidsr yourself "liable,” if,

with rough air, or as a resalt of mansuvers, you stood & one out
of twenty chance of feeling the affects of motion to the axtcnt
of grade d in #23 above.)

a) Your first two or three flighta '
b) Befors your firet sold gr during your firat 20 hours
z From your 20th to 100th hour :
d

From your 100th to 50Cth hour
ceee®) From your 500th bhr, and above
Do you now become airsick to m d.groo under the following circum-
stances? ’

e 2

Yan No_ Bough air

Yor Ro_ i Crdinary mansuvera {vertical turns, "Bb, apins, eto.)’
Yeon Fo AcTobatic maneuvers L

Yes__ ___ Ho -d) Tnstrument flying -

Yos No e) Vhen you read or use your oyu for close work

Yes Yo f) fen very tired

Yos_____ No _£) Yhen ‘very ccld -

Yas Ko h) Yhen you see others sick

Yes No_.___1) Then You do not fesl well:

Are thers any other oircmctanetl under which you beomo a:u-eiok to

any degres? Yes___
Lt' "yes," what are thc tances?

-
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tible to airaicknesa?

Is there anything in your medical history that mighv maks you muip-}_}\}'

27,

of aira .7

comaents to make about your history of nauses from
or about the causes

Do you have any
motion, about thia queationnaire,

28.

Compiled by G, R. Wendt
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-'d. Rides in street cars or subway trains .
e, Rides in buses . B B

APPENDSY. A,

. MOTION-SJCKNESS IRVENTORY
- Deaenber, 1941 |
Rame Rute,
Pleaso print
Direotions: 'Below sre listed fiva moving vehiclea and carriers whoss motion

oan produce nausea {seasickness, car sicknpss, #to.). Think baok over your
owa axperienuo with each of thase ana answer aocording to this soales

(x) Have not had enough axperiom:o to know whather I would be lffootld

(1) Am now somewhat eubject to sicknesa, Would probably vomit if the
ride wers long and rough,.

(2) Used to be subject o eicknesa (a few yaars ago or as a child) but
anm not now subject to it,

(3) Have bean somewhat subjact to naussa, but not to the point of vomit~

ing. .
" {4) Have never besn affected by rides,
Cheok 1n the appropriate columns

a. Rides in boats (smiaknou)

b, Rides as a passenger in eutos (car slaknses)

¢. Ridea in trains

T

Lﬂ.ﬂ.ﬂl for itews f to n., Below are listed. other moving osrriars..  Indis
cate in each case whether the device has made you reol naussated during the

dast Lour vears. Use the following somle:

(x) gan u:l:ot had snough recent experiance to know whether I would be af-
oo

(1)1 hn? been strongly nauseated (to the exteat of miting or almost
to 1t}),

{2) I bave been slightly nauseatsd {falt: qumy)

(3) I have been unaffoot.od. :
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The Whip

2irplane glider, loop-o=plane, ete.

[ = 1 FE
Elevator ' .
Hammook , ' -
Laﬁn swing l ’
¥erry-go-round H
Farris whael ’
Roller coaster I ! _

i f

Airplana rides ae m possanger

If
or

you have @ver beon sick za a result of the motion of any of the sbhove
any gther movirg carriers, plessa list thom:

Complled by G, P, Wondt
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STUDIES IN MOTIOR SICKMESS
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ATRSICKNESS AMOXG OBE RUNDRED KIGRTY-KINE
AIRLINE STEWARDESSES AND ITS RELATIONSHIP
TO PREVIOUS HISTORY OF MOTION SIGENESS

by
A, D. Tuttle

Hedioal Director
United Air Lines

and
G. R. ¥endt

Head, Department of Pesychology
University of Rochester
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SUNMARY

A questicunaire was sduinistered o 189 United Air Lines steward-
Und .

esses requiring them to report the frequency
had been airsick, and the conditioms upder which it ocourred.

- questionmaire also ineluded sn inventory of motlon sickness on boo.tn,

trains, autos, and other devices, The frequency of airsickness wam
42% bad vomited from airsickness; % had exparisnced lesser degrees
of sickness; 228 had bean cocmpletely free of sickness. An
sooa'ing key mas applied to the lnveniory of motion slokmess on oes,
ropbmtadthauiruickneup-rtofthaquutdmm for amomnt
of sicikness,. The correlation of lnwentory and alrsicimess scorss was
»53, showing that history of sickneas on other devloces ylelds sows use-
ful prediction of airsiokness. SigniFicant conditions of airsickness,
according to the stevardesses, wore: rough alr, fatigue, illness at
time of emplaning, payohological feotors, gastric factors, high a,lti-
tude, odoru, and heat.

.



