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1 6 .  Ab srr o c t

~
‘1he incidence of motion sickness in a large (N 3,618) college population was deter-
mined by means of a questionnaire . Significantly greater proportions of men than
women had low susceptibilit y scores ; significantly greater proportions of women had
hig h susceptibility scores. Comparisons of MSQ scores were made with other self-
assessments , age changes , motion experiences , familial susceptibi 1it~~, use of motion
sickness medication , muscular coordination , willingness to partici pate in motion
experiments , flying experience , phobias , visual motion effects , and use of alcohol .

‘ MSQ scores were next used to select groups of highl y susceptible and nonsusceptib le
subjects (12 men and 1.2 womei -~ n each group ) to assess the relationships of motion
sickness susceptibility to laboratory measures of vestibular function and duration of
the spiral aftereffect. When subjective alertness levels were controlled , there was
no enhancement of either elicited nystagmus or turning sensations in comparing
susceptible with nonsusceptible individuals. MSQ scores were also used to select an
additional 25 men and I’S women for each of the two categories of susceptibility.
These subjects were tested on at least three but not more than six of the following
eight tests: Floor Ataxia Test Battery , State-Trait Anxiety Inventory , Menstrual
Distress Questionnaire , Cornell Medical Index , Ccrnell Word Form , [.ysenck Personalit~
Inventor Rotter Internal-External Locus of Control Scale , and the 16 Personalit)_
Factors tes The consistent and si gnificant patterns of results from t~eseftrsts
are discussed in terms of the personalit y characteristics that generally distin guish
those highl y susceptible from those nonsusceptible to motion sickness.~~

17 . K.y Words IS. O,st r , b o ~ro n 5tot e~~.n~
Motion Sickness Document is available to the ~ iblic
Vestibular Function through the National Technical ~ nforma tion~
Personality Service , Spring field , \irqi nia “~215l
Behavior
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MOTION SICKNES S S U S C E P T I B I L I T Y  AND RELA TED BEHAVIOR AL
CHARACTERIST ICS IN MEN AND WOMEN

.1. Mic hael lA’nt-z , Pli.I).

W i h i i a u i i  K. (‘oh m s . Ph.!).

I. Introduction. u sed to provide a 54) 11 I ce  of 1ioterit m l  sul ij i ct s for

Of t he m u l t i ple ut ie t  lusts mused to :is~ t s ~ un ot it in ~ lltbou,Ltory st i i i  lv of vest il~ i h am fiuuir t ion. ’ I I  ii

sir kitess stlsceI)t ibiljty .9 the i 1iu e st ionna ir e ~~~~ ~~ u ii l lhitst ~ which  u tu - I t i ded  a t i — I  -

tin melt has I teen shown to viel d ~east na Id v ~ a liii ~a lu l l ) he . ~ i f s  sh i l l  han to on i ii rsl SI I rvev bi t t oh

result ~~2 and is i ’Iearlv the easiest te f liii i que to ui l ( (  r~u il-it t e I si-i ~f i t  euui s  t lest glu t I to ii ‘s~ t lie

eruu iiloV . Several jutotion sickness hii ~torv i~iut~s- 
degree t o  whit -l i t -e r t au l i  h s ’h i a v i t i u a l  aini oihei’

- 
.

- - 
- 

‘ - t -h arat’tenist I t s  iuig ht he assitci:itetl ‘ m i t  hr loot  lo ll
I ) illit It Il’f s ha Vd I ~ets (‘I iflsI ( he red fi ,u i i i  tIlt a fl - -

- - - - ‘ , ~t ’kiiess s l i s r el ii ilttl ut v.
aitiilu cntion . primarily It ) preihie t i u t t  i -ut J i m  fiouii
flight t raining programs. ~ui part iciular . the

I ‘ensacola Motion Sickness Quest ~ ~ ~~ ~& II . Procedure.
been mused in a unultip le ~iretlii titin fiin ,iiuh a to . J!.~’Q I. MSQ I wa~ r ’ o h l l j ) l ( t i i l  h~ ~~i :k ~
estimate a candidate s likelihood ( I f  — t u ’ e e ~ s 11 st uud en l s  in tuniler gradua tc ,‘lassf ~ :ui I h i i e t  l i e : i h
naval flight training. i u i i v e u s~t les ilit sI t i n t -n i  u-auuged i i i  age lu-ow

In other than iu i i I i t a r y  settings . whe re m di ’  II to t~~ u l n i t ti ~~ O i,iil~’ h m l l 1 i u l  w~-j t .

vit lu al s f or uui  relativel y select gl olups lIl ) ’ i l l lS t Of V d t l S  Of 1g( lii’ Ol ( i t l’ _\ it 1101 1g b t (St tn kuuig \% is

various types of pr ehiuim iumauy —n t ’l i  t h u g ,  loot ion uu o t i t r a n i l a t o r y . ahiin tnst :ihl c ’l:isst s }u~d I Ot )— 1uin ,ui t

j ckiiess questionnaires ( M SQ hun vi ieee i enl  i a  ri u i 1  m at i flu -

only meager tuse . Th e  b ust um otea hi e  e x n u i u p ie of MSQ 1. a iui o d i lkd  version of a n1llt st lo t i l l i l  h r

a non tn i l i tar v  MSQ is diwu ttu nte ni i i i  a — t t u n i s  developed b~ U i n i e u i . 4 iv a —  s, ’ n n l ’ r n l  out t l i t h ’ : i — i - — of

by Reason. i who ad in in is t ru ed a — b o u t  u u i ot loll ‘t - — p o l r s u s  t im ~ f )  I t e l l i s  t olli t l ’ t i l t h  w i t  It t l i t i t i t i t  -

sickness i 1iuest l i m i t  na i i.e to I ‘iI ) ii ten awl I ~t I myt mit len v i d tus h ~s Ii fet i t i i t -  t l ilt lew v t di v eb I l l  t i l l  it II I i

itt the I ‘i i i vt -rsit v (if Leieester. Fiouii t i i i —  - i , ’ L t u ’s I t t  n i t ’ i r - t v  of s i t  t l : i l  ions , stu b t— in t h i n ’

st i iui ii1e.  he t’tmi ui l iuil t ’tl that Wf ill l( ’ lI i1ioited a u uuo b ihes , t I ’ : l i l l s . toile t i ou — t e l ’ -’ . i i  ‘ , (si t ‘I ’ :u l h

greater incidence of ~mfl st uti ot ion — u ’ k i u i - ss than for a l i s t  of a l l  —i tt l a t i o n — ) .  ‘I’l u 1 o— sii h

did men and that both sexes rI—pin t i-li :1 lowei :i t h — m v r - t ’ s for i-io u n - I l l  ; i i i n l  t lie u i t i i u i i i’ i , ’al we ig ht

iuiciil t’tmce of motion sickness fo l l owing  h u e  age u sed t o  — i n P u t -  t hose u i— w e t ’ — mm en- ’. u i e ve r  — i n - k  ( I f ) .

of l~ ra re ly — i r k ( 1 ) .  oi -ras lm u al lv  sick ! ) . ofti ut — u -k

In general. ~sI SQ’~ have not been siuht j eelet l  to ( 1). : iuu d i l t i i o— t  ii 1mm :i~ — sick ( l ) . \ lu  i u i t l i v i d u i a h

re l i ab i l i t y  test s and have inre l s’ been used to 44 )111 (1 also i i i n l i e a t - I t o r -x ~n t- u’ in - t i r ’~- i t i  a m i l l  ii ’til at ’

ex a u l u i n e  —p et ihic feat t i n - — : issot ’h ;t t i - I mm’i t  Ii loot ion — I t  t a t  11tH .

1n ’kt ut - — s s i u s e i p t i l r i h i t v .  l” o l l owi t tg  l i i i  ,~u l :~~lr ’ u i - m i - — MSQ I hind thii’et -

ha’ t’tirri’iut itu i- — t g u i t i or i i ’ii mi’ — i ’ t ) rl of t imo  au d i t  monal n~ h n - —t i l l — :  In  in -l u - l a 1 . h u t i w  — t u - — r ’ r ’~ it t h u
1uhuutsps , lime first of whit li nleti ’ uilui i le il how loot lout  t o  boot loll —u - L t u - — -— ai•e m u m u  1 love ni u - i  i t ’  t:il -eui

— j r ’ ku i ~~ss s ui s ui 1ut i h n i h i t v  mm’ :i’— , hl — i nilmii t t—d i i i  a rein a i i u i ’ d u u i t i t e u  l i k e  I )i’:tt , , : i h , , l t u t  fi ll tool r io  s~ ’k

t iv ~lv large ‘n ih-g e piq n u l a t i o i t .  ‘ l i i i —  — i t t - i  em m ma— I l u - —— \ V o u i i u I  ~i ’ iu b~ l u t t e t n - - ’ t u ’ l i i i  I u s i i u i  ii h u l l

~i uuiilar to t h i u t t  u t I N ) i ’ t d ) i  by I u - . u n t l ~~~ u l t l i i m t i g l i m ol uintet i- t i  In i x p i u l u o l u i t  I hat luim oh n - — m elm

it  u - l l n ’ i n l h u ~~n : l — —~ i n i  I L u u u t l i hi  l : i t ’ g u - i ’  “ I ) h I l i ’ l I  a i n i  mm :i— ittihti h u t loll

~

- - ‘ - -- - - -~~~- - —~~- - - ---- — - ‘ - ~~~~~~~~~ - - - -~~~~ ‘ _ _ _
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‘~ J MSQ ~~. dt’vt-htmp ett as a wont ’ cool- IV. Results.
I m l ’t’lietis tve m’ t’ rs i f mn of MSQ - 1. i-oh — i — I i-i l  (if three 

,~~ , 
p;~ f,’ ;/i at ; o,i u - f “ , o , ’~ ~ . I )at a fro iui MSQ— l

—‘i-i ’ l l ,  i l l s  t h e  ii rst sect i0li~ Sil l  I l l  it F t u m  ~.I SQ I . 
~L m l  ~,l SQ—~ \ve Fd (( 11111 uj u ed I lit (i a i-iing lt ’ dist ri —

:1 — - t su—f -i I t lie f requenc  t if loot i l i i i  Si i ’ k t  idss uu -~ mit h i I nit it i t t .  ~sl (- l i i i  — ‘n i t ’ i-~ raIl get I frol ii I ) to  3 ( ~.i and
as I ~~‘ i hegret’ of tx J)eri elit e in ~() l i i i  it ion sIt  l i l t — m m d c  l U)  1 1 1 1 8 1 1  l y liii u t it ii nied in itt  n ine  cat egot’i l’s.

ion s. ‘ t h e  secoliti sect it ill it su—esst’l I u u u o t i ill i t k  — ‘Fhit’u-t’ wei-i’ ,~i gill tic u t u it ti I tie rences ( p <.001 ) in
h i t s’, t i ’ ,udeuui ’je s in ti n’ in t h i v i ihi u nl ’s i r i i u i u ’ d i u i t e  t h e tlist u j h u t  ion of sn -u-r i-s f il l’ I l l t ’ i i  atM I WOiI i ( ’ l i
fa l l )  lv a mm-c ii as the iluht i i i  L u ‘ti s gene FILl SIN - mm - i l ls  a gb - i-ut t t ’ i -  p t - i - i d  tt  t agt’ (if i l i t ’ uu  I I inn mV I l l  t ell
i -e j i t i l n i l i t  l i i  t u io t  11) 1 ) sun -k t un-ss and h o w  it I~iil i l l  I hu ’ b u y  I least susct’llt lIthe ) MSQ categories
i - h iau t geui s i u i t - e  the age t if  l~ . ailil it i lu t ’ I tu n le t l  t i t h i t ’t  i i iui l, r u - t i m  t ’ l~~t l V ,  a ~u u i niler ~s’u-cehutage of iiien ill
it t ’ l i i ~ t i l l  t i i h l s t ’b l l a l ’  i’oim t’ t l i i i i i t i t , i i , ~) l lO h t i l l5 .  v i s h i u l l  t in’  h i l u e h i  ) l l u ) r - t s tu’ ~i ’i’ 1t t i h i l e  ) MSQ catt ’g imu it s _
t i i t u t l ott . l l v i l u g  t ’ x h a niduict ’s . at m u l  mm l h h u l u g i l e s s  hi h i l l  — ‘I ’iie i h i s t  r i l f u l t  h t l l l s  1 f f  —u n i t s  for t i l l _ u ) .  mvo t u t ’ l i .  :1101
I li ’i~ m at t ’  i ll a lt i t i t ioli t ’ x ln’ni t i ient .  ‘l’}it’ tlUl ~tl —~~~ ‘ ‘ hit t It —ext-— ~-~~~~i u ~~~1 111115— a r In Tahmie 1. For
I i l ium i l i f 1 i i i l e i l  i th ) Ol l t  t h e i n t h i m - i i l u u a h ’ s ( ‘xI le!~it’u ( t’ sf11111’ hater a u i u i l v - —i’ - — . subj ects mm’ere t h iv i t t e d  in to
mmi i Ii a I t t  ,hi t  il , t hi ret’ degree—tu f— su st ’ept ii i  i i i  t V ~~l( iU P~ 

lu st’, I (ill

St I ll  l t ’uul s , rnti gi lug Iii itgt ’ fl ’oll t 1( t i t  n4 ( I i  i t — a l t t he nine  resimonse cnt t ’gou-ies of M SQ Sen n i-es. ‘II i’
‘u l l , , ,  ) . iii t l i i n h t ’ l g 1 : t 4 h l i f l t C  n ’hisses at a St i t t t ’  h I l t u -  uoiusu u se t ’ l m t  ih ic s t l l u j e c t s  mm’ere those in t h im’ i d u a l s  i i i
i n - l ~— h t  v we i-c iii cci s ; it ’ss I lot Ii I I~ ’l ’d lit  \Vl ’ b e  M SQ ‘ 

