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A oeriee -of qnes t ionndm surveya w &.by meaua of whiah 

' onttimated. The groups reported In t h i s   s t d y  inoluded aevem pupa of 
fmquenoy of>suscep t ib i l i t y  to motion siokneaa awng young adul ts  w 

a a h o  inoluded item on sea, trsin, auto, street oar ana bua travel, 
college o t d e n t a  end a ~raup of airline rterorbesseo. The question- 

and on elovatore, lawn arings and amwenant purk davicer. Four foma 
of q u e s t i d m a  were us&. Soma groupa wem aseembled for.qusstion- 
nalro; others completed it without mupervieion. The restdta h v e  been 
pre.aented for normative p u p a e n .  Suah nom are wful both in the  
svnluation OZ the p m t i a a l  importance'of tha  problem of motion si&- 
nem and fm~ guidance in  oomtmct ion  of motion si'olamsa inventorier 
OT e E t i m b E  Of thsh possible lUefulneS8 88 prsdiCtiV8 dWiMlEs 

ject o r  fom'of question, mmng tranrrportation deviees bats ~ E I V J  most 
According t o  the ovepball d a h ,  toking no account of type 00 sub- 

frequently  rated E E  nauseating, 42%; then buses, 2%; autos, 24%; street 
cars, ll%; and f i n d l y  trains, 3l$" The obtained psmentagse  varled, 
howver, depandlng upon the  form of the question. For b t a n o e ,   t h e  
reported frequency of ~ u e e e p t l b l l i t y  on boats was 5% rhen the subjecte 
.ere aaked to report  whether they ha8 aver, at my a g e ,  been susmpt ib le  
and were required t.o ans-er for each of three or four age periods; 
rbqn -ked a similar queetion requiring less deta i l  in the  replyy 3@ 
W h e z i  aeked "Have you ever been senaiak?" and required t o  anmr by "Yes," 
Won or "SlightlgmI and only 3 s  when the eubjeds were rekd t o  state 
whether they would be atfedtad by a futuro rids. Quecrtione conearning 

the  grade  school ages. Compari60n of women and men, on conparable quea- 
suecept ibl l l ty  at  various age levels ehoied the grea tes t  freqwnoy a t  

t i o n m i r e  forms, shoued.that women reported ~ 0 1 8  motion sickneaa than 
men and that acoepted  pilot  applioants had lese siclmese in their his- 
tories than other  aollege etudente. 
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pology and Psychology, (Icmlttes on&leot ion a@ Training of Aimraft 

vietion. N E  Division of Anthro- 

P i l o t s ,  W 19114. Also, Wendt, G ,  Z. Studies in maticn eiolms . 
Seriee e .  Raahington, D. C-: CAA Diviaion of Xesearch, Baportyo..LO, ' 
Decembr 19&G 

'For other s tua i c s  of motion siclcness +~cctsd by the  author d e r  



the oourtesy of colleaguee, 243 
etuden$s In psychology 6laases at varicms. Mi-raitlee completed our 
queationnah of June, 19LD. They were not asaembled for t h i s  puapome. 
Tbe 80hoo l~  invblved were1 
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motio~siclmess  his tory. ,  Dr. W b  H, Sheldon ayaj- D r ,  S, S. Stevens sent u8 
the  names of  three groups of Hmvnrd students eelected from their files 
on t he  basis of cer ta in   h~; lot ioees  roxcerning mlat ionshipo of body-fom 
t o   a m c e p t i b i l i t y .  These hypothcsbe merg tha t  indiv iduals  w i t h  a second 
component  (mesomorphy) 'of 5 or  big! P? rould tend t o  lx non-swceptibley 
thsh  individual@  with a th i rd  conponext (eetomorphy) of 5 or higher would 
tend  to  be susceptible;  and tha t ' ind iv idua ls  i n  whom both  the f irst  and 
t h i r d  ccmponents were higher t h e n  the second component, f o r  example, a 
L-2-&+, would tend  to  be snyc,eplibls. aut of a t o t a l  of 396 students Cir- 
cularized, 253 sent  back q.ueslionnLdres. ELght of these  *ere rejected f o r  
incompleteness. The three  groups curnet out t o  be similar so far as t o t a l  
h i s tory  of  motion sickness was concelmed, so they are  included in t h i s  pa- 
pes as a fair sample of . H a r v d  atuclwnts. Th4 motton-sickneaa  histo- 
scores5 obtained on the  questioqrmires showed t h a t   f o r  the high second flom- 
ponent t he  median motion-siakqess  history score was 33s t h e   i n t e m m t i l e  
range was 10, the N vas 1083 f o r  t% high th i rd  component t he  m e d i a n  score 
was 3.i, the in torquar t i le  range mas ll, t he  B was 109; fo r   t he   h igh  first 
and t h i r d  component the median score w a s  30, the i n t e r q w r t i l e  range W a s  
12, t he  N was 28. The average scores of the same groups were 29.7, 31-4,  
and 29c.6.6 
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Am of subjects. The age,distribution of the  subjects in each group 
is shorn i n  Table 1. 