=, -, . et ew P ~
L amop e S e e G e R SRS N
Vo ep R TN T X S akiatoe ity Aok
Bt b . E + : 7 3 .
LB g ! - 7 N i B
Syt U _ , Y
I ! | ) ...5’ ‘ .

e

| ATRSICKNESS AMOWG ONE HUNDRED EIGHTY-NINE

- - AR -
£ A L L
GIPE S o e

TO PREVIOUS HISTORY OF MOTION SICKNESS N
. ‘ £ “I: Jé?é‘%‘
INTRODUCTION iy

3

f B
R e
Thie
LN
e ;’L}: i""‘n

- 5
P
L

This study was undertaken with the cooperation of Dr. A. D. Tuttle,

Medical Direotor of United Air Lines, A questiomnaire devised by Dr. A
G. R. Wendt was filled out by a group of airline stewardegses and for- wingy
warded to Wesleyan University for analysis. A study of the data sug- =y
gegted tbat a history of sickness on various devices appeared to yleld Vo4
some. useful predictions of aireickness. Comparisons of comments of the = ?
stewardesses a8 to possible causes of sicknsss are reported. ;»;;:;
Jherdt
Rt
PROCEDURES 1 4;;.,
1. Method of collecting data. The questionnaires were prepared at AR
. ¥esleyan University and distributed by the office of the Medical Director - ”%f
of United Air Lines. Each stewardeas received the questionnaire at her A
base, accompanied by a letter from Dr, A, D. Tuttle, Medical Director, o
, requesting cooperation and promising that the data would be confidential. )
: The stewardesses ocompleted the questiomnaires on their own inltiative and gt
returned them to the writer yla the regionsl supervisor and the Medical L
Director's office, This survey was made in February and March of 1941. g

2. The Questiomnaire, The Exparimental Questionnaire Form of
- Jamuary 14, 1941, was used {see Appendix A-3 of the first report in Ser< -

! iea B), It provides space for name, age, &nd hours of flylng experience.

' ' 4 section on previous hiatory of motion sickness includes questions on
sickness in boats, trains, street cars, automobiles, elevators, hammosks,
lawn swings, merry-go~rounds, ferris wheels, roller cosasters, the Whip,
alrplane glider, and loop o-plane. A saction on airsickness requires
report on the total fregquency of each of five degrees of airsicimess, on
the present frequency of each degree of airsickmess, on the stage of fly-
ing experience in which sickneas occurred, and on condltions of sickmess.

3. Secoring methods. The airsickness sectlon was scored separately
from that on history of motion sickness in other devices, Both scoring
methoda made use of certain a priorl assumptions.

The sooring method for the section on seasickness, train slckness,
ets,, was objective., It assumed that history of sickness was greater es
the frequeney, severity, and recency of siclkmess Increased. The method
yielded bigh scores for lack of sickness (80 representing the top score)
and low scores for sickness: (The lowest score was 2.4, obtained by a . O
stewardess who had vomited from motion in automobiles and trains and who = .7
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“J4 ", had been nauseated to scme degres by 3 out of 10 of the other davicesn)

The scoring method ias demcribed in Appendix £-1.°

Two people categorized the airsickneas records, each on the basia
of somswhat different assumptions. No attempt was made to reduce this
procedure to a set of rules, since we felt uncertain of their walidity,
An asssistant, CRB, was asked to gort the questiomnalres into piles of
comparable degrees of elckness, This resulted in eleven categories.
The assumptlions she used were that airsickness was greater am jits fre-
quency, severity, and recenoy became greater. The questio 8 were
later sorted by the writer on the assumptions that airasickness was
grester as frequency and severity were greater, but without regard to
recency. This resulted in twelve categorles. In each cese Category
1 contalpned those not sick to any degree, :

. The sortings by CAB and GHN correlated .92, Inspection of the
cases on which there was disagreoment showed that there were sources of
disagreement in asddition to the difference over the use of the recency
assumption. GRW's Category 2 oconsisted of seven girls whose write-in
comments indicated alight sicxness, but whose check list indiocated no
aicimess; CHB put all of thess in Category 1 with the non-sick girls.
Six girls whose sole airsickness was ons occasion on which they vomlted,
and who wrote comments attrltuting this to causes other than motion, were
put in Category 2 by CRB, Category 6. by GRN. Other cases of wide disa-
greement were due to differing decisions as to the weight to bte glven to |
qualifying comments..- ,

4. Stewardess subjects. The stewardesses were all Registered Nurses,
Their median age was 24 years; their age range 21-36 years, The average
of flying hours was 168/ hours; tha range 100-9000 hours, Of the 205
' stewardesses in service at the time the questionnalres were sent out,
© U189 oonpleted the form,

5.L Pos £ hods. The following possible limita~
tions may be noted: (1) No direct check on the externt to whioh conceal- !
ment or smaggeration affected questlonnaire replies wss obtained. Per-
haps the best evlidence that there was not extensive concealment is the
faot that 78% of the stewardesses reported some alrsickness,l (2) Relia-
bility of such a questionnaire is affected by fluctuations in reporting, :
by variations in interpretation.of questions by the subjects, and by de- ,
fects of the scoring procedure. Ko data were obtained to indicate relie- ‘

f

11n an unpublished study dana for the Comnmittee on Medical Research,
the writer and collaborators found that only sixetenths of one per cent
of items reported on a aimilar questionnaire adminlstered to 349 naval
officer trainess were significantly altered in interview 1 to 10 weeks
later. Only a portion of the 0.6% could be attributed to incorrect re-
port on the questionnaire or interview, _