- i t  ‘ in i v  I t i l e  110 ith’rnt clv suscept t id e
~ () v eal’s of age ol~ oht lt ’r . MSQ ~ mm’ :is ,-~~h i u i j u i ’  gi- oui ~ m i l i c l t l i h t n h  i n t h i m ’ i t h i u a l s  in citt t’gonit ’s !. 3. ‘I,
1st t’i~t ’il ot t a t i — I  - I t - I  u s t  m l  us iv it 11 an h u t  t’i ’m ’ :tl of a 11( 1 : t lit ’ m i ’  ry susce 1)t ih di’ gu S t mul t i  Colli P t’isetl il l —

I to  ~ mm ’ - i - k — l e t  mm’eeut St’sS i oils. i’h it’ st ilt  i t - u i s  Wi - i t  dim’ I, I u u  :t l~ ii M SQ t a t  egt ui’ it ’u-s ( . ~~. S. antI 9.
i l us t t’tu’tcd to  t ’u l u i h l l l ’ t t ’  :u hi tlii - i’c MSQ str ’I h u - l l s  I~, j ’i ’, i  /i’, /r ~i J~’, / , / / t ,,i M SQ— ~ mVfls t o l l -
i t t i  t 11191 f i l ’ i g h l l f l l  l i s t iuu g and onl t l u t ’  t I t l ( ’ t ~’t l t~o a t o — t  — I t - I c—I hu t si— - . B is’4l tin 41-l suIt’

m ill of ~ t i i h - n i s  on t h i f ~ i t - t i — I  ‘I Jo ’ t r u - I g l u l l l  ~~~~~ j t’i -t t he i le i - im ’t ’ t i  l ’ e i i a h ) i h u t m ’  o~( u(’fli t ’ i t ’ i l t  for uneo iu
ii i —  n o l )q l l t ’ l t’ tI  1,’,’ 1 .Ih ~~ st h i u h i ’ l h l s  u t t i u l  .u  t~ ( ( m l i i ’  

— e u - I t ’ ’— oil t i l l ’  ~ i I — I t ( ’ l h l  st ’t t l i i i )  mm_ i t s ( I _ s4 ‘i’Iit’ i1u t ’s—

~mli ’ted I h i t ’ s t ’ t t iuu i l  l i s t  ( t i n  a t t ( ’ l i i h ) t  hi l l s  ni~i oht  l i i  
it m i t t l a i l t ’  t lois  m ’ i t ’hu l s  t - om l us i s t en t  i r u f o u~u l l a t  i t i n .

l f ’ t t ’ s t  i l l  i ’ lu t s s t s ) u t t t i t a l  of h~ I ( i u l l l I ) i t ’ t t l l  lin t hi
fob _ h is. ‘ I h u t l . l’ t~~l ui ub is t s mm’ e i-e am ’’, u m h a h m k ’  (i-u r n ii ( ‘ , “i It - I ~~~ ~~~~~ i i ts’ Mt’ari _\ lS( ,,! 5e4n’es f n i t t u i

t i m t : t l  t i f  1 . 1 5 1 ;  —i t i t l e u i l— f iu i ~ t h e  lu st st et ( n I h  t i f  t l i t’  t ht i ’  ~ ( t  1 1 1 t h  i on — i l  nat  Ions \vt ’r t ’ n - o I u i ~ iul l~t’nl ~v i t l i  t i l e

M~ Q ~ i lt l t’st  l o l i u l a i l i ’  u tu iuh  f l o t u l  l ,t )7~ s t t i t ht ’t i ts  st i hj e i- t  s’ omm ’lu t s t  u t h l u i l t ’ s of t h u t ’ i i -  t u u l m t  lu ll sickness

(t r y’ t h u st ’ctmn d ut ntl  t h i r d  st ’i ’t u r Is . sluseept i h n i l i t v  l u u  general. h ow st is t ’ej i t ih ul t ’  t i m

11101 It mn — i r k  l i e s—  It I ’(’ ~‘ t iii : t ’xt 1t ’ l i l t ’  lv .  m e rv. l i iouh’ l ’ —

III. Statistical Anal yses. aIt ’l~~, l l l i l l i l i i : i h l V , fli nt a l l  ) . h it’ h u i t u t h i  MSQ

h~ n~~ l r i n t u s n ~~ 
t u )  i t e l u i s  mmci - .’  i r t i j i l t e ni i n t ’ f m l l s u s t e l l i  l v  si ’umrc s f~~t all ~u i h i 1 i , ’ i I t I l i l  t i l t - i l ’  t ’st i t i t u t t i —  (st 0l t’nl

I t oh1  O t u l ’i oei asit iuuahl v. Twit types of s t a t I s t I c s  II  1) of s t i se i ’ I ) I  i l i i l u t y  mv t’u ~e ‘— h g l i i l u t : t l l t l \  i n t l mi -

mi i ’I ’ ( ’ ’ , l h m ) t l l ( ’u i  t o  thu ’ t ia t a  : o o l l t ’ l : L t  ion t ’ocflit ’ient s lat ed ( i ’  i I ,~ i I ) .  Ma n y shu si ’ i h i t h u h  s I i I ’ t t ’ u ’ ls  ii ‘I i ’

antI  N ’  t e s t s  t i f  s i gnui f i t ’ni i t ’ t ’  of i i ith’uc n ces.  l) i I s i i iu t . ’Whia l  i u i c l i t u e t l  to  i l l l n l t ’ l ~t ’s1 u l i i : l l t  I I u t9 l ’  uI i ’g l ’ t r ’ s

t u  - t i  - I i ’  i —  iii’ ic u - h u l l  s i n  It’ mi—il si gn i fi t a m u t at ~t n ml n a’ t f  silsee tt ii ti li t y t -i ’litt i i i ’  i i i  I 11( 11’ I I  n’~t Ii M ~Q
h i i l i t y  h i - ve l s  i t f  .1 1 i  t im’ le ss. si - I n n -s.

TA& E 1. Distr ibutiOn of Si~ Ject s by I~ Q S~~res

I 2 1 8 5 6 1 6
(0)  ( . o 1- .28 ) (. r ,-.89) ( . 5o- .74 ) (.75. .99 ) ( 1.01,. ~.28) ( 1 .2 5—1.8 9 ) (1.50- 1.14) (1.75 .)

tot a l

~~~~‘ ! ± !  H !  ~~~! ~~~! 
H !  N~~~~ N % N

~~n 520 27 731 31 405 21 152 6 63 3 83 2 22 1 10 0 6 0 I ,~ S2

l~~~rt 266 16 k66 29 361 2? 237 14 13? 6 95 6 44 3 15 1 26 2 l W

Al l  786 22 1 , 21 9 38 766 21 369 I I  19’) 5 138 4 66 2 25 I 34 I 3,616 
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I ) . 5 ni.uu ’ t ’1it ib i l i fy  liith’,i’. A n i ot i t mn s icklhe ss T00U 2. A Mot t o. Sick,..,. s~~o.,tIbIlle, Zfl~~~fl. 0617 SnilC~~ t i bl.

s tu scep t i i m t h i t v  iittk’x was ilem-eiopt-it I t )  pi’om’ide a Siàjsct~ Aco iii... ~ ‘o.. Mow P~~O kocos Ow All 20 lt.

(‘olnpanison between t h e ~0 it emui s  i n m o m i v i i u g  b o l t -  0.,. 1,00 or Hl~~w

hon. ‘I’ht’ suset ’lIt ihu l i tv  inn iex was ilt ’i~lm’~’i h for
- - _ . ‘ - ,, ~~wwt1blllt, l,,d..

each M~ Q item ( Ignomhl i g  ‘ no expe t lelict’ all-
sivers) iv eutlcnlat ing h ut- l I ldul i l  S(’OI’i ’ (>1 a l l  suI t—
j ects m m l i i i  iinsmmered t h e h t o ’ t l l  liv using the m~ 0061 .6101 0062)11

fol lomvin g wei ghts:  t )= nem ~er sit’k, I =ra rt’ly — u t k , 
~ ~~~~ 061  2.26

~ ~~OCu’!lSioflftiIV sit k , ~ (ift ell sit k, 4 = ut lu lu o s t  2 0,2 0 l , i ~
ahmva s sick. Susceptibility i y iiI e~ si u n l i ’ S  i~ isi ’il oIl 

~~~~~~~~~~~~~ 0 5 9
utlI subjects tested are 1)itis&ubitetl in ~~~~~~~ L ‘n 0 , Ro ll., C...t.,i 0.65 2.21

i tcni  wit h  a hi gh SlIs ( ’( ’ j ) t ih ) ih i t V inolex s t n t l ’ t’ is 5~ F~~ rj, 0t,~~ I, 0 0 7  2.0 1

iu ion likely t tm induce - l l lOt lO l t  SlCkb’It’SS 1111111 15 811 ~ ou..~ ~~~~~~ ~~~~~~ o n
item w i t h  a iou ’ siisi’i ’pt i lmilit y index s t o l e .  F . t l  ~. ~~~~~~~~~ o.. . ~~~~~~~~ 0~~~ 1.06

instance, from Table ~ one 1 1111 t oiit ’ lii t le t lu:iii ~t l l  •. ~~~. 0.30 1 7 0

i n . I i v i i hu j a i  is iuiost l ikely to  l’eport t iii- st longest 9 , Tr.l.a 0 . 16 09 0

degree of m otion su-kness suscept i h i i l i t v  to ca r— io. ~~~~~~ 0.11 1,1 0

nival oles-ices because those i t el i ls  h~ol t hue highest m m ,  Stroe tcars 0,00 o n
susc el )t i l i ih itv init iex s int re s  ill 1)0111 SUI))ect grou~is. 12 . Alrp l.w. (1.11 or lorqe i 0,06 1 9 1

I t .  (becotor s 0 1 1  1 5 2K. l~ :pi 1’/t ’nee 11 #1/1 1- oi-m.-~ o/ ,IIot,on . 1’~x-
- . ‘ IA . 5.1.9. 0 ) 2  1.5 7

im(’i’iehl(e ill lilot ton sit ti: tt momi s fol’ t ’acli of tiit’
- - _ ‘ - IS . H~~~~ck$ 0.07 0,69

th ll ’ee deirm ’t ’ e— o f — s r i s e e p t i h r i l i t u  gl’otl~ is Is sIiOiVll I l l
IA . Rb nq .M Roe Cy ,..tic. 0.16 0,0 5

rutl)le :~. Inspection of t h e data i’eveuiis thuit ut
17 . 5. r,o.lts 0.3.0 1.20

sugn lI lc ant  overal l di tYer~enee (,i< .t)01 ) mm ’ui’- a l iu io st
10. Rol1erck ~ t ing 0 0 5  oo o

entIre l y t ine  to  the dim-ei ’gent s t u i l l S  f ro l li  tin ’
19 . Ic. Skotl,,g 0.06 0 ) 3

m i - I ’ s ’  stuscept i ble st ib j eets they rm-poi ti ’i h fvivt’r
- ‘ 

‘ 
20 . D.nclnq 0 06  0 .90

experiences in these 1111) 1 1(1 11 sit int l o n u s. Men anti _____________________________________________________________________________

si’on~ienu tlid miot- d i ff er  s i g n if i ca n t l y.