without exprien<.,? :icu of ti!c,~2~-! :~;s:? . w x ~ ~ I ~ : m ~ ~  but  without siolmese., could 
not be d i s t i n g d s k d  :itt.orrt~ uE;?.i>Zdy tree.irrent of resulcs. Moreover, some 
of the  frequencies of mpz:d . IT  te:dbiXLy t u  sicbnezs were so f a r  Lm- 
lov  the  frequencjas aotnally obsc.~-veri among similar populations as to   l ead  
to  the  conclusion t h a t  t h i s  ci~;~'ii.'cmnire seriously mderssthated some 
categoriea. This error w a s  prdxbly maximum In  the case of seasickness 
and airsickness, whem m!ry ?.&eke3 experience, and minimum i n  the other 
vehicles. 1noonp;eta quastion~rirdres were fair1.y numerous. Tables 2 fa 5 
show the  obtained data. Our anslysie omits repliee t o  smm questions an 
may be seen~ by reference to the copy of the questionnaire  (see Appendix 
A-1)  

T A B U  2 

I predict  that I T o d d  ( 1 ,  become s ick  t o  the paint  of vomiting, 
(2 j  become queasy, pale and feel   veqr  wcomfortable,  ( 3 )  be s l igh t ly  
affected,  ( A )  be completely unsfi'ected, ( x )  insufficient  experience-to 
make a judgment.. 

NO 

-2.2LALLAE.xQz 1 
Powhour   s ea  voyage in modgrate wind L 7  3.3 16.8 51.1 26-3. 0:6  
Four-hour train t r i p  0,1 O,P, 6.8 91.0 1,& 0 
One-hour s t r e e t  car r ide  0.3 1.7 11,2 80-2 .5,6 0,e 
Four-hour a u t o   t r i p  as passenger 
Three-hour plane t r i p  

0,6 2.5 15.0 81.0 0 , l  O0?* 
out+ 2,b 8.1 19.8 68.8 0,3 

Average 0 6 2,1 11,6 61,6 20.4 0,d 

I n  Table 2 are glven  the  students' o m  predkctions of susoept ib i l i ty  , 

on boats, t ra ins ,   cam,   au tos  and planes i n  te rns  of t h e  per cent of the 
t o t a l  gmup choosing  each  of sweral predicted  degrees  of  sicla~ess. O n l ~  
one a l te rna t ive  was allowed in answer t o  each  question. If we depend on 
answers  found in column 4 (predict ions  that   they would be nuriaffeated" by 
a t r i p )  t o  judge re la t ive   suscept ib i l i ty ,  it is observed tha t   t he   r e l a t ive  
rank f r o m  most nauaeat ing  to   leaat   nauseat ing is; 1. planes, 2,. boats, 
3. street oars a d  autos, a d  4.  tra ina .  . -  

Table 3 shows amount of experience on each  vehiale. Column 4 shows 
at  a glanca  the  frequency of complete lack of  experience. A l m o s t  a l l  had 
been on autos, trains and s t r e e t  cars, most on boats, but le se  than half 
oq planes. Special factors af fec t ing  t h i s  Weslayan group were: 1. sea2 

Connectlout, ma reaohed by t r a i n ' t r a v e l  primarily; 3. plane; the Wesley. 
t he  student body was dram f r o m  aea-coast states; 2 .  train; Middletom, 

(UI group i n o l d a d  few~wealthy and r e l a t i v e l y  few very poor students. 

tarprotat ion  of   the terin 'recent" WM l e f t  to the s t u d e n t   t o  define ( w i t 1  

a probable loen of reliability in the  item). The seasickness data era . 
uont ima~  by the.inot that LZtesrrativr (never s i&)  WM chosen by sono 
who sbouid have ohoaen alternative x (insufficient experienoe) . In the 
oase of the other vehiolea inexperience was lees cdmaon, no the  obtain& 
data are more nearly ~orrect. if  ae lump together all instanaea  of  reccut 

Table 4 shorn frequency of recent erperienoea oi sickness. The in- 
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Average 0.9 4.2 "7.1 76.9 10.2 005 

and s h o e  chil@hood. The subjects' were allowed t.o check a8 m a n y  elterna- 
Table 5 shows self-rat ings of suacept ib i l l ty  a t  various times tluring 

t ivea  on these  queations es were descr ipt ive of them. 'On a l l  vehicles,  

rith increts iag age. Reported pre-school suscept ib i l i ty  WRS re la t ive ly  
s u s m p t i b i l i t y  was most freqpmt in grade sbhool years aad dropped off 

lo.. 19s are lnol ined to at t r ibvee t h i e , t a  lock of opportvnitjr for eicbcrs 
and t o  lose of memoly of it, ra ther  than t o  R true reaietance t o  eiokness 

order of  susoeptibil i ty as is shorn f o r  a l te rna t ive  4 in Table 2 ;  ireo, 
in early childhibod. Alternative 5 (,never susceptible) gives t b  same rank 