.
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bility of this queationnaire when completed by the stewardesses.>  (3)
Thie paper presents the correlation of airsiclmess "scores"™ and scores
based on previcus history of motion sickness. Bath scores are derived
from the questicnnalre. There 1s probably a small spurious elevation
of the ecorrelations produced by the fact that both depend on question-
naire responses, There are thus seen %o be factors tending to lower the
correlation (unreliability of scores) amd to raise it.

1%3
.'a%

1, . X
vices. We computed the Pearson pruduct-nonant coefricionts of corrola—
tion bestween the scores based on history of motion aicikness on devices
other thar alrplanes, and .the categories of airaickness as judged by CRB,
GFW, and CRB plus GRW, The Pearson r'a were as follows:

o

o
e
i G ial

&y ot
R
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L= L
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Airsickness (CRB) ys. history of other motion sickness, re .43

aga

R

Rt Mot

Airpickness (GFF) ys. hiatory of other motion sickness, r = .50

=

Airsicikness (CRB » GRR) ys. history of other motion sickness, r = .53

et e
i

GRW's airsicknesa ratimga of 9 girls who vomited once in the air, but
who at no other time developed any degree of aickness, set aside Category
6 for them. If it be amsumed that these cases were only slightly suscep-
tible to sickness, and if they are put in Category 2, thus reducing the
total number of elrsiekness categoriss from 12 to 11, the r of these ratings .
with previous history of motion sickness is .53, instead of .50 a=m cbtainad “y%ﬂ
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from the original ratings. :%é
It is of Interest to examine the extreme cases in both ths alrsickneza f@ﬁ%
distribution and the history of motion sickness distribution.. GRN's air- © N

o

slckness ratings are used for this purpose. Of the 35 girls with scores
indicating the least history of sickoess on other devices, 21 did not get
pick in the air, 4 vomited more then once, and il had intermediate degrees .
of aickneas, Of the 41 girls who did mot get airaick, 31 had never bsen
sick to any degree on any other device, 5 reported nansees only cn one or
more of the devices liated in Question 21, while 5 had been sick on boats,
trains, autos, or street cars. The 20f of cases with greatest history of’
sickneas o other devices contained no cases without airsickness, 29 cases

2An unpublishad study done for the Committee on Medical Ressarsh by
the wrlter and collaborators geve a correlation of .92 between ariginal
and repeat scores on motion-sickness inventories administered 2 to 6 weeks
apart to 147 naval officer trainess. The questionnaire used was the form - .. ..
of December, 1941, It is the writer's opinion that the form used on stew- g
ardesses might show a somewhat lower reliabllity becausa it 1s more diffi- “.f
cult to f£ill out. T




who vomited 2-to 16Q timas, end 9 eeses with slight sickness. The 0%
of cagses with the worst airsicknsss records contained 33 cames who had
bean 'sick on other devipes, and 5 casss who had not been alck, - Of the

latter osses, / lacked experience on several devices while only X had
experience on all devices,

The correlation chart showing the scatter of cases on the varia-
blea, GRF's airsickness ratings, and seoreg from history of motion
slokness,'ls lncluded in Appendix 4-2.

2. Frequency of airsiokness t tion experi . The
ovar-all resultse were that of the stewardesses had been alrsick to
the point of vomiting, 36% to less than vomiting, and 22 pot sick at
all, Table 1 ghows the results in detall. A point about our method of
determining frequercy of aicknesg needs mentlon, The stewardesses were
asked to indleate the number of times they had besn airsick {Question 22).
Host of them compllied with thls. In some cases they did not, substitut-
-ing & verbal deseription in place of a number, Several of theao were
girls with very frequent sickness. Three extreme examples follow:

A e g M B
R o
N R

E‘ X, a 4300 hr, stewardess, wrote that slckmess to the point
SR of vomiting "Too numerous to mention® occurred. She indi-
gl cated that this occurred from. "once out of 10 flights to
A onee in 30 flights” at the time of reporting.