TABLE 3. The Frequencies in Percentages With Which the Four

Experience Categories Were Checked for the

20 MotIon Items (MSQ-2)

Nun~er of Experiences

0 1-3 4-9 10+ Total Total N
Grot~ (%) (%) (%) (%) Experiences Subjects

Norisusceptible 18 13 12 56 4,816 241

Moderately Susceptible 18 14 12 55 16,197 814

Very Susceptible 24 17 14 45 2,595 131

All Men 19 14 12 54 12,756 640

All Women 19 14 12 54 10,852 54.6

3
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oi i m ’ i t l u a l ’ s tt ’ u i i l t ’ in - v I n n  i i t ’m ’ e l t i l t  l i i t t t i o u l l  sick ln-ss  ccit t  i l i i l u t v groups . b i t tiit ’re mvas a te i i t i t ’u i t ’y for
t in  m e  I - l i l t  ngeo I sit lo t’ t hut ’  age t f I ~ itre p i-c — m e  l-y si 15cc Itt hilt ’ ~utl uj eels t O )  110  Ic I hei i  isel m t ’ s I t uwt ’ m
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i ’ u i t t i i  It sugl l i t i c an t  sex i h i l i e l e i l e ( ’  ( p< 0(1l ) w i t l t  siuli j t ’ct s ( Tahiit- ‘i’)
Si’ i l l  ien I t ’  

~~ 
iii i utg II  ion - I n u t -  I i’It scs 111101 ft ’mm-t ’r the ’  .J . JV i l / i n  q 114 ~~‘ ‘ to I’i i t  i(’ I/?tl tu  i’ii .h /of iii i i  Li’’
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TA&E 4. Time Percentages of Sth.jects by Groi,~ and Sex Describing Ho. Their Genera l Tendency to

Deocelop Motion Sickness May Have Changed Since Age 12

Group Increased No Change Decreased Don’t Kno. Total N
(%)  (s) (5) (5)

Nonsusceptible 2 68 12 18 213

Moderately Susceptible 9 33 41 16 719

Very SusceptIble 19 21 4~ 16 116

All Men 5 38 38 18 552

All  Wo~~ n 14 39 33 15 496

TA&E 5. Est imates by Group and Sex , in Percent ages , of the Degree to Whic h

Motion Sickness Was Evidenced in Family Members

Often Nijnber
Never or of

Family or Al most Don ’t Famil y
M.mbers Crot.~ Rarely Sometime s Always ‘K no. Members

(%) (%) (%) (%) Reported

t bonsusceptible 61 16 1 22 231
Moderately SusceptIble 52 24 5 19 ~98

Sister( s)  Very Susceptible 23 34 9 33 160

All Men 48 20 3 29 663
All Women 52 28 6 14 62C

Nonsusceptible 73 7 0 19 267
Moderately Susceptible 63 14 2 22 890

Brother(s) Very Susceptible 28 26 6 41 156

All Men 63 12 1 24 719
All Women 58 16 3 23 594

Nonsusceptlble 60 23 3 .14 212
Modera tely Susceptible 48 31 6 15 717

Mother Very Susceptible 29 36 17 18 115

All Men 47 30 6 16 546
All Women 50 30 7 14 498

Nonsusceptible 78 6 1 15 216
Modera tely Susceptible 71 12 1 15 711

Father Very Susceptible 54 18 5 24 114

All Men 72 10 1 16 547
All W omen 69 13 2 16 494 



TABLE 6. The Percentages of Subjects by Group and Sex Who Indicated

Whether They Had Ever Taken Medication Like

Dranamine for Motion Sickness

Croup Yes No Total
(%) (%) N

Nonsusceptibie 4 96 543

Moderately Susceptible 24 76 1,744

Very Susceptible 52 48 132

All Men 16 34 1,306

All Women 27 73 1,113

TABLE 7. The Percentages of St~ Jec ts by Group and Sex as They Described Their Muscular Coordination

Very Belo. Above
Group Poor Ave rage Amuel’age Average Excellen t total

(5)  (%) ( 5 )  (5)  (5)  N

Nonsuscuept lb le 0 4 36 39 20 216

Moderately Suscep tIbl e 0 5 1e3 3-6 16 720

Very SusceptIble 1 9 45 34 10 116

All Men 0 2 33 41 23 SS’~

All Women 1 51 31 498

h i
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T ABLE 8. The Percentages of Subjects by Grot~ and Sex Who Indicated

Whether They Were Interested in Being Paid Voiwiteers

in an Experiment That Involved Very Mild Motion

-- 
MSQ-l MSQ-2

Group Yes No Total Yes No Total
(%) (%) N (%) (S) N

Nonsusceptlble 58 42 539 78 22 213

Moderately Susceptible 55 45 1,734 73 27 715

Ver y Susceptible 54 4~6 132 63 37 115

All Men 57 43 1 ,293 80 20 549

All Women 55 ‘+5 1,112 65 35 494

TABLE 9. The Percentages of Subjects by Group and Sex Who Indicated Whe ther They Liked

Movies That Errçthasize Rapid Motion , Are Pilots or Have Ever Taken Fly ing Lessons ,

and Are Afraid of Heights or of Darkness

Like movies with A pilot or have
rapid motion taken flying lessons Afraid of heights Afraid of darkness

Group Yes No Total Yes No Total Yes No Total Yes Mo Total
(5) (5) N (%) (%) N (5) (5) N (5) (5) N

Nonsusceptib les 82 18 211 11 89 216 21 79 213 7 92 215

Moderately Susceptible 74 26 702 7 93 719 28 72 720 11 89 714

Very SusceptIble 44 56 113 3 97 115 51 49 115 30 70 112

A l l  Men 85 15 539 11 89 554 21 79 552 5 95 551

A l l  Women 57 42 ‘.87 3 97 496 37 63 ‘.96 20 80 490

_ _ _ _ _ _
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L. , I / t o /wi  T h e  h a sh SI X Iht ’h i lS  (ill t h e  ~I~~(ul~~! h t ~~b ’t o u h  h u a v i l u g  h l a b t ~~u n v t u’ s t h u t t i  u h i u l  wou t i e t u
,1t1e u-~t io i l I I lahI t ’  mm’ eb-e n - u t  u ’ o - i’ui ed mm ’ ithi  t I l e  c o l i s t u u l u h i -  ( p’(.Ul ) . a l t  I u n n t i g hi ~m 0 i l i l e l i  1 1 1 0 1 1  I t ’ o ’ t h u i e h i t  hy i e —
t i o t u  t i f  a h coh iu t h  ;uul —~lnts -uf iea h l v  I h i t - h l u t h & t I  a i t t ’ — l t m t l h m u I  both hun t (hi m-v m v o i i i i e t h  ahio l l i  Iuuu i i ~ ig it

so ’t’i 1i t iofl  of dnitiking h i a l u i t s  (Table 1( 1) ~Ut ( t  h u a l l g n u v e t -  ( p<  U n  a t i t i  tha t  t h e y  m ’ t n u u i i i ( ’ t I o i l ’

a k m  ii i( il — i ntl Ut em 1 huango mci’s ( Table I I ) - F 10)111 t I umau g i  it t I wy mm- c be  gmn lug ho m -( m l i i i  t I t  i i i  nm m ’ l b ig
t h e  u t - s t i l t s  of l a m b i l l , one an t - u n t i u - h t u t h e  t h a t  111( 01101 i h l g t ’ s t i t i b t  (p< (IO I
Il uen ( I l’i Ilk Inure fi’en ltI ( !utt ly anti in hu ger ( I l l  an —

i t ut-s I lu au Ol ( i mmo li ien ( / i< .OO 1 i l l  h t t t t h i  n ’asn,-s) , V. Discussion.
lii ~u ’ uue u a1 .  the tiata i h l i l i u ’ u t t e  the oIt-giee of u ii °  Al t  h i m n u i n r h u  l i m u t s i  h i l ( \ ’ i O t I s  ell ’ou -hs h i a m e  htc u bi n j i —
t i oh i  s i t ’k i i n su- s u i u - e e 1 i t i h ij l l t v  is r u t u t  s ig r i i i n - ar ih  1Y b e t t e d  ho i m m’a l ( l  o l e l e l u u t i n i h i u r  t hi e i t i u ’ i o h e t n ’ & ’  ( if
t’ t— Iate ml to t l i ’oh lo ) l  ( - o i b l s l h i l l l m t i o n , a h t h n m t u g hu t h i e re  l i l u u t  i t t u u  “-j t h ou t ’ ’— -— i l l  sit ~~ ifi c u m m ( ’t I l ) i t t  i n u l t 1 u l  t a i l t l l h u u —
is a tt3lltlenev it t u ’  t h e h u t t n l ’ e st isu ’t i) tj h l e  b oth t ( t  

~~~~ (s ui chi  115 a t u l t i n u r  pilot e u l l u ( h l o I U I ( - -— n i l ’  ~t ’u t-
oll ’Il ik less often and to d l i f lk  ~~~ ou each goihig pel’st t l u b i e l  ) it 15 l 1 ( u t c W m u t ’ l  hu y t h a t  m o nt  10) 11
o i ( ( i lS iO fl .  sickl it-Ss a th-( ( S a n o l  I- , i I t  PU! i i i ’  b u i l t )  ii u ( ’ I t u I I t e n t h  nI t-

En the descri pt ions of alcoh iol—induc eth h l u I n g —  in the g e h i c t a l  po p t u h a t  It i t i  I l l  u t h u t h  im ’ - h m  t o t l l l u l u o m l u

ovens, t h i e  fue quencv u iu i u l  su vei’itv of h u n t i g u u v u u ’~ s i i i u a ,t i t i t l s .  Fu m r  m - x a u u p le. otii ’ t l e t l h l i t i o ) I i  m u !  m c l v
mi -eli u us t h e  general ( ( i f l ( ’ ( I’ bi u t h u o t u t  h i a m ’ i t u g  st l ~—u ’c h n t i h t l e  i i t d i m ’ i t h t u u i l s  uts 11m w- i i ’h inw ’  11111111

t h i e n i .  l mt- t ’ oh i ie  si gn i t io - an t  Iv (p< .OOl in (- a chu cu t — c )  l u l O t i o t l i  s iu ’kb it’ ss  h i I ~—t t ml ’ V t h l u est  i t u t i t i l t i l ’ ( -  su ’ n u t’ t s  t X —

l ulm ) I ’C p ro u ui i b wnt  i l l  i noh i m’ i t l u mths  as u-us l - ( - h t t i t- u i h i t v i- co ol 1.Uo ) (st c su ’ u u l ’ i t l ~~ h ul ’ m t ( e t h t l p e ) au - u ’ u u i l I i t ~ I n t l

i f l t ’ l ( u N e —  lit at id it i o t i . uuiel i  inur e fl-e~1uientl v Ic— ~ P~-1t~- uit (if Out  511 u’Ve ~’euh i n on p iuhu t 1( 111 . Mo u - e—

TABL E ‘f) . The Percentages of S.,~ j ects by Cro-ip and Sex as They Descri bed Their Drinking Habits

Only one or
Total two drinks Drink Drink Drink

abstainer In life Rarely occasio nally Often Total
(5 )  (5 )  — (5)  (Sb (5 )  

~
Description of Nonsusceptible 6 4 15 53 22 2 l~,
drinking habits Moderate ly Susceptible S 6 13 57 17 719

Very Susceptible 4 12 19 48 16 115

Al l  Men 8 5 10 55 23 553
All Wome n 6 7 18 55 13 497

Th ree
or more

One time Two or One or two time s
Total or less three time s time s per

abstainer per month per month per week week to tal
Item (5) (5) (5) (5) (5) ,_.!i_~,
Frequency of Non susc ept ibl e 20 24 34 13 216
drinking Moderatel y Su scept i b le 11 21 28 11 716

~ery Susceptible 11 30 26 24 8 115

All Men 11 15 24 33 16 553
All Women 10 30 30 24 6 494

To tal Two or Four or Six or
abstainer One three five more Total

( % )  !~.! 
( 5 )  ( S b  ( 5 )  N

‘cuera ge amount Pl onsuscept ible S 14 36 24 17 215
of drinks per Moderately Susc eptible 10 14 40 26 9 716
occasion ~ery Susce ptible 10 19 22 9 11~

A l l Men 10 8 34 30 17 552
Al l  Women 9 22 45 2 1 3 504 

~~- --- ‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —-~~-~~-—-~~



TABLE 11. The Percenta ges of S*~j ects by Group and Sex as They Described

— Aspects of Their Alcoholic Hangovers

About
Half

the
Item Group Never Rarely lime Frequently Always Total

(5)  (5) (5)  (5)  (5)  N

Have hangover Nonsusceptible 47 43 8 1 1 210
after drinking Moderately Susceptible 40 48 10 1 0 6W4

Very Susceptible 35 42 12 10 0 113

All Men 36 49 12 2 0 531
A1I Wo.en 47 4-4 7 2 0 476

Worry about Nonsusceptible 78 20 2 0 0 210
hangover when Moderately Susceptible 70 25 4 1 0 682
drinking Very Susceptible 51 32 9 4 4

Ali Men 71 24 4 1 0 529
All Women 68 25 4 2 1 476

Vomited or Nonsusceptible 35 61 3 1 0 211
felt like it Moderately Susceptible 27 64 6 2 0 689
af ter drinking Very Susceptible 32 46 10 10 2 112

Ail Men 23 69 5 2 0 534
All Women 36 53 6 3 1 478

m um -el . sh i ght l ~’ t iuo t - e I hi a t i  ~l) h )t ~r( ellt u t f  u m u i t  
~~~~~ ~ms vo hinn1o g io al t h i t I o t m u i o ’c~. n i P  0 t h  ui u m m t t i l n t t t u t h  O m I t