that seasickness susceptibility ? o  m n t  freqilent,  then  autoe and street 
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2 ,  -% Glass i S  = 192)- The data obtained 
from the June, 1940,qusstlnpmire worn ~ u o h  more satisfactory than thoee 
from the   ear l ier   veralon.  Tb$s qvertionrmlre Inolw3ed unmblguow quoas- 
tlone on betun1 ocourz%noe of sic)mms,, Furthemare, there were no In- 
aomplste quoetlonnalrso in   t he  group. Like tho earlier one, this ques- . 
t ionnalre  showed aome ourioua MdeteatSmatlom o f  m a c e p t i b l l l t y  on the 
part of the dtudmta. For instanoe, no student rated himanlf a8 likqly 
t o  become seasiok during n four-hour voyags In a ' d e r a t e  w i n d .  It 18 
a a d o  eatmte that i n  f a c t  a t  least 10% would beaome sick, 'Phe rewulta . 
'are presented In Tablea 7 to I l , ,  Twenty queationa am omitted f r o m  this 
analyois became the Information sppwrlng i n  thum did  not aeun to be 
r o r t h  the trouble of 8~?.)?3i0, 
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Table 13 ohms self-ratings of probable htu- sickness. Boatb , w e r e  
p r d l o t d  t o  be m a t  nnusaatlng, them autos, trains, and f i t a l l y  aars, 
This sequernce follom that shorn j, t h o  pre-eding table and differs in 
the same m7 Prom the ranks by the Iealapan group displayed in Table 8. 
AB i n  the plesleyan gp017.p~ feu predicted 'that they mould become sick to 
the pint of'voeiting, although many predlotd l e a o a r  sickness. In 
over-all redults more of theae suamea session pychology students b e - .  
lieved thanselves ousceptible than did Wmleyan students. 
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15.2 
13.1 

Average 9.0 ’ 57.9 32.9 0 . a  
t 



SSaS:Ck 

Cnr s i c k  (etreet 
Train aick 

cnr o r  subnay) 
Car sick (eutoe) 
Airsick 

T.UIE 18 ~ 

Mer ordinary olrmmstancea, under tbe stated codltlona, I m u l d  
(1) become very elck, ts the pint of nauaea and vomltbg, (2) beoome 
queaaly, pale and feel unaornfortabla, 13) he only allghtly a f f e o t d ,  (4) 
bd unaffsctsd. 

- 1  
-.L- 2 - a k 

Four-hour sea m'yags id moderate rind 0 2 -0 17.7 80.2 
Four-hour traln,trip 0 0 2 00 97.9 

Four-hour anta t p l p  aa passenger 0 0 l e 5  98 04 

Average 0 n . 5  5-8 93.6 

CJrIe-hoW street @nr o r  Subray rids 0 0 2 e o  9709 , 



Tabis 2ti shows susoeptibllity at  various ago 1mds. Thp rrnL order 
OF tho four vehiclea i a  tho p m e  am far tho preceding studant group, viz. 
hats, autos, -rap traias. 'Tho over-all frequency of susceptibility of 
these pilote as iadioated i n  colwrm 4 ( " n m  8usoeptlble") I s  10- thn 
for any of the proording non-pilot g r o u p a o  The general trsnd of m d t a  
in relation to age, I s  l ike that of the other groups, shor ing deorsasing 
easceptlbflity with increasing age, 
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5. .  United, AIr I.-3 stewar&sS?f (N = I.@) The ques'cionn&ira of 
January l4,19L,l, RW el l~ lg  dlf 'femt in format fnan that u w d  on the 
preceding two groups, bat in cohtmt  differed in only two emdl1 points; 
namely, that it added a question OD a w c e p t i b i l i t y  during the  pre-sahool ' 
period, and that it oombined airplane gliders, h0p-O-phm6,  etc. into 
one question  Inatead  of three In   the  ear l ier   quast ionnalm, .  T h i s  
group wa6 homogeneous with reapect to training (nursing), occupation, 
age, artd physical  condition, but n o t  d t h  reqpect t o  origin, The m- 
s d t s  are displayed in Tables 22 t o  26* 

Table 22 shows a c t u d   s i c h e e m  of those with axperience. The rank 
order of vehlales in producisg  s iohe88,   jdged by frequencjr of %on 
answers, was l l k e  precedins groups, being boats, autos, t r a i n s ,  and carsB 
ttm la t te i .  two being about 
ohnnged w h e n  frank- sickness ?*I nyea" column) is the cr i te r ion .  The over- 

. The rank orders of  siokness an, not 

all frequency,of siclmees is greater  than f o r  of the preoeding groups 
of male college etudente or p i lo t s ,  Frequency  of airslokness is not in- 

ent form. ea r l i e r   r epor t  showed that @ had been airsick t o  the 
eluded in t h i s   t a b l e  because  the  questions on it were put i n  a dl f fe r -  

point of vomiting, 36% t o  lesser sicknem, and 22% not sick.  It w u l d  
.therefon, appear t ha t  in the rank order of  vehlalee, planes take first 
place,  ahead of boats. 