Bk

B Y, a 2000 br. stewardess, wrote that she was sick to the
A point of vomiting "Almost every trip for the first year

oy S 1 flewy even when 1t was smooth, I became guite 1ll to

the point of vomiting." She indicated that she st1ll got
slek once in 10-30 tripa,

T ‘.‘. 1
LN
T

NN Z, a 1600 hr. stewardess, wrote, "For the firat six months

B oo I flew, I wag alrsick to some extent every trip I made,
L _and I average at least two trips a week which includes

' leaving and returning. At times I would become extremely
airsick. I have experienced airslckness go many times I
could never give definite figures...... I get airsiek only

when having a rough trip end up to dste cen even tolerats
soms of that, ete.®

In such cases an estimated number of 1natancoa of sickneso wate asslgned,
¢ 1,e,, X and Y were assigned 100 emch and Z was assigned 40 (see Table 1).
. Including these mssiguments, there weré 79 girls who vomited from 1 to
“f%ﬁtgl 100 times. The number of cases who reported or were assigned each fre-
oy quengy is shown in Tablo 1,

I Jixty-nine of the 189 stelardeasel 1ndioatod that they had never
N ‘been sick to the point of vomiting, but had been sick to & lesger- degroa
% .On one Or mOre oocnaions, The figures are reported in Table 2,
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 TABIE 1
PHEQUENCY OF VOMITING ANONG STEWARDESSES

Total No. of Times - Number of Stonrdnm: Reporting
—Jopiting —~—1his Frequepcy of Vomiving .
1 .~
2 10
3 3
& 5
5 5
6 3
7 1l
2 2
10 L] 2
11 1l
12 2
13 1
15 2
18 1l
20 6
23 1
24 1
25 1
27 1
28 1
30 2
36 1
40 2
48 1
100 _2
Total 9
TABLE 2
‘ LR
FREQUENCY OF SLIGHT ATRSICKNESS AMONG STEWARDESSES L
Total No. of Times Number of Stewardeasses Reporting “mﬁgg
Sieck this Frequency of Sickmess SlE
1 20
2 18
3 10
4 6
5 3
6 4
8 2
10 ' 2
13 1
24 1
30 1
-
69

Total

SRR



"- .interest. Among the 173 stewardesses who reported flying hours, the
' " average length of sérviee .was 1684 houre. Those who had besn airsick

The relatiomship of length of serviae to airsickness is of zome

to the point of vomiting everaged 1370 hours, the slightly sick plums
the non-sick, 1907 hours. Table 3 shows average houra of service {and

y_ age) in relationship to airsickness category. GCHER's ratings were used.

It will be recalled that Category 1 represents those not airsick,
Category 12 . the worst cases of airsickness, Categories 6 through 12 .
are vomiters exgcept for one case in Category 7, Inspection of the table
shows that there is no important relationship of length of service to

i~ airsickness, Tabulation from the questicnnalres shows 11 out of 72
#* "gomiters” (196) with service above 2500 hours, and 26 ocut of 101 nen-
- womiters (26%) with service above 2500 hours. This difference showing
"¢ .more "veterans® among the non-sick ralses the possibility that some
.  ntewardesses gave up their poaitions becsuse of chronig airalckneas.

In =nswer to a request from us, Dr, Tuttle reported that out of approx-
' imately 400 casea of separstions from United Alr Lines stewardess service,
.+ thers were only three cases known to be due to chronle airsicimess,
TABLE 3
AGE AND LENGTH OF FLIGHT SERVICE IN RELATION TO AIRSICERESS
r,)t  Degree of Average Age Average Hours ' N not
- Adrsickpess  _in ¥ssre  _ of Servige  Iotsl N Reporting Foupp
1 (not sick) 26,0 2381 41 ~ 1
2 25.4 79 7 1
3 24.8 - 1625 .35 4
A 25.5 162/, 20 2
5 25,0 2185 6 0
6 243 733 : 9 0
7 24.6 : 923 . 12 2
8 25.6 1867 12 0
9 26.2 2638 9 2
16 24,7 92l 13 1
1 25.4 1488 } 10 0
12 K

25.2 ' 1340 : 15

The relationship of airsickness to amount of experlence camnct ade~
quately be judged from reports on this questionnaire, Question 2 ls not
& reliable index, becanse 1t was not completely answered by all ateward-
esses. Some. checked only one answer sven though the remainder of thelr
questionnaire made it obvicus that they should have checked all., For
what they are worth, these are the data: "llable Yo alrsioclmbsp"
during the first two or threes f1i 60 stewardesseg; during the first
20 hours, 13; from the 20th to fiour, 4A4; from the 100th 4o 500th
hour, 25; and above ths 500th hour, 22, It may be concluded that airsick-
ness ia most frequent during sarly flighte, and that some stewardesses con-
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. tinue to be suaaeptible even after long service, Among the . B‘l’cﬂn.‘l!d %I;f
eases in the two worst alrsickness categories {according to GRW'a mrb-. ot
ing which took no account of recency). 23 out of 25 were still suscep- - i~ 4
. tible to the point of vomiting at the time of reporting according to -
k their answers to Question 23, : >
The ages reported by 185 out of 189 stewardesses are shown in the
-  second column of Table 3 in relation to degree of airsickness. Inspec~ = © . %L~
tion of the table indicates that age has no important relationship to <o
-, airsickness in this group of asubjects. One could not sxpect to find a =R
- clear relstionship in the narrow renge of ages represented: 76% of t.ha e gl
b stewardesscs were sged 23, 24, 25, or 26. - B
34 - L) ', f;:f‘
. naire provided two uann by Ih:loh t.ha steurdedsos could indicats their %;%
b beliefs about the ecauses of sirsickness, vis., a check list of causes LS
‘ in Question 25, and an opportunity for comments in Questions 26, 27, and Fun
28. The first three are questions pertaining only to causes for their Pt
own airsickness, whereas Queation 28 gave them an opportunity to dlsousa T
causes of airsickneas in general, X