l a t io n hi n t !  taken a h r m e o t i o at i m m t i  h i k e  h ) b a l u i a u u i i t t m -  o t t  (h ow -  t wo . o t I  mvln-t Itc~- i t  i~ t u t o i’o h y  t o - l I t - n t  i\ t ’

fun ’ h t l m ) t i ( m I l  sut ktucss _ i i i  n u t  u t i u ’ t ’ o u t — m u i g h m ’  t t i o h t j l m  m m f  u i — t u u ’i u t h I z a t  i m i i t  
~~~~~~~~~~~~ 

I l l  w h i h - I u  i t  u t l u m u ’ t

m v t m i ’ h m h .  t I n -  t - x t t t l t  n i l  t h l o -  j i t o h n l e t i i  f h i u m i t  iou s i u ’ h —  ;ot e m — h i t a h t l t  fo ur  \i’o n t u i e t l  I n n  l’ m h u u n l t  i ( h t t u ’ — — ’ t — ’ ( u t i ’ h u i m l —
le sS suso-u—pI 11 t h Iv  01111 t u t i l v  l l C ( m i l t i t ~ g t - t - a t m-b -  ih i g  t i t u nt i n n  —m ~- Litu-- — —- ) - I htmm k i t t - u t t u t  I A hn ~- .

~\Et t i u mn s im ho im ’ss h i l S t t i b ’ ’n ’ u h t l e s t i t t t i l u a i t ’ e s  i i i’ o m m ’ i u l t  -‘ t u i a ( n u u u i u .  abut h~ u u j u ~ u t u t m u t ’ lou t— — i W t , ~u ’ st u’J t l i n t

an n n h e n ~h l a t t ’ n h ) t i b t i t t o hi t o  sibscetit i h t h h i t v  m h e t e l ’ h t t i —  sl i ~ u ’ t h u i  I h n I h i t v  u h i  t h - t m t a o s  u t b ’ o go - l in t o o - u i h h v  u h t t o l -

t l u t ( l t t t l s  a b i u h  h i a vo ~ l i i i ’  au l \ ’ a b i t u g e  oil  ( 1 t l l u ’k m u h I u l i b i —  t i i t h i O - m l .  ‘h it h ui t ttt ’ hi uti n ’ l’ O - h t u t t t O - m l  t i n t  m t  u i t ~m ’

u -th a t  j o lt  mm - i t h i  tu tu  s o i h i h u i s t i c a t o — m h  a h i l m a t ’ a t  t u s . l i i  g i t i s  ~i u t I e i t - o h  l i m i t ’  f l e m 1 m t o - b i h  l v  ( I ~, I h u t l’ n o  h i t  1
I t o I u t m ’ ~~ t i t  t l i m n h i e u l t i i t u .  t h e  t m — I  — i t - I t - —i l’m ’ 1j I ~h u j h i t y  f i m i h i t  u i u m m t  I om t t  — l u h s t t u ’ — —— t h i ati n h i u h  h m u t n — 1 _ h un t l i t

of ~NQ —~ mm ut ~ n m t  a I t m a m _ r t u i t i u t h m -  s u i i h i m ’ I c b l t  t o  s i i ~~ — A p u t t e t i t  i m i l  h t o i v d i t u t l ’m’ f t m n t m n l ’  i t i  n i n t h  u n I t  — i - L u ’ - ’—

m_r o’ - ’t  gm t o ) o l  t m — s t i n g  st u u h u i h  i t ~ ’ I t t l  I h I h to ’ n h i h I m - r e t i o m s  s tu sn o ’h i t  u t i l i t y  t t t a m  ( u n  s t i  h t 1 n t t l t  o u  I I m m  u n u i t ’  u — n I t

h u o - t w ’ n -o-n  st l so ’ t ’h i t  I h m h t -  u i l i oh  b l u n b i s t i s m ( ’h i t  j h u l o  i l i n h i -  m v h i i n hu i i i n h i o t t t n  111:11 , t ’ui t i u h n u i t ’ m-n h  t u m  b t t t h i - _ l i ’ - u ’ h l i l u l n ’ ’- .

m - i n h t i a h s  u -nh  ho h t e t t e b  i h e i j i u o n l .  II h t t t u n l t - b i t  u l h i t i b u m a t - h i  — _ t i - ’u ’ t h u t  h t l e  i h t i h l i t t h t t ; t h s  m u t t ’  u n l t t t i  t ’n ’ h n u n t I
t u i  sm - i m l ’ u u l  t v l i e s  u m i ’ h t i t u i a t i  ro - so—a r t h u ( o — ,g ,  m - t -~ t c c I t t  i h u l e  h t u l b t - l u t s  n i l  s i h t h i t i g u — _ I l n n c  u i  n t , — l i — _ u n - h u t  d In ’
l u t l i l i r .  h l i t u t i n u l l . t l i m h  h i o— b t t m l t i i l l b i t t ’) m i n t i u l n h  h u t ’  l o t  h i t m m ! m l m ’  l u ll _i I tt ’ I l t u t t e  I h i n h i l i c u h  t n t  t i h l m — t t u l  t u u  m t l n l

• t h m h j t i t ’ ; t t o— u o o t i o b i  si t k ti i — — ~n u s m ’n I m t I h m i h i t V  I n i t ’  u t h h  I to — ; tm ~’ -_ t t ’ m— m n f  511 t h t ’ I i t t t : n u i u ’ i i ’ --t i t ’ s I n t h t o i t  f u l u u m i h v

i t t l l u j n m t s  t m ” — t O m I _  l b uis u t j t l n t u m u u u ’ I m  mm ’ m i t i l n h  : t h l u i m v  i u i o t i t l n o I’ s_

h u o ’ t t o - t ’  t t t t m ’ t — t o i u h i  n u t I t m h t u t t ’ I - t n b t — ~ t n t  t’ m - — i u h t s  u t t u t h  \ m t ~v ~i i _ _ n ’ t - h u t l I m I t ’  i t t t h m m i u h i m u u h - ’ t  t’ t h m u m l ’ t m u I  — i t ~ i u t t

h i t i g h l t  i l — m m  ~m t ’ m u m  i lm ’ u l t i  e x l i l t t t t t t t  u n I t  (‘n i t  u h m m u u t h t t  it u t t i t h _m I t - mi -e l - u ’ \ I u u ’ t  i n ’ l t u n ’ —  mi - u t  hi  I l i t  ~ i t t 9 t i i / u ’

t u ’ — i u l ’ s, t u t n u t l o u t l  ‘— t i t m u i t  m u t t - , t h i u t t i  h I n t  i i u u u l - _ i i __ u ’ t ’ h i t l h u ! o _ _ _ ‘ I ’ I t i -

( ) t u r  ti t t u Iiiiu _ ~— m t t i t t i t ’ t t i  t h t m  t u ’ h n u m t ’ t  I?  li nt h m r m i _  h n t ’ un h : l h T ,m t’ o f I u m ’ t ’ — t h u  s t t i m ~ u h t  f t i n ’t t l i u m t
h t t n t ’ t i m t t l ; t t c h _i b t l u t t ’ m m \ u m t t i e l l  t l i u t b t  t i m t Ii b ’ c h u m u l t  t i u t i t  im ~t~ i f l u h i l  u h l i l i l S  ‘ i i  n u i u l  — i t  i i : t t  i u m t t ’ — i t t  % i h i I n h l  I n i  n i t

— t u L i t u’ —— , h l u n w n m n ’ l ’ . t i n  t i t t u - e — u h m u ’ u h  t h t m n ” - t i n n t i  I S  h i h t l \  m u  I u n - u ’ u m t i t m -  -‘ t u bs .  ~ l n u i u ’ n u \ n t ,  :t l i t t l e  ( t t u t u

im h u t — t h t u - t ’  t } u i —  h’ t l u ( t b t c n h  ‘_ u s  u l i t l u ’ i u ’ t i - n iii ~i t ’ m ’~~u t i  t i m u t t i  u i  u n i t ml ’ t h t n u — n ’  m m h i u m  h ’ m h u u  l u - I

l i h i t ~ I’ — h -u t- - n u t  n u l l  P h t ~ - m n n h m u ) ~ l u ; i h  u h i l l u t u t i ’  u —  u n i t  - l ’ I s t t u ’ ’- -- u~~ h u n t i n t t u n ~ l m t ’ b u t \ n u I  th i : t t I L u - i t ~ i l _ n h u t
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lt ~ li t v h i a t t  th ee i’eas-etl s I t  it o- age 1~. Thu is findIng ( )t u  I’ dust mu ut  h so  m I I I I  t i ( - a t t ’  li I I I  i l l  t i n t - i  mm f sig~ti (lean

is in ag i - e t - t uu t - n t  m v i t h u  I hit ’ I t - su i t s -  oi f ut pI’t’m -ious- sm- x o h I l i e i o t i u ’ m s  l’( ’h u t t t t h  t n t  b l i m i t i t t l i  s i m ’ k i i t ” - —  su e—

M~ Q s t I u t l y~~ a llot  wi t h  ( h u e  f l ’ s i i I I S  of at least t - e h i t h I m h h I t v .  ‘Fl u-se I i i u m l i u i g s —iuggu ~~t t h u u i t  h t t ’Ilit ~ -
(t I l t ’  o X  [te 110 It ’ll t a l  it ’~ mo I-I - ~ u io ’h u a mice i -u-ui se in It n’al j ii-t di It’s mm - Ill  oh i t i t- t’ ft ir ii  it’ll a ti m I f o n t ’  W I  I l l  t e l l  i l l

ste-t o- I t t  m l u I h I t v m v i t l t  i l i t ’ t - t- u t s i h i g  age ( m i t l i o l  In c  a t t l ’ i— re la t it n i  to t h l t ’ i l ’  mle gu’o’es t i f  ~tist’t ’ 1 i t i h i i h i t v .  h I t

but able t o t  h, I ) avoidance of Ii n u t  ion sit oat it i it s , seek i lug 1 m m  o l t l i  neat t- cI iu i t a u t t rust I t s  of t l it ~n ’ 1t Pt t h i t ’

(ii) a olt-t’reuus-&’ i i i  the  phtvs io dog i t a h  seas-it iv i t v  to l u i ( t t i o t f l  s h u ’ k i m m ss , ut i l e  I h u t u s t  take i l i t m m  t t o t O ) u l h i t

of t lit ’ m est i h i t t  h at ’  5( 1150 m l’i ahihtai’at 115 . on ’ ( i i i )  al l t hues -c sex o h I ift ’ l ent -es,

i I t~~l’ea5t’ ill  m’es-t ttit ulai’ t’XJ )t ’l’R’hices mm ’it Ii ago’ ti_u t1

l I m i t s  a k -nl’ni ng —Ilidou ced lltom (k ’i’ at ~ mn of um th’c( . References
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- - , , - - tUu n ’ iu i i , u i t i n i  ( , I t . W t h i t l t  : \V n ’s i u ’ i  u u i  l ’ u i i ~~n r s t t v
st l i i  uthi , 1 he seeoru o I s-tm mr ,,t ’s- t ion • a m l t ’t i o’utst’ in  , ‘ - - - 

- ‘  - -
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ti_i  i t t  VC b’V slist ’(’ ~it i t  th e Ii Wit ( m l  IVO ill u( ’Il I II  m es-i u t i l l  hal’ ~ I hi it’ k I b m , I ~ , - m ui c - s i t -ku  in ‘ss ( m m J ’ m u ii u~ , I m I .  VE t _ n u t ’ -

I i i  ~t u _ h u h ’- n m t  l I t  t o i l  t h u g  ‘ - t t i ’ -  t t  t u l i s  ~)i o t t t u  t d in mm t:~ 
M F I ) I (  I \ l  t’sI  u ( l i l t  I n  ‘m l  I 10 ( l o u t  S

t iit ’ Ia lt o, i at o t i ’v olt ’sp it e t i i t -  t o i t i t  l l t l i i l i ~~ h i i u r h i  It - vt’t -

‘ 

— -
4, I l l  l I m I t , 1. Io _ I n i m o t t n u ~m h m m s u m m l n u g i n i t I  St i i u t i u - - — m u  M u u t u m u u t

o m f  — i u s C e l ) t i l m i h i t \’ u t ’ h it’ l a t t e i  g1-otu~~. Fhio - t h u d  S k k u i m ms I ) n u m ’ t m u l ’ t u i  I m j - s u - u - i u i i ) u u i i  , N u n r t l m w u - s t u t’nm l i i i -

p tv—sil u Ih j tv~ t h u a t  o -Xp eru ’l lo -t ’  u n - I s  115 a iuuo oh eratoi i  ‘n u I ’ s i t V , J - m t m t i s t n m u i  l l t i i u - u k . 1947

of vt-st ibu lul l ’  lt ’sJ ions-cs-. st’eI mis t o i I me t I It- I ut- st cull’ — ~- ( ‘ 0 (1) 11 , I I .  I , ,  S . W’ - l I m o  i ml fu n t ’tt , P K - s - u I  It Ii , 1’ t ’ -

t ( ’hi t  t’xpla t In t  10) 1) omf (lie t t ire — Ic  hated r -~ h i n t ho ~ i~ 
0 ‘u mm t ’ l i , Ii. I’ ’ H m n t i i i n  u m n t  .1. 5’ h u t  l m u u  um- ~ - m u l I nt

- ‘ - l  -
_ 

- 0’ , Me t ’  s - h i i v l t i t ’  I- v a l u u t t t i m u l i  u _ f  s-m Im i C I m i ’ i m g ~ i i i  S m - t -
I I  b it- b ill Sit ’  K I it’ -s ‘ - i l — u  ‘~~ P~ 

11111 It 5 .
,-t im - k u iu ’su- u , t ( m t ’ I I N A I ,  o I l ’  I ’ I I A I I M M ’ m m l _ t n m l Y  ,- t N I m

yAlnee I m m u m t i o n  slckh iess (-an hue inoluc t ’ot In’ ptu ’t-I y l - :X I’ l -3I I3IEN TAI ‘I’Itl - ht , - % l l - I T I t S, l u m s -  i ; )m

m i s -u tah I m i c u i t e - , ’ I t  im u is r iot  st i l - }m l ’ising t h a t  a s-ig—

n i t i o ’ a n t l m ’  - ‘t - m u u t m - I ’  pt~b o t ’  u l t a u r e  of stusct ’~i t i iu1e in— ml , t ’n nl t iuls , SV t’ , I ) , 1 , Selm r n ’m ’n tno . m u t t  It 1. 11( 11 : S lut-
E liot-I t unf  , ‘m l u ’u u t m n m t  u n t i  S u- si , i u t i t m t r  Ilm sj m m uht sm S, A l t -

u h i m i t l u a l s  did tail l ike h hlmim ’I t s mm -th u flI t  ( ‘ b l u l i l i _ U S I S  \ ‘ A N m l- S i N  o m ’ r o m . I { I l l x t m - I A i I \ N( ; o  m l A m O i ’ u . ) i t

on rmu p ith ot t  mt loin . Mmmreo v c I’, t X t  b e l t  ieI~- s-us— 30m3, t 73

t O u t I i ilo ’ 111011 V 1 m m 111115 butt  I a gb-eat 0’ t’ fta p of heigI tI ~ 
7. u n  tm ’ t m hi s , t -

- W .. :u t in t  ii S . K u u  i i  i m o1 3 - l i _ n- I l l  t i u ’ i i s t

- I - - - O n - t i _ v u - m i t  l ast l l ) s i n - t ’ v  nuf  M u - i l - m i t  S i t k u i n ’ s s  a u i o t  Su n-
an t  t of o lat-kne ss- I un i t o t i u i  t hit- u- I t s —  shiso -t- ~ il ul tie t lu ll fr ntum I- - I  i rt i t  T n t  ( h i l l  1~ . A i-~ll( u s- i ‘ t <  ‘u-: Ml-: I n  i -

o’otznteu ’(ia! ’ts. ‘I ’lmm- l ’ c l h t t I m i t i s h l l 1 i  of ~i iu o t l m i a s  t m u  t ’ I N l ’_ , :mu ; - m m s  957 , u i m n i T u

~u s t u ’ I 1 m n ~u i t i i ~t t i t ’  th l s t t l l ’ t n n luo ’ ( ’s  —tug ~,rt -u- -its t lma a ( l m l u —  t~. I t - l i t ? ,  1. hb . S N y — u a i ~u u u u u s _ ‘l’u u n i m i u m g  S u - i i s ~m i n t i s  i t t t nt