TABLE 22 

Have ymi ever lmeni 

B i n c l u b d  
ku Slit?iltQ - A 0  in O r o u g ,  

, Seasick 22<0, 17.0 63,o 100 
Train siok 9,6 4.8, 85"4 186 
Car s ick  (street 

oar o r  subway) ' 8 8  7 d  . 8b.4 187 
Car sick  (autos) ' 18,O 11.1 70.7 188 

Average 14.4 10.1 75.4 

'five per eent predicted  , that  thmy w o u l d  g e t  sick tC earn degree on boats, 
Table 23 displays  self- rat ings of probable future sickness. Thirty- 

while only 9$ predioted siokneas on trains. cam, aad autos. The over-dl1 
prediction rates were sieilar t o  those of thr college etudent groups. 

Table 2+$ abora e x t e n t   o f   e q r i e n c e .  Rather' ferr (2.6%) had frequent 
boat  rides ead about hdf had m e .  The frsqumcy of comulete lack of 
erperienoe on other  vehiolee KM insignlfiaant. Tlm group was eimilar t o  
the p i l o t  group in the high frequency  of  unto tkperience, but bad some- 
w h a t  less on t m h .  
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0.98 2.7 
3.6 2.7 

3.0 7,6 

T@LE 28 

A 
59.7 

86.5 ' 

5604 

82 .A 
67,5 

70.5 

-a 1 4L 

j5.7 62,3 0 
.180& 
17.7 79,l 

80.4 1 5 A  
11-9 

21,7 76,2 
29& 62.9 

703 
25,6 

37.5 . 52.7' 
28.9 

33.9 
61.4 23.8 

37.2 47 04 45.8 

13.5 8!3.,7 66.0 

26.7 67 03 25.5 





Elatator 
Hammock 
Lam arirrg 
Mefiy-go-tound 
F m l a  rhoel 
Roller coaster 
The Rhlp 
Airplane glider, 

Airplane'ridea as a 
loopo-plme, etc I 

passenger 

1 4 

11 02 
100 

12.9 
U 0 3  

18.9 
23.5 

25.9 

17.9 

55.6 

. 
"I 

. 



I .  

a 1 4 b 

7 .,6 28.5 w 02 25.6 

19.7 10,2 67.9 0.8 
zoo  2.5 ~ 9 5 4  200 

469 2-6 93 00 0,s 
5.4 13-8 ' 7902' 2 04 

7.9 11.4 75 03 6,3 

0 17.6 82.3 
0.9 15.2 

008 ', 
842 22.0 

1.5 1802 80,2 21.6 
1*5 170S 
1.8 12.6 

80 09 
8S vi 

20.0 

2.2 22.6 7!j01 
35.5 

5 , 5  23A 70,B 
27.7 
3400 

9.2' 22.6 . 68.0 s1.4 

11.0 13.7 7S 02 55.5 
- 

307 18.2 70 00 29.8 

. 
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The bas10 data which appear in-Tables 1 to 32 map be marranged in 
s variety of inatructlvn comblnetloim. In the interests of a p o e - n a ~ b g ,  
only two rill ba 'presented  herer  (1) the freqwnoy of repdrt. of non-, 
suscept ib i l i ty  on various vehlcles a d  as detamlned by &ma rays of 
phrasing In the  questionnaires, and (2)  t h e  froqusnoy of reports of ax- 
perlance o r  lack of sxperisirce on various vshioles am3 as affeoted by 
verioua rays of phrasing t he  questions. For the purpOSS8 of  these over- 
all comparisons each  group of subjeots is treated as @valent ' t o  each 
other  groups dth no a t ten t ion  to si60 of p u p ,  sex or seleot$on. 

1. o f  rroil- 
. . Table 33 ehore the over-all 

fom8 of  questions. Each r o w  lii the table EUUltEUriZeS data on one ip3.Y- 
peroentages of people who reported  non-ou8oeptlbllity in four d i f f e r m t  

t i on  form, The rone)are a8 follows; A -- reported  that under 0 r d 3 ~ ~  
ol.romatanoes they "would be unaffected by a voyage or trip"; B -- aald 
"No" to e question on rhethar they hed over been slok; C -- mprted that 
they had "aever" been susoeptlble a t  any age l e v e l m  d , D  -- raported 
that tbsy had "nwer been affeoted" by t r ip s ,  The percentages in each 

question, taking no account of group size or composition, TKO analyses 
cel l  are averages of  the  frequencies  of e l l  group who mawered that 

queation, 5 
am be made, the   effect  of type of vahicla and the  effeot o f , f o m  of 