The stewardess replies to Question 25 are shown in Table 4, This
asked, "Do you now become airsick to any degree under the following -¢ir- ok
cumstances?® and listed nine passibls causes in which we had a special ”;%‘
interest at the time. Four of these (b, o, d, and @) do not normally = T
occur in airline flying of stewardesses, and were included in the ques- R
tionnaire for the purposes of other studies. The three comiltions most
frequently checked as cuuses of thelr own sirslickness in the ‘case of the
experienced stewardessea were "do not feel well," "very tired," and T
"rough air.® It is to be noted thet only two reported "cold"™ as a con- %;
dition of siclness, and only 21 reported that they were affecied by see- :3?;‘&
ing others sick. In the latter commection, it may perhaps be assumed that ;‘
the nursing training and experience of stewardesses was an aid in overcom- - %

._.._<

bl
Sy

L 5

ing the effects of suggsstion due to seeing others siok, : r_qf%
: C T
TABIE J, ’ L RE
. ‘ -}&,53‘5’
CAUSES OF AIRSICKNESS CHECKED BY STEWARDESSES I
A
Copditien Bo. of § T
a. Rough air 65 ‘2;_{_!:’5;;‘*“—
b. Ordinary maneuvers 6 : :."a_,;;:‘.;“;&‘;;q
¢, Acrobatic mapeuvers 12 At
d. Instrument flying 6 N
e. Resding or close sye work 12 o
; f. When very tired &7 ;
: g. When very aold 2
. ~h. Fhen you see others sick 21
1, When not feeling well 89
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K referring to "rough gir®) yields the results ghown in Table 5., There
were 22 clgases of causes among the 315 separate assigned causes, The
79 stewardesses who had thessélves been sick to tha point of vomdting

Amhﬂsﬁthmmmﬂnwﬂunhﬁyﬁﬂummn(ﬂMMutmn

averaged 2./ csuses per stewardessy the 60 who had besn sick to = degres

less than vomiting averaged 1.3; while the 41 who had not been sick
everaged 0,9. These differences are probebly related to ths degree of
interest thoy!nw in the problem, and to their oxtanto:r knﬂnladgo of
it.

The causes in Table 5 m be grouped 1n'bo nine larger olnssas, as

et U, followst 1, Peychologleal factors (4, B, C, and %), 80 comwents, It
. *: -1s not entirely clsar how large a pro;:ortion of these wers intended to

refer to nervousness or fear gus to flight, but from the phraseology of
the comments, one would judge that about half referred to other psycho-
loglcal causes suoh as grief, expuotntioq of ;mlmm, ete, 2. Gastrie

TABLE 5
CAUSES OF AIRSICKWESS FROM STEFARDESS COMMENTS

HmhrdShnﬁums&mMCMMM

L

PERRNLMHTIARED O W

Aopigped Cguge \ Yopiters _mmz_sm Bot Sick Total
. Fear or nervousness 15 8 7 31
. Expectation of sickness, T
duggestion 5 o1 2 8
.  Worry, grief, ehock, oxcit&- ) B
. ment, ete. -9 8 & 23
. rltim N A ! . 15 - . 7 4. 26
. Lack of sleep o g8 7 R .3 13
. Hangover 3 T 2 5
. Overhsated cabin ‘ 19 8 2 T 29
Poorly vertilated cebin 10 4 0 14
. Odor of food 12 0 0 12
« Other odors -8 1 0 9
. Laock of oxygen at altitude 17 19 1 ¥
. Empty stomach 8 3 1 12
. Improper food 14 3 2 19
. Enting to excess 2 3 - 2 7
. Alooholic intoxication 3 1l 3 i
P, 1I11) (colds, gastris upset, ete.) 12 .- I3 2 27
Q. Constipation S A R a) 1
R. HNenstruation ° 3. FREPIR) SR 0 4
. 8, - Taxling 1 0 4] 1
7. Visual atimlation 5 A 1 10
U, Head down 1 0 0 1
'V. Inexperience - 3 2 18
Total .- 187 g9 39 315
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(L, M, §, 0); 5i comments; 3. Fatigue (D, E, F}, 44 compenta; 4. lLow

ozygen (K), 37 comments; 5. Odors and or ventilation (R, I, J), 35 -
comments; 6. Illnsss befors emplaning , Q& R), 33 comments; 7. "Heat -
(G), 29 conments; and 8. Semsory (S, ) 12 comments, \