t j m t i a h  1t _ .yo - h m t n l o t n r i t - t u l  c h l a h u t o ’ t t - t ’ i ’ — t u -—i ~u u u t v  ito- t ’— s n t -  I h I i u s uu t ’~
- tu l n m m t l t l u l i t  m u m h i m n i l u - I t  Su m’k ’u uu ’ s s  Su u su -m ~~m t i t m I 1 ( I _s ,

— Si  h 5 1 1 0 ) m  s-I \A I SN !)  F Ni  l l t t ) ’mM F ‘\ I S I
e l a t t ’ o I  m m - i t  hi  I l i t t l u m t u i  s - b O k i i t ’ , —— sli so-t ’~ n t u h m u I I t y .  —‘ h I i - : i m l t ’ l \ l - :  - 17 : t n 3 (  -3 m ; , l t m T m .

1 n t t — ~~i t i I v  i’t ’In t t ’ th  t h l t t t l h u i  t s  t l i m i t  i m - ~ ’i st O i _ ’ t ’ I m t  i l t i c  ii . h i u n i i m ’ v , K . I- h i n ’ t i s n u t ’ o ’ uu mn t i l  m n f  Sum s  i u t l l u i t i l h  1 m m

i n o h i m i o h t h a ls-  l ’ ( ’ f u ( u I - t ( ’ O I  t h i m m’ u u m o m l m  f I ’ m’o i t uu ’ i i h im’  mi n t ’ - S I n n i  1u 11 t’ t iu ’ h m u n ’ — t s ,t t t i i i i  t I ’  immi m , l’on t u i u l n ’ t t l  i’ n l l t

‘ ‘ 
‘ _ ‘ l ung  u n t i l l t u ’ hmb’ m m u l i i m - i i n u i _ I _ i t t , .  I , n m l l m t m n h m _ i t m

;tm ’nJ It is ult  h i a m ’ i n c r  ilt’oit (illm’ l lu i h tgo vers ,~ h i h iom tu ~~h m
- - - 

- 10. P u u r k m - t , I t , M.: .m l’s y u - t i n n t u i l ,vs i - I n u L ’ i m ’tn I I ’ m -s I fu n’ i l ,
u i h t u m l t u d  u u h h ’ e m t —  i n - st u h m l i h al’ t i ; i t n - t  l t l t t l t ~~ ’ a l t o !  Cl i i i  t t , nu i  S i n k i l u ss a un t  s - u i _ m i m i  i m l t ( t ~~, . 10  m i ’ i l \ ,S h , I ll’ ’

l t l m t u h t l m m’ i m h % t I ( ’ t ’ i i h I th i l t ’  ( ‘ h u n t s  — I t u l I l a l  t n t  t h t t m s t ’  0 - I l — m ; l - : N I - : i { , S l .  1 5 5  m ’ t t m m l n m t I \  - 5’u 5 ¶r  19T h .

‘m n i t b t t O h ’ ( ’ m i  t t t i l ’ u h t ~~ t u u ot i m m t i  sj ck t i m —— — t ht t ’i’e mm u i s b t m m  I I , I , - n m u - l i , I _ l . A h i .  t t u ’ u u m ’ t i , .1. ii S u i i i l m ’ y ,  u t tu t i  N (

- - _ ‘ — — h i i i — — t n ’ i i  Sm i , n ’ u -s— -t i u l i  I ’ I’, n I l , ’ i l n l l  - — i l l ’  S i n k l o ’s’- t t i
- _ u u 9 i m t i m ’ u t t m (  t h j t ! m ’ o ’ o - r u o o h t u ’ t  i i t t t t ( m u l l  i N t - m t i t  t i n l e  u l t l m h  , - - 

, , , - -

‘ 
i i  i~n -l’ u i _ u I l t l l t l m ’ n t , , t I ’ , i t ( ( S i ’ _ t, t  I- \ t I - ,i u t m l \ I - , , 13

Im m n I i - _ t u ’ ~m t ’ I i t  u l d m ’  ~r t - o t i i t s  I t i  I i t t -  l t h u t n n l i b l t  n t f  t u l t - u m h o t h  i n m n ; u m l un T u ; , t t mn; ’,t
u ’ m m t l ” t l h u u t ’ m t .  1 I t i m m ( ’ m t ’ I ,  I I I  u t — ’ — n - — - -— i l lg t I n ’  I I l t t t ’ I  h t m l k! I t - - u n - _ l u  . 1 .  i t  - ‘m i t  I u u u n ’ s u i u ~u n i m , n l t  - f S ’ l u m u -  l u u u ~i , ~ m~.

i t i t , r  m n t i o  b u I l t — I  t ’ t m t i — i m t t ’ r  t i l t -  V o t u t i m ’ :lLf n t n t ’ m m t u h ’  ( ‘ u u i i r j l m u u t ( t t , ~ 0 l n t , I i v i u t u i u t i i : t m u : n t j - u u i  il hI - n u n S i u  1,

- - - -
‘ - 

- h i m ’ ’— ’-  .s- i i~ , n ’ 1 ,  O tn i t i hi . I ‘19 - I t - h u t  1~~77 h l i u m l s t u - u m i
— i t l u j t’n ’ts a t m - h  t l u u l t  t i l t - I l ’  t l t ’ t t m k t t m g  haI t I ’ — u i l : i ’ m  I t m u t  t n - f , u s - , I I ~~iu u t ~ I ’ u l — ’ i n - - I l9 ’ - n - a i , i  n ’ , , u i ~~n u j t t n - , -

h u t ’  t u - h t l ’ t — — m ’ t i t u m t  i _ n ’  tuf ’  n u t  ht m l  u _ 9 u u u r t : n l u i t i n ’ lm’ t _ i ’ iuut i’ _ , l _ mnu uutu , u u . i t t f ’~

It ) 
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IN \t O ’FION SICKNESS SU SCEPTIBILIT Y

.1. ~tI i chm ~it’I Lent z. Pim.1).

I. Introduction. 0 mb’  s t u i i j o — o - t  l i e  I l i b ’ b t i i t g  t’ t- ~~h m n mhlsoc ’_ , Time I n n — m u ’ h u t u t -

~‘ m l m m l n -  l i l’m ’m iot i s-  iut v ei ’it i g a t ln l s ~~~~~~~~~ ham-c i ’o ’ 1x u i t t ’ -o I  h u m u s - i l  lou t  of it i s  I hut ’ ou - ,~’ Is  ( h i n t  t w m  5t ’h i t i r l l to ’  he -

t h a t  m ’o’st i l m i ll a l  s eu i s i t iv i t v .  u s h m m a h h b f c s t e o l  lm y s i u t t l l s m ’  s\ — t o ’ l i u s  ;tu’ aol i n t e n t  Imv m ost I l u t h I t l I  — t l t u m —

liVstaiftimi (’ t’ t’ b u i t ) V t ’ I i m e l t t s , Is t t f  ) i- l-m ’ I t ( - r  i u m n m r —  m u l t t t  Oi l i ,  ‘l ’htt ’  I l l — h .  om r \ I .  t’ n’ — l t t ) b i s t ’  5 51 0 - 1 m m  iS

u t i t t u o l e  l I t  l l i u m t  10)11 su ’ k h t o s s _ s m l t t ’ t h i t  l in k ’  lilt ! i _ i t t I i t i h ”  m - I l a l ’ ; i o ’ t t -b ’ j Zo ’o i  im ~’ l t V — t u l g h l u I o  t ’Vt’ b i t ( i i  ( ‘ I l I t t i t s ,  —n- t i  -

t h an i t u  n o m u i s t l s l e li t  i l i l t -  u r t t h i i i o h i i n l ~ , I I u m m m ’ t ’ m o - ~- . -. u u t l m m l u s  o i l ’ t t u h ’ t l i t i g .  t b ( ’ t l l u t g \ ’ t ’ u u l  I l h u i s i n u t i s . t h I Z Z l i l t ’ - —

t i le t ’ t — n h — n m  u n i t ’  lmO t ~hl l t ’ ln m i l ’ t s  m i t  11mm t i I t I t - l ’ t ’ t l n ’o’ s I l l  a n n i  ; t t a x i u i .  i ’h ie i—o’u ’ n m h i n l ,  m i t  \ 11 , l’t Sl ) t ) h l t’  Sm

biV s t u t ~~l m i I m ’  t ) i l t 1i i h t  lit ’t ’mm’~ t ’tt st usm c l i t I l m l t ’  a u n t  ito” — t e h l m  I —  t u m t u l t u l t ’ s t o m h  h m v  I hut ’  m I n s i — i t ’  o ’ o u l l i h t o u h l ’b i t s  o t t

st i soc 1t t  l I t h e  i l t m l I m I m I t u a l s .~m 111101 ut  h o - as-I m t h t O  o o i h t —  u m m o u t  I ,
u m ~t s io ’kit o’s s : —mi’ t ’ u i t  i I i _~_ h n a l l o b . b t t t l i s t ’ u t ,  t o u t - h

I m s - I  lIt!! t o ’ l m o b t ~ I I u o I I o a t e o l  I h m u u t  l u m m t i — _ m u — ’l - t ’ I m t  i lm l t— ~ 
i ’n n t t u u t  111g. ‘Fho f u o o t t i h ’  I l o u t  t h e t e t h i m i t l u ’ — m m ’h m c t l u t -h ’

l u u t n h  t u i m m l ’ m ’ i n t m ’ m t ’ - o -  I lVs t agl ib le - .  a V I h ’ m _ I t m u t i s o ’  mm ’ i I l  am - I  i m ’ u t t t —  I l it — \‘ I I  ~V’-tt’l ii Ii-
l t m m m — t  igal i mt t t s  o ’oh lo’e l ’I t i l i i r  t ’m i t u it  l ( u b i - I t l t h t I m cnI  s t - I t -  t u l u t  ius civ t t ’l ’ l i i t ’t t  I hu t ’  “ f ; uo m l l t l u t  ly e  hink :uge.” ~; uu -

— u l t  i ( t b l ’ — n u t ’  I l i b b i l t I L ’  h i t i m e  ) mm ’ O b i  t ’ m l m l i b l l v  i t m o - u t t u i ’ l t u —  I n i t - h ’ s I h mt - m m i y I l t u h t h l o - s ( h i nt  I hut -  m d i  i l o h l l a l  i v luom h i t - -

— i i i ~, ’~’ ~~o- m - t—u’ a l  0 - a I I m ’  I ’t’Iit)I ’ts- m I ~~~~~~~~~~~~~~~ t u t  lt ’ast u s-I l m t l i g  f t t o ’ i I I t t t I  i m — o’ lii ikn g- Is h m m u i h ’ c  s tu s n - t - t ) l  i l u i m

u m t t o l o n e  l i t  1t~I t mt l ~t : I  I h t o l i o a t o ’ol t h u t i t  s lu so ’t’ h t t l I l t - s t u m  u l m o u t  u n m b l  s u o - k t l o ’ ~ s I h i a t t  Is on i l t o h i m ’ i o l l i a l  51 11(1 hui~
t i a m t  longt’t’ 0111011 i t n t i s  t i f  t t i h ’ l t i I t t E  so ’bt s: t t  lo u ts ( m l -  - h u o ’ t u l t u t t  IV O liiuka ge . ~~l t Iuo i tg h u l I m o ’  1) 1 0

st m m ’ I m m - r  su I l s u m t  l u m b i  o’lb ~ ) ihiogi ; t t h i s t Iman oh i o !  b t o ) b i s l i s -  
‘ iso’ i t l O t  1110’ t i f  I i t i s  f ; t m t l l t ~it l V t ’  lunk ; m gt-  Is n u m i

u t - I t t  j i m l u — t , I lm i im t m’ et ’. o ut lu t u ’ 0 - X I i t — l i l u m t ’ l t t s  l i a m e  f l out  m i o- sm h ’ h i n ( ’ n I .  it - h u 1 9 5  i n m ’ o t l i ’ t’ 1 b t e t l r ( m l ) l b V sj o l n t b , !’It t i I

—,i u l u ’ .t a n l  i t u t e m l  t hie so ’ h’ m h m u m h ’ t ” _ 11) 1’ e x t t l u i h i h e .  i l l  ~~~ 
t l l t ’ n ’ h l l t t i l s h l u  tub’  — m i l l I m ’  m mt 1101 !, fo - btt l t u l  t l t h’ m ’ t ) lh s  — i s - - t e l t u

s t h l u l y  l ) mi i i i t , m 1  f o nu t u t h  t i m a t  s-t ’ii snt b I t  o - t u ~ i lb lo ) gh ’ ; u t i i s  h t i l t b i m i l m t 0 b i u m t t  ‘l’Iut ’ m h ’ l i X  ou f t I m e  (II’a i t i t - ]  I h m m - ~m i’ ~
mvt’l’t’ s i mz l t i tit -at tt lv less- steep fm ii ’  su l s o e l i t  i h u l t ’  s l i t -  15 t i m u u l l m I ’ i h u m : u rY m u s t  11111131 ’ l ’ c s h m n m r i s m ’ s  (V  1) uu h o

10 111 h t l l m m t s  t lu ;ttt fOul’ t l o t n s t t s o ’ c p t i l u l m -  i-I t uo h cn t  p i l o i t s. h i l t ’ m t l t t t e m l  li~ a s~ s t e u l l  s c h n u i I ’ u o t o ’  f I ’oImm t hi nt wh im - li

u u l t  I t o tug l u l I t  lu t t ( ’ i .  t ltOl ’t’ o x t m l i — i m ’ o  s t I l t !  j o- s lit ’ l t t t ’ i t t u t t n ’ - h u i O h h m i i t  
- 

s10 ktm e s s  ( \ ‘  I I ) .  ‘ l ’ h m m u — . I b I m i l -

m o m f l m I l u m l e t t  I 11111 s m ’ l i ’ - u t t  loi n t’ th ~ i l l i m ) g I ’u1huus  Svt-I’( ’ 11 ( ml 
v u m i i u u t h s  t h I h l t ’ u ’ I I u g  l I t  l i mo - ut ’  s i m s m ’ m ’ h m t  i l t i l i t v  I n n  t i t ot  I m m b m

I !i’l i i  ( it ’ l l  I t liv nIb tlt me lt I foi’ u-t O s-ro ’I it ii m lt ’ a t in  I — 
u— it ’k It o — -  mm ( i l l  In h l imi t  lico’( ’su-:t i i i  Y lue x l  to- n ‘ ( 0 -n i  I n

s - lb — m t -p t  ii) lt ’ i t i t l i m ’ i u l l l ; u l s . ‘I’him I nlet’ f l i t ml i i t t , r  mm - m s m h i t t t - i  Ut I l i eu  h i l ’ i h m m u l b Y  i’ t s t  i l n i t l u i t ’  l’o’ s l i t uhiso ’s

s l h h m h ) O h ’ I e n l  i n n ’ ( l t i t l ~ ;inm l &Atew’ u b l t ,  m m h m o  u ’t ’~ ioiu ’t ’ot  & ‘n th ule  mf t hut ’  t O b i h h l t t i l ig  l’ m ’h im i l ’ ts  omf  h i v — t a g h i t l u ’ -

I h m u u t l u u u - s l m m , l - l s  t’o t r  I hi t-  1 i (— b ’ o’o- 1tt  I t u b u  mu l ’  h ’ u m t l i t  ~~ 
m h I tI ’e l o l t t o— s h o t  mm 0-0- lu  s t i ~~t ’ t l m t  i lml t ’ u- 111101 b t o m u b s h l — m m l n

mi t— I ’ m ’ i toh  m o iu u ’ e l u u t m ’ o l  ms’uiht  h u l O i t  lou t  sL’k t mo-ss  s m u s -  t l i m b ’s l u i t i V  h i a m - o— hut s -u t  l i m o -  l t ’ - t i h l t  oil ’ st— mt ’ i ’a l  t ’x~s-t ’t

m’e~mt lu ll l t~~. i t t t ’ h i t  t u b  d o - t b t ’ l o — i i t t ’s i t - h a t  t ’ot h u m  ui l o s t  h - j o - h  t ’u i  I ’ i t l lu ’t

_
~ lt h u m i t u g l u  it i ’- l m ) g l C u t l h m ’  ;l~ u~im ’ l h b i i 1 g  t t i  s h nm ’ u l b h l i t c  n mf  s I l I m l o l t  s t l t i q n h t ’ — . u l t l t m i t — t 1 l u t l t t -  t u m b l I  I- I ll o tf  s l u l m j m — m - —

t l b a t  l t l t ) I  b m u l t  s h m k h i t ’ ss - — i l s m ’ t ’ I t t  l imIt ’ j b l m h i i I t i m I t i l — , 1 1 m m ’  , t lo- i  t t l m u--s, I t t ’  f i t n ’ t m u t ’ -  u i — somo ’ t u t t t ’ th  mm h i m 
~~~~~~~~~~~~~~~