Ron-susceptlblllty is leest frequent on boats and next least frequent 
in autos. Gars and t r a ins  show the h ighwt  frequencies of resistanbe to 

a large  difference between them 
slokness, bolrrg re11 above e i ther  autos 0: boats; but in no oase is there  

m e  form of the  question has some lnfluenoe on reported frequencies. 
We m a y  consider f irst  the l a s t  column showing average frequencies. Ac- 
oording to t h i s ,  the  l O W Q 3 t  frequenoy  of resistance to sicknees appears 
in Row C whlch summarizes the  cages who r e p r t e d  that a t ' n o  age leirel bad 
they (mer been "8UOOptih3.e." The Row !J is only  s l ight ly   larger  and 1s 
b a e d  on a similar set  of questions on the short-form questionnaire,  the 
eubjoct boing naked to state that a t  no stage of his l i fe  m a  he auscsp- 
t i b l e .  Row B g e l d s  the  next Largest frequency.  it is based on a ques- 
tion  anmered by those who had never riotually bean slok; i 0 e . #  it c a l J d  
f o r  a report on aotrml  lnstanoes  rather than a jud mt of 'm6ceptibil i ty," 
The highest frequency of non-ausceptibllity (Ron A Y is found when t h y  
rats themselves on proboble.futw-e  sickness. If we consider the ef fec t  
of  question-form on replisa re la t ine  to eaoh vehicle, we soe thst Row A 



, , .' 

Bpa 

A 

B 

C 

D 

Tables from which ?or cent of Subjeots  Hot' Affected Faoh Vehicle 
fhb ram takrn l % z r & ~ ~ ~ B y l l p p ~  

Column L. Tables 8.  13. 

8ho.a the largeat poxwantage of r'iports of non-euec~ptlblllty on eaob of 

other question-foam, d o p d l n g  upon the  vehicle. 
the four n h l O l . 8 .  Them l a  variation, !mwevor. in the rcnks of the t k  

2. , -of, Th4 effectiveness of such questlon- 
~ b - 0 8  ae predlotive  lnatnmenta depends I n  part on the amount of arpsr- 
lent. mbjwts~b.vo had with boats,  tralne, cars$ autos, eto. The greater 
the amount of oxpmlmce, the mom opportunltlea there are to get 8 rat- 
of 8uaooptlblllty. Cur questionnaires called for reports on experience by 
mpans of four types of questlona, Some over-+ results are  n!~om belor 
.nd In Table 34. 

, 
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Frequency of Sueceptibility to Motion Sicknees 
Among Young Adults 





r 

L. 

1. Usually 
2. Somethes 

I .  not a t  a n  
3. h r e l p  

x. Insufficient experience 

n o  I am  or m a  susceptible to train aicIrnaen: 

lo ,190- 
2. During hlgh ocbaol 'years 
3,  Ruring grade eohool years 
& Durw pre-sbhool year6 
5 .  Never, to my knowledge 
x., Insufficient experienoe to make R judgmmt . 

I1,T. 

one bourb duration, I predict +&et I would8 . 
I, Wer ortliriary cirornaatanase, if I mar9 to take a street car ride of 

1. Beoome very ill to t t e  p o h t  of vomlting 
2. Beaoma quoany, palep and feel very uncomfortable 

4. Bq cmplete&y msffoatd by the ride 
3. Ee el ightly u'rwtad by the ride 

xs Could not predict booauoe of laok of ~ r i e m o e  
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1. 
2. 
3. 
4. 
5. 
X. 

v, . 



1. 

2. 

3. 

4. 



15. 

' 16. 

17 0 

18 * 



. i  

I have taken strttet oar or subway riden6 .. 



. ,  

, 



48. 

' A9. 
. ,  

, w. 

51. 

52. 

53. 

54. 
55. 

So far as you know, l e  pur hearing d - 7  a. Yea- b. ,Eo__ ' . 
', ': 

. 



. 

. .  

56, 

57 * 

58 

59 D 

60. 
61 a 

.. 

62 D Would it spoil your appetite l f y o u  ate i n  e reataurant &oh did  
not amell clean? a ,  Yes- b,. Xo- o n  3- , 



72. 

73. 

7L 0 

75. 

76, 

77. 

"6. 

79 - 
80 

81 m 

82, 

83 I 

6 4 .  

20 you have any aort of dePiciency of your heart? a. Severe-; 
b. Slighb-; c .  Eone- 

.he you bothered by insmia? a. Often-; b. Ocaasiomrlly-; 
c. Rerely-; d. Never- 

a. I don't smoke regularly 
b. Primary acilool 
C.  HnEh School 
d.  SSnm high school 

i 

Does it usually startle you suddenly t o  meet a peraon in the dmk? 
a. Yea-; b. Xo-; c . ,  ?- ,, 

What is your religion? 

What ia  your race? ? 

X h t  is the natioml origin of prants? 

'Is your family: a. 3caltb--; b. Well-tnjo-; C .  Copifo~%ahle 
-; d.  Average-; 0 e Below average-; f. Poor- : 

I 





i ! 
... 



3.18, Would you rather take a oolloge ooumo in: 

u. kthtlmatics 
b. CovarmPaut 

119, Would you prefer to m e  more aotive f i n e n a i d  support by the govern- 
, m a t .  for: 

8 r  W i o  and art projscta 
b .  Historiddl atudiea of the eoonomlo and soa i i l  deraloplrnt of c i t i e s  



Y 





. 