Factors mffecting the frequency of comments are probably the fol- -

. lowing: (1) The form of the questionnaire, Since Question 25 had al-

ready listed a mumber of causes, it may be assumed that these would
tend not to be repeated in comments; {(2) oxperience with their own and
with passengers' airsicknesa; (3; specifio teaching and indootrination
concerning causes of alrsickness Ly the stewardess school and Medieal

- Director's office, In this conpection, the comment of Mism Florence M,

JI&q'JfT

- e

Pond, stewardess instruotresa, is relevant:

f0ne or a combination of two or more of the followlng

are definite causes: - fear or nervousness, emotionalism,
fatlgue, inability to relax, hot, poorly ventilated cabim,
improper excesalve eating emd drinking, motion due to rough
air. I belleve it/ is very. important that a first rider be
comfortable and at esse on first trip, with mind off self,"
Of her own airsiciness (sick to the point of vomiting on
"firast 20 trips") she comments, "nothing medical, perhaps
mental. I believe it takes a long time to get over the
fenr of being airasick, at least that was trus in oy oase.”

DISCUSSION
Comparison of the comments of the stewardesses who had been siresick -

with the commants of the non-airsick stowerdesses shows two particularly
striking differencest (1) Of those without experieunce of sickness, none

. mentioned odora or poor ventilation as causes of sickness, whereas 35 sick | &

stewardesses mentioped these, (2) Of the non-sick, only 1 mentioned lack
of oxygen as a cause of sickness, whereas 36 alck stewardesses mentioned
this causs, The causes mentioned by the non-airsick fell mainly in the
clusses, paychologicel, fatigus, and gastrie,

In conaidering the data as a whole one must take account of the
fact that the stewardemss, when not attending passengers, spends a great
derl of her time in the teill of the plane far from 1ts center of rotation,
end is thus more exposed to the lateral movemenis from yawing., As regards .
oxygen want, although an oxygen outlet is available, the use of this 'hile g
attending paggengers 1s at best intermittent, G
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Airsickness Among One Huncdred Eighty-nine
Airline Stewardesses and Its Relatlonship
to Previous Hiatory of Motlon Slcknese

Iz
APFENDIX A
Appendix A-1: Scoring Method for Quastionnaire of January 14, 1941
Appendix A-2: Chart Showing Scatter of Motion-Sickness Scores

and Airsicknese Ratings for One Hundred Elghty-
nines Alrline Stewardesses




APPENDIX &-1

SCORING METHOD FOR QUESTICKNAIRE OF JANUARY 14, 1941

Quegtions 1; 6, 11, 16§.

Alternative a = 0

b = 4, unless the subjlect lacked experience
¢ = 2, unless the sublect lacked experience

If the subject lacked experience, as indicated by a check in items :

3d, 8d, 13d, or 13d, 1tems b or o were scored as described below under
n n
assigned geores. ‘ :

Questions 2, 7, 12, 17,
First alternative = O

Second " =1
Third n = 2
Fourth n - &

‘Quegtions 3, 8, 13, 18,

The items following these questions dld not receive a numerieal
score, The answers were used when assigned scores were required be-
cause of lack of experlience. See above and bslow,

Qgeggigng é. 2. M. 2:
ac=90
be=1
e =2
d =4

In case of no anawer to this guestion ar mssipned score was glven
equal to the scors on the question (2, 7, 12, or 1% coming two places
before it in the same group. :

Questions 5, 10, 15, 20.

MOMMHO

RO o

this item wes assigned the same score as the question

{2, 7, 12, or 17) coming two places before it in the ssme group or the
same score as the question (1, 6, 11, or 16) coming tiree places before
it in the same group, whichever was lower. '

- - i
' T R
ke T, L L s
A St o - v . !
g LR S F .
o : 1 .
F i T

_1| N
B -

L
POALEIFRE N N

e .
1

AP
e Tt
L

A
e
L T

i

S
§ih Sy

.
2

-
S
A4
o

h
R
g
Tt T
AN

o
£

|
ie-d

y
F)

b

¥
ol

Tt Il .
EIIE.
A
Ba T S

- 3

R
TS

Lot



If a subject lacked experience on a device, a score was assigned to
one, two or three of the questions in each group, depending upon tha ocm-
text of anawers.

Items 1b or ¢, 6b or o, 11b or ¢, and 16b or ¢ received an m:lgnad
score if the answer to the question coming two places after it was "4,"
i.e., no expprience. In that case the "assigned socore® was the ;verago
. of the scores in the other threes questions in the ssmme gz"oup; for instance,
. in the seasickmness group the value a.uigned to Quaation wonld be the
average of scores on Questions 2, 4, and 5, :

Questions 4, 9, 14, and 19 were assigned scores if the subject left
the question uranswersd. See above for mthod.

_ Items 5f, 10f, 15f, and 20f wero esaigned scores as indicated above,
 Questdop 21,

Ench aﬁsﬁer of "No" was scored 2,

Each answer of "Yes® or of "No experience” was scored Q.