h i u t m o ’  b t m m u b ’ t — t I m — i t  l i t -  m t s I  11) 111111- ‘— v— -t m - Ill ’- , t i m e  n ’ m t l t  
h t l i u t t h ’ t l t o b ’ V  o—X~mm -h’hoito-o- h t m l  l u t t i n i t  t i n t  l ou t  l t I ’ n n u ’o ’ s-_m -_ ,

t i m - I  l I l t !  b t ’ l t n n t l  s m I m i  1101 1m1’ tuVl t !m l u t t t ’ t t l h i V t i m a l  s u u l u -  Itu I h i t s  st u t u l m .  s l u ~~l ’ l ’ I n t  l i m b ’ au nt h l t t b m s i u ~ n ’m - I m t  i l t l t

lm ot t 101’ t h t i s -  I t I n s I t  m u m i t ,  I t  s h u m i u l n i  hu t-  1 n n u l l b t O t t o I l  ‘ - i i l u ) u - n ’ I s  S i n - I - u - u ’ Im t ) s m i i  f l ’ n u i l l  II b n l n n u l t I t n t b ’ ~ - t t u u I m

I lo ut s m ’ I l ’ - I t  i m ’ i t v  u i i t l ~~i’t ’it o ’o’s all 1101 t m m ’ m ’n ’- ’-u t I ’m t o  ) _ f m ’ t t t ’ l ’ u l l  I i ( m t m t h l i l t  lou ( —I u l n l c h u t — )  -‘ mu I m i t  t h uo s m uim j — m’I

t’ x i ul a iut u hi tbt ’i’m ’ l I t  itil s t u s m m h i t  i i u l h l l m  I n n  b m m m m t  i n m l l  — t m -h -i — su b t u u l u l o s mi t-i’ m ’ u t n i t  l t l t h ’ —o’ u I  lt ,m’ 1 —m ’ l f — e x o ’li u -- - i n i i t