-- 
e 

'Now many h o w  h v e  you beec i n  the air: 
Aa a pi lo t  or in bdng trained for $2oting? 
Witen wt piloting or not belng traindl for piloting? * 

If you have had p i l o t  t q i n i n g ,  how mag hours ha12 you bean in the air an 
a passen&er or in nome other non-pilot c a p o l t y  before you began your 
pr- training for piloting?, 

Please answer the qU%3tiOn8 b e l w  as aocuratelr 88 possible, 

T H N X  C A R w L L l  ABOUT EACE QUGSTIOA BZFOFU ANS-C IT, 

I .  
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PHOCEDDRES 

1, Method of col,lect.ina ta. The queationnalres were prepared at 
Wesleyan University and d i s t r i b h d  by the of f i ce  of the M6diaal Director 
of United Air Lines. Eaoh steaardesa  mceived  the  qneetionualre at her 

requesting cooperation and pmmisiag thst the data  would be confldential. 
base, accompanied by a let ter from Dr. A .  D. Tut t le ,  Medical Director, 

The stewardease6  aompleted the questionnaires on tbir om init iative and 
returned t'nem t o   t h e  writsr & tho ragiolres superrriaor and the Y e t ¶ i c d  
Direotor'a office.  This survey was d e  in February and Maroh of 19U. 

2 .  xhe~ Quastionpaire. The Eqqrimsntdl Questionnaira Form of 
Jarmarg 14, 19W, ras used (see A p p e l l d i x  A-3 of the first report in  set^ 
ies 8). I t  provides  space for name, a g e ,  and hours of flying experience, 
A' sect ion on previous history of motion sfckneas includes questions on 

lawn swlnge, merry-go-rounds, ferris rheels, roller coasters,  t@e Whip, 
siokness i n  bats, trains, s t r e e t  ca r s ,  automobiles, elevators, Wks, 

airplane  gl ider ,  and loop o-plane.. A eection on airsickness requires 

the   pMSent  frequency of each  degree of airsickmss, on the et-. of Q- 
report on t h e   t o t a l  frequency of ea& of five.degrees of airsicheas, on 

ing experienw In  which sickness  occurred, and on mndit ions of sioknese. 
~ , ,!$ 

.._.. 

'3. Scorim methodq. Ths airsickness mctioa w a s  soored separat& ' " *  
from t ha t  on history of motion sickness in other ,dwicee .  Both scoring 

. ;:.t,# 

methods made use of cer ta lh  8 p r i o r i  assumptions. .: . -3. 2: 
- I  :,$Y 

ete., was objective. It assumed that his tory  of siololees IRI(J greater M 
tb frequency, severity, and recency of sichess  increased. The method ,~5:g: 

and low acorn8 fo r  sickness: ( T h e  loweat  score WM 2.4,  obtained by a 
stewardess r h o  had vomited from motion i n  automobiles and t l d M  and rho ' - 

. ,  
,$. $ 

The sooring method for the   sect ion on seaslohess, ,pa!& aickne~n, 
! 6, . 

. ~. .r . r  

.. , , ~ 

yielded  high  acores for lack of .sickness ( 8 0  representing the top score) .'.e,7,,. 

, ?@ 

4 
, ~ 3. 

, ..,-I. 



had been  nauseated t o  aome degree by 3 out of 10 of t b s  other  dePlces.) 
T h a  scoring method I s  deecribad in Appendix,&-l: 

Two pebple a tegor i aad  the drsielmesa records, eaoh on t h e  baeia 
of somarhat d l f fe ren t  aseumptions. No attempt.'was made t o  reduoe th i a  
procedure t o  a s e t  of rulsa,,since me f e l t  unaert+in of their val id i ty .  
An ass i s tan t ,  CRB, am asked t o  mrt the queetionnaires into p l l e s  of 
comparable d e b e s  of sickn3as.  this resulted in eleven  categories. 
The asnumptions she ueed were that airs ickness  TM greater as $ t s  ire- 
queney, aevarity, and receenoy bcame grbater. T h e .  q u e s t l o w e e  wera 
later sor ted ,by  the wri t e r  on the essumptiom,.that  airsicknees'~,wa& 
g r e a t e r   a s  frqmcy and beverity =era greater,  .but  without  regard^ t o  , 

recency. This resulted in twelve  categorlea. In each caee Catagory 
1 contained thdse not  sick to any degrae. 

L .. 

The sortinga by C F B  a@ CHW correlated .92. Inspection of the  
casea on which ths re  was disagreement  shwdd that t h e r e  were nourea8 of 
disagreement In addi t ion  to   the  difference over the use o f - t h e  recency 
assumption. CIIA'e Catsgorg 2 mnsisted of sevon g i r l s  whose write-in 
comments indicated  a l ight  siarme*e, but who& check liat iadioated no 

S i x  g i r l s  whose sola @raiokwas TOE one occasion on whlch thay vomlted, 
sickness# CRB put all of t h e m  in Catagozy 1 with the non-mtck g i r l s .  

and who wrote m n t s  a t t r i b t l n g  this to aauaeu other than motion, w e  
put in Cbtegory 2 by CRB, Category 6~ by (31(11. Other c ~ e s  of r i d e  disa- 
greement were due to differing deciblons as to the  weight t o  bo given t0 , 

. 

i 

qualFPging cofnmerlt8.~ ,. 