The total score was the sum of scores and assigned scores on all
questions,
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STUDIES IN MOTION SICKNESS

SERIES B

I1I

ATRSICKNESS AMONG SEVENTY-ONE STUDERT PILOTS
AND FIFTEEN INSTRUCTORS AND ITS RELATICGHSHIP
TC PREVIOUS HISTORY OFf MOTION SICKNESS

by

G. R, Wendt -
Head, Department of Peydhology
University of Rochester



SUMRARY

A questionnaire was administered to seventy-one oivilian stu~-
dent pllots in the Civilian Pilot Training program of the CiA and to
£ifteon inatructors in the same program. This required them to re- ‘
port the frequency and degree to which they had been airsick, and L
the conditions under which it occurred. Ths questionnsire lncluded s
an inventory of motiocn siockness on boats, traine, autos, and other ‘ ‘
devices, The perventage noy of airsickness was: vemiting,
students 16%; instructors ; lessor sicknesa, students 52%; instruc-
tors 67%; not sick, students 32f; inatructora 13%. An g priori scor-
ing key was applied to the inventory of motlon sickness on devices
other than planes, and the writer gorted the questionnairea into cat-
egoriea of oomparsble alrsickness rocords. The correlation of motien
sickness~inventory score and airsickness category was .73 in the case
of student pilots and .34 in the cess of instructors, The pllots
attributed their airsickness in large psrt to tralning maneuvers,
especially when long continued, and to a lesser extenmt to other
causes,
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AIRSICENESS AMONG SEVENTY-OEE STUDENT PILOTS .
AND FIFTEEN INSTRUCTORS AND ITS RELATIONSHIP
TO PREVIOUS HISTORY OF MOTIOR SICENESS

IRTRODUCTION

The following study represents another Investigation in the aresa
of motion sickmess conducted by Dr. G. R, Wendt at Fasleyan University
under the ausplices of the Committee on Selection and Training of Air-
craft Pilots. A questionnaire devised by Dr, G. R. Wendt wes adminis-
tered to 71 Civilian Pilot Training students at Wesleyan University ]
and at Purdue University, with the purpose of gttempting to aspeas the:
relationship of frequency of airslcimess to previous history of motiem.*
sickness. The same genseral procedures utilized in a study of airsick-

ness among civil airline stewardesses reported in the second utndy in R
Series B was employed 1in this invostigation. ‘ j;;
' l:\_‘:‘\'é?zn.:ml

PROCEDURES . i

The Experimental Questionnaire Form of Jamuary 14, 1941, (see -
Appendix A-3 of the first study in Seriee B) waa administered to flyers. 3
at Wesleyan university, and by Dr.E. Lowell Kelly to flyers at Purdus X
University. The mcoring and sorting were done as in the stewardess
study, the writer being responsible for the airsickness ratings (see
p- 60). The latter ratings were made on the basis of fraquency and
degree of esirsicimess, with no regard to recency of sickness. Each
group (students and instructors) was sorted into seven categories of
anount of airsickness.

The subjects were all in the Civilien Pilot Training prﬁgru of
the Civil Aeronauties Administration. The student median age was 21

O
years (range 19 to 26), their average flying hours, 40 {rsnge 1-1/2 to § h%%
145 hours). Sixty-nine of the students completed the questionnaire oy
when they reached the end of the CPT primary course, twelve bad had less i
experience, Those cases with large emountg of flylng time had accumu- R
lated passenger flight hours before training. The imstructor median o dE
ape was 25 years {range 21 to 42), their average flylng hours 762 VLR
(renge 70 to 2500 hours). So far as we can determine no special selee~ | . : j’g@

R

tive factors operated in the sampling of subjects. We abta'ned quea-
tionnaires from all CPT students then at Wesleyan (N = 31) and at

¥
T

- L

Purdus {N = £40). ) :“‘1
z ""5 )
ﬂll;ﬁf

RESULTS A
: .
1. Correlation of airsicimess with motion pickness on other s if%@"

devicen. The Pearson product-moment coeffielents of correlation be- g

tween the scores based or history of motion silcimess on devices other EEQ"

than airplanes and the categories of airaickness as judged by the writer N fé‘



wers computed for sach group. The r'y weras

CPT studemt pilots = 73
CPT instructors r = .34

These may be conpared with the r of .53 cbteined In the at.udy of alr-
aiolman among oivil airline s‘bewnrdeueu.

The studant group contained ome -rerar unuml case, In nn' eastimated
100 hours of non-student experience,. and 26 hours-of student sxperismce
he estimated that lie had been alck to the point of vomiting 50 times.

-~ -He had also beem Bick to the poimt of vomiting on boats, trains, street
_w-cars, and sutomobliles, and nauseated on all of the other dsvices listed. .