I t u — ’ - , l ’ t n r  I t i ’ - ( : t t i t ’t’ . ( ; l ’u I \ ’ I ) l t - I ’ s ttt ti t iel’ m i t  n i l  h i m  h m t ’ nmn ’m~~5 ( — I b m - l u I i —  I t i m g l i t  t ’ \ t ’ - t  I b m  I t l u j i u n t  —m i t i u h i n i t u t o

— I l ’ t I t ’t  I I I t l  u ’ l t t u u o ’ h l l s  t t f  111 0 11 b I t  sIt ’k i t o ~ — ,  m i t u t ’ s  t o u t  l itt l u li h il t b i t t  ) u l t i t i  mm- I-i’ m- I t u m t  m ’ u b u l l i t t h ’ i s u t i l s  i t l b t n h l -

0 l i u ’ t ’ m ’ - — u t t l h %  sil), f !_fm ”-t 111111 s m i - e t I u t  u nIt ’ l i t t u l  h m t t b t ’ - l i ’ — i I m h i u u u l ’ -  w h i m n  w I l t  I u l h n u t u ’ a t t t h ’ v  I i : t h i _ o ’  m m m l  i u  I l I u m — n ’

n ’ m l u l  u nI t  l t l n l i m m n l t l h l l —  mm - I l l  t l i I i ’ m -r l i t  I i t t i t ’ h i m — I  t t ! m l t i t  m il umu ivm ’le l u t i u m n t u m l u m t ’ v  t - X h n e h i o b h n o - o l _
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Sibtt’e it is mvcl I k iio m m - uu ( -h in t  b i V st  ugi it It ’ I t ’ s i m m m t  iso’ s t ’xI I t ’ l l  I t’ SI m m  t o ’ s Wt’Il’ <‘ tnt t  s- b it ’ h ’ u ’ m I ft ti ut ~~hi is-i ou it
‘ i l l  l ot’ t ’nhoa iu’t’ tE I t _v iubo’l’easi b ig t i l t ’  sIblm j t ’( ’ l ’s- alt ’ I t —  t i t t ’  t ’ X 1 u t ’ h ’ I h l i O h t t a b  g h m m t I ~~us . ‘I’ m m - t - r u t v — t  mi - m m  I t 0 1 01,’hl l

m l O ~ss It -vt- I anti, o ’ oh u m’ t- l’st’I y . t a ut I to’ great lv m u —  t mf  I hit ’  t o l n h  Itt u I ilibitt l i m i t  I m ’ stt ’ mI ( N ~ I~ t ) i i i o l I —

l i t l s - i l t ’ O I  liv u !et b t ’t i s ib tg  h i s -  aht -l ’t ltess b t ,m o _ l . t ) h i t ’  cal - oh t h t n t  I lmt ’~’ ! m a m t  I l k - m t - i ’  I m eo ’ii  h l I t u l  I t t I l  s i t ’h  m u l l

m u l ’ h ut ’ specitlo’ gtm ~u I s- t m f  t u e  p i t -s t - l it  st o u t ~ ’ sm ut s arty t m f  t i t t  ~ l i t i o ’ u m m -  I I t o i i l t l t t I  l i t  l i m o -  M~’’Q u m b l

t u o i e t t ’r ’ I l tbn t ’  hm o umm’ a l t -  l ’t h mo ’ s s  I t —v t-I s , t u s -  m i t - h i n t - m t  l iv ‘‘li n u i l s - t u s - o’t ’h it l i lt ’’ s i l l u j o - u ’l m i u ’ l o ’  t i i’u ~mi iu l I ’ t m t i i  l i i i ’ -

l l l e l l t u t b  u u u ’ i t i m t u u t t i m th in1  J’OV(’l’it’ i l l s - I  I ’ t b u t l t t t i s .  3110 (1 gu- m n I l~ i , ‘‘~~lbst ’elt t  l in k ’ ’’ ~i mI j t ’ t ’ l  s mi t - I t ’  o i t ’a m i’ i u  f l o m h u m

t l i t o  o’ X i i t ’ t - s s I m m b t  oil  l i m s t u r g i m i t i s  in b u iol  bout sickne ss— l imo ’  ou t l t ( ’ l ’  n I t  i’o ’u i t t ’ m u i , t’i m u t u t  t m l l l u m l m g  l i m o ’  9 Itt’I’ —

s tms - tx n l i t i t mlc an t i  n ou t su i s - t ’ t ’p t i im le  i i t t t b m ’ b m t t i a l s ;  a i m —  m o l t I  l u am ’ i l t g t i l t ’  i t i g hi o ’s I o 1tie s t l m t l t h t a i l ’ t ’  st t t l ’e s l i t

m t i l & ’ l ’  goma l W ut s- h u m  0 h I b ’ t ’ t l l I l V  055055 lli o it I (ilt S0 ’b lstl - l i m o -  t o t t u t h  i m u t i t m I t t t ~~t 11 t t ’ — t c oi ,

lio ns, ( )f sco’ t ih ldh t rv  i ttt o ’t’c s-t was 1~t’ utst , io ’s ~~l l i m ) t ’ o t s  i’o - 1n t t l ’ t  l ug  u i iulst t tl’\’ mif  l i l b m t ’ I ’ — o ’ utu’  1i lO m It —

u o, 1iol t~~m that b n o l l m ’ b t h u i a l s  im as - l io g  lom ui g  st u ll’ uol t l t t t — l —  I t -h is . o k -t m fhuo ’s s .  t m m - I u l m m l m m o m l m m t  m u st t t l I l u I I l n ’ O — , ( ml’  bo at!

t’tl’t’t’t S u t  i’ ) mii iu ’uu t ~~muis - ( l _ o- .. b u g  0111131 i mmi t s -  t n t ’ i l l  j I u b i m ’ s  I i t tu t i m - s - i u h t t - t l  i l l  ~t i o m l m i t m g o - n h  i i t t l ’ t m t i s u ’ t m t l h s —

ah t l i ho rcu l t  Ib t ou t io n u- f a st a t nmn a l ’ y  sl~~ ’ab m m l m s o ’- l l t ’ ss mm t l’t ’ e h l l t l l b t h t t m ’(l f b ’ u m l i l  l i m o -  sl t i o l i ’ , tt i i  s t i l t —
t ( l l e l I t  I I )  s-u ’m v uh ig  It m i -hi l t -  i t  mm - its t m i i t m i l m g )  h a m 1  jt ’o ’ts- i_ lo l l ’  1 1 1 1 0 1  m o l l u n l o ’ m ’ l - s  m m - I t o  Ii !l’m -t - m i  1 m m  1 o ’ I i m h b i l I

h i gh s-t’omt& ’s on a I t i o l t b t u h b  — i o L i t o ’ s s -  m u tt-SI l u m b t h b t t b l o ’  f l t t ’  u t l  u l h ’ l i t ! S  t’omt’ at least I s  Ii p litmu t om limo’ to ’sl

M~~Q) 111101 . co m u u m — u’s - e l  , hosm SA 1’ 5 0 0 0 0 ’ s mi t - h o  11m g l m t ’ h ’ iomml i t  h i —  m l j o t  l i on t  l l i o ’ l O l t l t  h i l l  i i  t O t l l t  l o l l
utss-ox’iatt’ol m ’m’i t -ii b u y  MSQ 5( 0 ) 1 0 ’ s - ,  A b t I m t u u g h l  it u u m t - n h i m nI i t m ~u s I ms ( ’ m l lm v s n i h m m t -  t n t  I lit ’ f e l i t h l l t  s l l l u j o t ’t

is telnptbng tt u o ’mtit (iltOi t ’ Ih ia t  l I m it lout i - m t - k l io ’ ss 1” ( ’hi ih l i ( ’  s t u l t j o -o ’ t s ii t ’h ’t ’ t o - s t o o l  itt I mm ’ t ’o lt ih ui~’s t i h i n h
st u so ’eptil i ie s- ima v o ’ h oi um gt ’ i ’  s_ ut E m t t m i a t  m I l l s  1101 01 1 o i m m  ~I I o u t ’ t I l t — i l -  l im o - l i st i t u a i  m ’vm -le t u m  u o m n ~~m t l t t ms s l Iu io -  o m u i l —
l l m u h i s t l s m _ ’ej it  i l n l t ’ s- . t h i s  o ’o~ m o ’lt u si otu l I m I t  hmo m u u u j l l s l  1 f t m i m i u o l l t t g  t-il ’o - t t s -  nil ’ l i i t ’ I l s t  I ’ t l t m i  1 1 1 1 ( 1  it h t ’ t t l t ’ h i s t  l i la1

t im ,’ot l s - ’ O - to iu - -o’ l-~ea s o t rm ’ -- s t u h t j t s - t s mm -ole s m ’ I m o ’ lo ’ n i  t i l l  s % ’ u u t t n l O i h i i - _ .

(lit- hu;l s l- of eXt mont e S_\, K s o o u u ’ o s  h o too l  110) 1 - u m u m  l imo ’  
-

l u uo s l s  ( if  MSQ — m - n m l ’ o’s, Si t t oc  t i lt’ h i t ’ o- - _ t ’ m l t  ‘—I u u o h V  B, l,’t t l i n f ; n o u  ‘J , -;i,f ’t . All  l’o) t h m t t n l V —I u m t i i l i  mm - t o ’

m V tos  i i a I t i t ’ u u h h l t l V  o ’ t t h t t t ’ I l i t ’ ot mm - it ii o lo - i l t I t - tu t i~~-~ I l l -  t b - h i o ’ l t n h  m i t t  t i l l  t ’ t m n bnm s t ’ u l  St I h i o ’ -\ \ t l ’ h i o ’ h  b~~

m i i m - i t l i i m t ! s -  i i i  tim e o-Xl h t ’ t u m c s  o u t  i u oo i t  10) 11 SII ’I iht t ’’ t s ~t l -  lo I u h t  10) 11 n l m ’ m io ’ o i u m m ’ tuh t ’ nh  i l l  3 li ght b I l ~~o u I  o s m I u m ,

m-epl il n illh s’. it W a t t  m u t t I h i s -  m asts- ( MSQ s I m I l e ’  E~i u ’i m s i l l m j t - t ’I su I t  h L l t t l i _ 0  I lit ’ t ’t ’h t t t ’ r  t n t ’  1 o ) I t l t  m m m l i

t i t t t t  su i l u j i ’ o ’t n r l ’ t t lm 1i s  i i’O ’bt ’ st ’ht ’t’tt ’tt  n u t o t  -
~- _~~ i-: o l l l u ’ u u -  i i i  1 — m t m I I i  S i l l i l l t t i ( 0 s - I  ost o -k t m l t  I j t t o s - i  ut l t l t  t u o m  hea t h

t t I t U s  t ’ ( t l i u l t tm l ’ t ’ t l .  i t’st l ’t i i u l t — , ( ) u tt ’ ro -s t I ’ tml l t t  I io ’ I oh  ( l i t -  s t m I l J e o ’t s it t t t m i
i t t  hi h i t m h l t l t t i ,  l’t ’l l t t  i m ’ o- Iv  im ~ u t - ig l ml I n t i s i t  i um lu, ~n lt u o m I i g
I lie i l u t o h ’ l i I  s e l u t b t ’ l l ’ o ’ t I l t l t  m I l l i u l I s  t l l u h i l n m x i I l m i i t t ’ I m ’ l I t

II. Method. - - , - -
l i mo I m l a b i t ’  m i t  I m m l t l h l u m h t ,  I li t— o t l i t t ’ i ’  iu t t t o i  t t ’ s— I h’ u l t b u l

u t .  u~’~iFt j t~~ts- . hu’ou’ t y_ ei ghi t  em l l e g e  sI m u o l t ’ t i t s  mm~u s t l m ’ s i g t i t — m l  s u m  I Ime s i u l m j t ’ m ’ t  l t un ik o ’ t i  o i m m m m t m

u’uut tg ul tg  I ll  u ogm - f I t t h l i  1~ 1 m m  ~!) VI’ st-i-i t - t i  ut ~ s - l I l t -  ( 1. u 7 i’ntl i 11 1th 1( 1 b u s  h o - l i  I :  i l _ 7 s- t ’ u m n h .  t l t n ’ t m ! ’ ’m

j m ’ m t s ,  ( )hi l v tm l t t ’  s l i l m ,j t’m t mm - los m i b o t U b  1111111 ~0 I , t u i m o h  ~i h t t o - i t i t r  I i  
~~ 