4 .  SteWwI) m b  . The ste.audeams mre all Regi.tared Nur~es. 
Their median  age^ K ~ B  2 4 E s ~  their age range 2l-% yslrs .  Tim average 
af f l d n a  hours TM 1681 hours; th.rame 100-9000 hours, Of the 2 0 5  

' 189 cospletee the forn. , .  , 

on8 of wetho+. The following poarrible lidta- 
o d h a t  check on the extent to which coned- 

w n t  or esggeeratlon affected quset1onnak.e repllee wee obtainad. Per- 
haps tb  beat '   widance  that  tbre .a(l not extensive c o n w a b n t  is  the 

b i l i t y  of suah a qwst ioans i re  l a  affeoted by f luctuat ions In repcrtlng, 
f a c t  that 78$ of tbe atewardseseb rsported sora a i r ~ i c h r r s . ~  (2 )  blia- 

hy var ia t ions  in Interpretati0n.of  questions by the aubjecte, aud ty do- 
f e c t a  of the  saoring procedure. Bo data sere obtained t o  indioa~ m l h -  



bility of this 'quest ionnalre  wbsn & p l a t a d  by the atmard~smse.~.  (3) .' 
This  paper preaants the o m l a t i o n  of ~ I - O ~ C ~ M  'maoman uki m - 1 ~  
based on previous hlatory of lPotion slahwra. Both mmmm a m  derfM 
from the questionnaim, T b r e  l a  p r o h b l y  a d l  spurlow elevatiob 
of the   oor re la t iom produced by the  fmt that both depend on queotlon- 
naire responses. Them are thus seen to be fac tors  tending to lower t b  
aorre la t ion   (unre l iab i l i ty  of scores) a d  to ra lne  it. 

, , -  . 

RESULTS 

1. Correlat ion of a i r s i c b a a  r l t h  motion slclmsss on o t h r  d r  
v-., We computed the Pearson prcduat-moment coefYiclents of corrsla- 
t ion  between the scores based on history of m t l o n  sickness on devices 
other  thaa airplanes, and .the oatsgorlw of ali-aickneen 80 jtxlged by CRB, 
GFW, and CAB GAIA. The Pearson r*# were aa folkma: 

Airsicheas (CI1B) a. history of other  motion slckqess, r 643 

Airsickness ( C E W l  B. history of other  motion sickness, r .?dl 
Airs i cheas  (CRB + CRR) 2. hiatcry of other  mtlon sickness, r .53 

GRR' 8 airaicknesa rat-imga of 9 girls who v d t d  once in the air, but . 
who at no other  time  developed any degree of sickrmL)s, aet ssi& Catdgm-y 
6 for thm. If it be aasumed that these cases were only slightly susaep 
t i b l e  t o  sicheas, and if they are put in  category 2, thus redwing ths 
t o t a l  number of airsickness categories from 12 t o  11, the r of these rathap 
w i t h  previous history of motion siokness is I 53? inatead of .50 as obtained 
f r o m  t h e  original rat ings,  

d i s t r ibu t ion  and the history of motion sickness distribution.. GW's air- 
sickness ratinga are used for t h i s  m s e .  Of the 36 girl6 with scores 
indicating  the leaat history of siokneas on other devices, 21 did not get 
eick in the air, vomited more than once, and 11 bad internedlate  degrees . 

sick t o  any degree on any other  device, 5 reported nausea only on one or 
of sickness. Df the ,!+l g i r l s  who did  not ge t  a!rsick, 31 had never been 

more of the   devices   l is ted i n  Question 21, while 5 had been aick on boats, 
t ra im,   au tos ,  or s t r e e t  cam, 'fie 2C$ of cases with  greateat  history of 
sichaas od other devices  contained no casea w i t h o u t  airaickneas, 29 caeea 

I t  is   of interest   to   examim,, the extreme casea in both  tho airsickness 

2An unpublished Btudy done for the C o m m i t t e e  on Medical Researnh by 
the  writer a d  collaboratora gave a correlat ion of -92 between- original 
and repeat BCOFBS on motion-siclmess inventories  adninistemd 2 t o  6 vwka 

' apart t o  U7 naval officer t ra inees ,  The q u e s t i o d r e  used WM the  fora , 
of December, 1941. I t  i s  the  rriterjs opinion that the fora wed on stew- 
ai-desses  might show a somewhat lower r e l i a b i l i t y   b e m e  it is EWO d i f f i -  
d t  t o  f i n  O u t L  



who vomited , 2 - t o  1 0 Q ' t & s ,  ara9 9 c~tics with al-t sickness. ' The 33$ 
of cutes w i t h  t b  C m t  airsicknsas records contahed 33 aanes w~~ had 
been'sick on other devipes, and 5 msea who had not been aick.  ' O f  the 
latteT oawu, I lackad experience on severul devices while' only L W 
expr i enoe  on ell devioee . ,  . 

Tho oorrelation chart sholsing the s c a t t e r  of w e s  on the varia- 
blea, GRIA'a airsickness ratings, end acores Prom history of  motion 
siokness,'is inalnded i n  A p p e n d i x  A-2. 