The boy's father waa a private plane owner, and the boy himself was highly

i motivated to fly. This case alone has conpiderabls effect on the gorre~

lation., If he were assigned an alrsickness acore based on the actual .
amount of sickness {rather than mersly being put in the highest of ssven
eategories), the r with the motion-slckness history score would be con-

siderably raised, If he is removed from the group, the r drops from .73

. to .65,

' Among the student: ﬂyers,uh-d'

lick t&tha puint of vmiting frei
1 to 50 times; 37 had been sick to a degree less . than vomiting; 23 had

not-bean siok to any degree. The average age in every one of the seven

airsickness categories was elther 20 or 21, and there was no relationship
to degree of sickness. Flying hours wers slzo unrelated to airsickness,

. yprasumably because of the faci that. most of the students had comparable
‘i ‘axperience. The 42 least mick men (23 not aick, 19 very slightly sick)
o averaged 38 hours, the 29 most sick averaged 41 hours,

] L:ong the inatructors 3.bhad besn sick to the point of vomiting 1,
3, and 5 tipes; 10 had been sick to a& degree less than vémiting, while 2
had not baen sick to any degrees., The seven sickest instructors averaged

f:v- ", 27 years old and 726 hours of experience; the elght least sick averaged

- 28 yuars old and 793 hours of experience.

The questionnaire gave ‘an mortunity to indieate the stage of .fly-
ing experienve at which airasickness occurred (Question 24)., Tahle 1
shows thé mmber of students and instructors who indicated some degree
of suseeptibllity at various stages. It would eppear from inspection of
this table thet the early period of flying 1s the period of mt frequsnt
picimess for students,

Table 2 shows. the aseigned causss of continued airsickness aaoording
to Queation 25. It may be remarked that thess flyers tend to blame their
om physieal status end training mansuvers for the ocourrence of airsick-
ness,
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. ' TABLE 1

SUSCEPTIBILITY IK RELATION TO STAGE OF FLYINO
" Fumber of

g S tib Studente _ .I.m’ﬂ:m:!
! a. First 2 or 3 flights - 13 4

b. Before solo or during first 20 hra. 25 2

¢, 20th to 100th hour 9 5

d. 100th te 500th hour 1 4

e, Above 500th howr _ o 1

TABLE 2 '
CAUSES OF CONTINUED AIRSICKNESS FROM QUESTIONNAIRE CHECKS

Kuaber of Kumber of
Condition ' Students Inzlructors
a, Rough air 9
. b. Ordinary maneuvers ° 16 S
e. Acrobatic meneuvers 19 2
d. Instrument flying
o, Reading or close eye work - 3
f. When very tired 5
= g. When very cold 2
K h, When seelng others sick : 10 1

i i. When not feeling well 25 5

The comments written in response to Questions 26, '27, 28 were ane- . .-
lyzed with respect to the causes given for the motion sickmess experienced e
by the flyers themselves., To facilitate comparison with our previous Vo ;," ?
study of stewardesses, we are Including similar categories as presented . - :
in the report of that study. The results of the present study appear in.
Table 3. Conditions A through 1L were wentiemed by both stewardszses. and
pllots; conditiona M through S by pilots only. Causes assigned by more
than one stewardess, but not mentioned by the pilots weres emotional
shocks, odor of food, anoxemis, intoxication, and menstruation. In the
present study, comments on the effects of rough air, and of inexperiemce '+

,;:‘F
o

L5

were omitted from the tabulation because too many of them appeared as im- “‘3151’?‘%,‘.
plications of other comments rather than being stated directly. It may be’ i
remarked that the pllots differed from the stewardesses in the very much - @?‘1
smaller place assigned to psychological causes and (as would be expected) i
the greater mention of training maneuvers as a cause of sicknsass., Spins _:“_:%”_"*
and excessive exposure to maneuvers were pointed out as espeglally trouble- ﬁ“‘;
gome. ganh
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T&BLL 3.
CAUSBS OF 0NN AIFBlCKNESb FREN UQWTS

Humher of Number of
i JME&L Lmnmﬂn

Hervous temperamsnt :

Expectation of sickness

Fatigue

Hangover .

Heat.

Odors or ventilation

~ Empty stomach

Iwproper food

'Hﬁmtmlmnuuruﬁm

111 from other causes —

Constipation .

Vieugd ’

Smeking or coffee

Too sarly in morning

Acrobatios

8lips, stalls, pull-outa,

stesp turns

Spins- .

‘Bot at controls

Long exposure to .one condition 15 -1

O\

R RO RW HAW &N

e
BwW o

- - Ro student commented on causes of airsickimsa in othéru, Only two
instructors added such comments, The assigned causes were: nervous 2,
' appﬁhannive 1, tense 1. .

BISGU& IOH

'I'ho number of casea. 1m11ﬂed in this atudy ia o‘bviou.sly 100 few to
yuld frequsneles qor sorrelations with a usefully low standard error,
-The. resulte ars presented as a matter of record, so that they may be com-
bired with those of other studies. to.assiet in roac‘ning eonclusions. The
 edrrelations obtained between alrslokness and previous history of motion

-siakmess appear to be in the expscted diraction and are not far from the
‘mim obtained in our study of stevardesses.
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