2. Fmusnm of aireiakness and its re l a t ion  t , ~  emmriewp. The 
over-al l  r e d t d  were that &$ of the s t e w e e a s e 8  had braen airaluk to 
th point of vomiting, 36% t o  less than vomiting, and 22% ~ w t  sick at 
dl. Table 1 shows the r e s u l t s  in detai l .  A point about our method of 
datsmlning frequenuy of s l o b s o  needs mention. T h e  stewardesses were 
=ked t o   i n d i c a t e ,   t h e  nmbr of tinea they had been drsbk  (Weation 22) o~ 

Most of them complied with t h i n ,  I n  some cases they did n o t ,  anbetitut-  
' d n g  K verbal deaeription in place  of a mlmr. Several of these were 
girls with very frequent sickness. Three ertreme emmples follow: 

X, a A500 hr, stewardese, wrote that sickness t o  t.he point 
of vomiting nToo numerous t o  mentionY occurred. She indi- 
a d a d  that t h i e  occurred from."once out of 10 f l i g h t s  to 
onw in  30 f l i gh taa  at  the  time  of  reporting, 

Y, a 2000 hr. atewardens, wrote that she was siok to the 
point of vomiting ndhoat every t r i p   f o r  the f i r s t  p e r  

th  point of  vomiting.n She indicated  that  she still got 
I f l e w ;  even when it man smooth, I beaams qui t s  ill t o  

ai& onae in 10-30 t r lpa .  

2, a 1600 hr. stewambas,  wrote, "For t h e   f l r a t  s ix  months 

and I average at leaa t  two t r i p 8  a week which includes 
I flew, I waa airsiak to soma extant t r i p  I mdej 

airsick. I have eqar ienced  airslckrsss so many t b  I 
leaving d &turning. A t  times I would become extremely L 

when haping a rough t r i p  and up to date  cnn even tolerate 
a d d  never give definite figures.. .... I get d r s i e k  only 

sow of that, ete.4 

. 'I , . ;  





1 (not sick) 
2 
3 

5 
6 
7 
8 
9 

10 

12 
~ l l  

26.0 

26.6 

25.0 
25.5 

25.6 
24,6 

26,2 
26.7 

25.2 

2.504 

24+* 3 

25.4 

41 
7 

20 
6 

12 
9 

12 
9 
13 
IO 
15 

35 

1 

4 
1 

2 
0 

2 
0 

2 
0 

1 
0 .  
3 
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Q u e s t i w  L. 9. U. 12. 

a = O  
b = l  
0 a 2  
d = A  

In w e  of no anawer to this question ar assf ed 8core .w~ given 
equal t o  the score on the  question (2, 7 ,  12, or 17 LT coming two placee 
before it in th a m  group. 
-. 

a m 0  
b = 1  
c - 2  
d = 3  
0 - 4  
f I this Item wee the ~ a m e  acorn as the qrreatlon 

. (2; 7, 12, or 17) coming two plams before It In the 8me group a ths 
name noom aa ths queetion (1, 6,  ll, or 16) comlng t h e  places before 
it in the s m  pup, whichever aae lower. 
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The subjects were a l l  in the Civi l ian  Pi lot  T r d n l n g  of 
t he  Civ i l  Aeronautiea A d m i n i s t r a t i o n .  The 'student Mian age ~(LB 21 
years (range 19 t o  26), t h e i r  average flying hours, 40 [ m n g n  1-b2 to 
1 4 5  houra).  Sixty-nine of the studento oompleted the ques%ionnaire 
when they reached the end of the CPT primarg oourse, twelve had had,less 
experience. Those cams w i t h  large amounts of flying the had acw- 
la ted pssaenger f l i g h t  hours before training. The instructor m d h  
age raa 25 years (range 21 t o  42), their average piping hours 762 
(range 70 t o  2503 ~ J W B ) .  So far BB we can deterrniw rm spe0i . l  wlea- 
t i ve   f ac to r s  operated in the  sampling of subjects. l e  abkskdd quqm- 
t ionnaires  f r o m  a l l  CF'T. students  then  at  Wesleyau (N -.a) aed at 
Purduc (N = L O ) .  

RESULTS 

. .  I ,  



CPT inatmotors r = . . 3 1  

. . 



SUSCEPTIBIIJTI IB RELATION TD STME OF FLm 

stape ahsa S u a m  

a. Fl r s t  2 or 3 fllghts 13 
b. Before aolo or during firat 20 ima. 25 2 

6 ,  

a. 20th t o  100th hour 9 '5 
d. lOOth t o  sooth hour 1 4 
e. Above 500th hour 0 1 

b b r  of A u a b e r  of 
t i b lp  studslltl -=?e 

TABLE 2 . .  

Conditioq 

a ,  Rough air 
b. O d d i r r o r g  manewerb . 
0 .  Acrobatio manewsre 

e. Reading or olose eye vork 
5. nhen very tired 

h. When seeing others sick 
g. When very cold 

i. b n  not  feeling wen 

d. IMtFU&lt wing 2 

.. A 
5 



.. . 