II ’  o u t ’  m I t  mt - t m l  s t ’ h t I l m l l ’ t ’ i I l ; i h  u ’ u t l l u m  h

t l m o  I I u ( h t b t  u t g t -  of I hit ’  g t t u l l } u  mm’ u Is ’2~~.( )  VI’. ‘limo’ :o l m b m h oXmhit u ihel v i t i  l i m o -  l i la l i t -  m m !  m’ u m l t u t  n u l l ,  i t t  t t o h n i m -

s l I I m j t — t ’ I s  sm’t ’be s O ’ l i t u l ’ l m t t O i  ii t toi 10)111’ gt’n mui ~ t _  ( N  I~ t i o h I .  I I t t ’  — I t h n j m o t  h l o h m i  a i i i l m ’l’ n m — m m l t t ’ I i  h t m l ’  s u i r t i u t h-
— i u l m j eu ’ l s  ~ut ’t’ g i m i u m p ) m u l l  l imo ’  h u l l s ) -  t m f  sl’x ’, l h t ol s i t s -  ill!! I ht s t u t t i  t n t  t t l h - t t l h i g .  l 3 m ’ It  ia ’~~~’ im - t-d 91 1 111111 .

t ’ c p t t i t i b u t v  I n )  I l m u n t  m u l l  sio ktoo-ss ( sti ,m ’m ’~it u nio n I i l o l l ,  a I m 1 I l I t ’ u t — — i l  l t t h l  t n t  t 11 - 1111mg s t ’h t s t t l  I n u l l s .

s- t is -o’ ( ’I lI link’ m v o n t u m e i i _ l i t m l u s l i s-m ’ t l i t  l i m i t -  I m m n ’I l .  t I m m I l 5 i t ~ I’ utm l m s t u l u j t ’ t - l  i_m u m —  I t — l u - m I  u i m l l t l t t !  I i  — I b m i r i t ’  — n ’ —

t o l u t Ilulo . mi’m IIl m ’ll ) .  ~“ l l sm’0 ’ } u t l l i I I i t V  i t t  t t m m m t i m m i m  s i n k -  s i n u t u  t I t ~m l  n ’ m ; I i — m s t t ’ l l  n u t ’ l~ t ’u u t u t t i m u t m  I t - t i ! —  mm ii ii  i tu-
u t o—s -s- mi- a s- o i t ’ I o ’ i ’ t m u i t m o - o h  l iv s t -mu l l - -- ou l t  u~ i I l 0 m g h - a ~ n I l i m - u i  t o - I t  I l l i l  i t — I  I l I t t l i h l l - ’ o m f  ! t m t i t l  011111 . , \ h i t l - i u t l - -
I h l t i t l t t i t  slo’k uuo -ss h i I s - t u t i ’ ~ t l t m o-st b m n l m h m l m i b o -  u m i t u m m h m -  mv o ’ l m ’  o ’ t m l l n h t l m t m ’ n I  i t i  l o m l u t h  u l u t t ’ L t t u ’ — — u t h m m i  t i m i _  t t h  v o l 1

l i -t o - l e d  I t t  a hu l l - go — I -  gl’t u l I~ m t n t ’ s t t l o l t ’ i i t s .  1- 111 111 m u l l  l i t  um m l m t t ’ k m m i — o -  n l t i m ’ u I b t u b t ,  b - :u mm - l i  u m m i u l
( ) t u t ’  h l t ( i t l t u ll  s t t ’ L t l o ’ —s t 1 u u o ’ s - I l t m b l l t h i l h ’ m ’  mi lls II  h l i t t n h l —  h t i i l l t i l t ’ l m ’ t l  1 1 1 1 1 1 m i l l —  t I m  1~ t n - u n ’  n u l l  l u o l t  I t  . u ~~,’-

tim-m i m- e i s i t m t m m m l ’ out ’ i i son l  m i  b~ l h l . o , h m 1 111 t h  Si l l s  ( 0 1 , 111_ I mail s i  l t m h i o u m m t ’ o I  l i i  m o i s t l  l u n t m  i t  u t u m m i i — i  u l t m l

— u ’ o ml’ n u l  tut u (Itt ’ It ;i sbu-u ot t ’  m m ’ - _ b n I m l l - _ t ’ -_ I n —  I j u l u — s i t n n l i ’ -  u m m t t -  u n ’ b n n m ’ t t ’ m t n t ’ II I s ( l _ m ’~ t u b  — b  I ) i l l t u i u _ u  01m m t n t

u t ’ i i l l i i !! I i t t ’  i l t m i l r i h l l l l u h ’ — t t ’ I l m i o l i i i_ I n n  m i t ’ m t l n u i m  I h 0’ i ’ m -  l u - I t t  i t m t t  I h i t u i , t i l t ’  _— i m h I u ’ ’t n ’’- t  m m t t u m l m ’n i  I i i —
m i m n u t  u n i t  —- t i t ’ h Ob l t ’ s - s -  I I I  1 i _ u i t i m ’ t  y n u t  ‘ - i t  i i i  i n  I i —  ( t I_I , 1 1 1 1 1 1 1  u h u !  u o ’ l m m n ’ i l  m t i  Il 11111 l I h i u l ’ 511 1 11 h um t I ’ ’  1 1 : 1 1  n i t ’

m m ’ i m i i t ’  l ’ i n t i b t g  b I t  t t t l t o l u i t m h l l o 5 . t t ’ m i t i s , t u l  I’ t t i l t l’ ‘-u ’ t ’ l I I O ’ u i  i n \  i _ t I l t Uu ’l~u i _  u t t u m h  m i  I .1 - n u t - l i  u t t l - i

I n n t ’ - I n ’ I ’ - ) .  ‘ i ’ I t o ’  ~miSQ S i l t s  u t m l m n i l m l s t m l’ t ’ m l I n n  ut l u m t - g o  . I t t I I t ~ hu ’ t — , ’ ’  t u m u l t  t i _ n i t  h t i m u l i l ’ n ’ I u ’ n I I im : m I  m n u u — i t n ’ I

t _ fl’ t n I m I l  m u f ’  — t i u m h t t i t s - .  t l h i u l  t n m m b v  I u i m b l m i t l t i u u  I t m m - i u m m  l i u t ~ l t n t ’ u t , i m - u - n ’ l n - m t i m m l t i  i t  t ~ u t l t m i  t n ’ — i i h t m ’ mI  ii t h i n

L. 
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t ’ omo ’ b i t t i l ’s- I nt’o ’o i h l t i l t g  s t u m l  i m m l t u t l \ .  1) 111-11mg ( I t t ’  l i t ’ - S m ’ h m s i O I  it u h t s  Of t t l I ’ l l u l o g  mi o ’b ’ o’ b imt ’ l t s l I l ’ t ’oI s m i t h  I’ m’ -

o ’o’Io ’b’t ot i m u n  I u ’ im u b s . l i i i ’ s - lb lu j co’ t , h om’ m ’ o I’ o t l l l g  I t t i l u s t  b - mi t ’ — s l u t -n - I  10 m l u u u t l  loin u t u m m t  I hu e  h t I l l I l l m t ’ l ’  of b’o’ 1u Oi ’tt ’ml
I t t m h i s ~ t ’ i I I I t ’l ’  l m o-I fo ml ’ t l t o ’ n l  h o l t m e l i t u t b  I t i ’ i t  Ii bt it ’t I t ’  i~ 1~~ 1~

- 1_I l )  I t I m l u s -. I )tIh ’utt it t ui m it i ’- limo’ ti ui t t’ li t  st 0) 110 15

l t ’ h l l  O i l  asu-’O I h lt t ol 11 I’t ’m’ O ’l’b t ’ s t u t t o’ , I h i  I l I t l i s -  1 fu ’ o h hl  l i m o -  l l m i t l a l l t m h m  u m f  l u l l _ i ’ s - l o u t 1  I t i l ’ b t i I t g  I m u  h it’
I hmi’onug im S , t l m o’ u’o u t u t t t i m v  tI luumlu l ul t U t l u  mm 3s a im i m bi o ’o h s-iglmltl I’o’~mu’t’so’It(uitg limo’ t’hm ol tuf - t l l i m j m - o - t  j i m ’  t m i u ’ u i -
t o)  h i m  Iumt m ’i ’ uul sm ’ l u I b m ’ l I ’ m ’ l i b l l t ’ m ’ u m i t u u l s  ( h I l t -  I l l - st fm u t u u -  uu ~g. ‘i ’ilt ’ i l t l h m u I t t ’ l ’  of 1 _ l I )  1 1 1 1 1 1 —  m m a s  t l u o total

I h ’ i t t IS Well ’ t i sc ot  1 m m  f a h b i j l j t m l ’ i Z o ’  t In- — u I u ~o ’ m ’t m m i i I m l u t u l m u i m o ’ l ’  m m f  s l i l m j m ’ t ’ t l i ’ t ’ s i g i u h u b s  111111115 t im- mm ( s l uo l ’ I

t t l m l na i ’h t t  115 a l lO t  h lmt to ’O’tllll’ t’ S t i i o ’ — m ’  I i’l t l s  i _ i o ’ I ’ m ’ l u m m l a i m m t  t h o i m  sm g l t m t b s )
sm ’ u n I ’ o ’ u h )  jut Im iabs 1 _I  t i t l ’ ( m l m m ~ l m 1u ,~, l imo ’  h ’ l m l t t t o t ’ i -  . - - - , -

- - - I’., ,“n ,,uui ’ nif ,b ~ tn  t n f f n  n t . lim e — I l l u m l h l u i s  im u m— a
s-I b l t l l t b h l t  m m m l i  si- is t t l t l i b  ut ’ol It i limo’ m t-I - I ut- tul s m ’ u l l  I - - - - -

- h m l ; t t ’ k .  I lt i’eo ’ — I iu i ’t uii’ . h t h ’ l h h t t h i c t  I t  s b t il’ u ml uhmt i to m —o’ u h (Ill
t i  10’ 111101 0 11 1111 Is, - - , - -  - - -

a mm - Im ~t o’ t t ’ ’,~l ) , .k_1_ t i l l  I l l  m t m a h m m o ’ I t i .  l imo’  m l u s m ’ was
(‘. / n n n  ~~~~~~~~~ l-:Io-m ’t l’ m i t i t ’ s -  si’e le  t ui h t t ’ m I  t o m  I i m o ’ h u mus - I t  j m m l t o ’ o l  m l  um 0 1 j — I u m I l u ’o’ m m f  I _ m u.? I m I  ft ’ t u l u m  1 Ito-  st t t t o ’ n i

o t i l l O l’ m ’ h t l t t i t l l - i  t i t  eti o ’li  o’ ,st ’ t o m  i’t’o ’ m t i’m l  i m o u b ’ I z o u I I I h m l  s l l h m j O ’ O ’ t  1 1 1 m m !  WIlt- t u l t o ’ l ’ i t t o t h  it  1 s~mt ’t ’ol t m f  1111) I’ 111111 ,

k _ i t ’  h l l t mi_’ O — l t l t ’ l l t u’- . \‘t - I’ t  i o ’a h u _it  I I I0 ) i ’ t l I m n ’ h t l s  mi’ t ’Io ’  l ’:utt -ii s u l l l j t - o - t  m i um — lu st u’ t ut to’tI 1 m m  I l u n l b l t h t i l m  i - m s t u o b
l O’t t ml ’ot(’m l t h ’ m u b l i  Ii l~a 11’ u m t  t ’It ’t ’I l’o m o t t s I t t m s it  l u t h t t t I  t i x mt l  it ui l t I l l  tlit ’ t’t’li tt ’i’ of l i m o ’  - h n i h ’ t l l  o h m ’ u t t t t h  t t m
t u h m u m ’ t ’  t l i t’  l e f t  e clt h - omv u m i t o i  l mo ’bo i mi  l imo’ t o -  t m t m  I h l o ’  o ’ — t l i u t a t o ’  h ue h to ’ t ~ l —1o ’ h mt’o ’  I i t t i t  of the  SAl-: fotl btu w—
t h i t l l h t l  s t t u f a o ’ o ’ . .ut g t l m t u n m t o ’l t ’t t l’ns lO ’  mi lls h t i i l t ’ t ’ m l  i i l u ~ i’hilt o t o h t t i / . t ’t I  l l t t l l l O ’ t j o ) l t  b)t ’i’10515 of I n , t~l ) . 1 l 1 .
110 111 ’ I mo- t ’ t ’ i t t c i ’  oil ’  I l m o l n m l ’ ( ’ I l t ’ t t n l ,  i’hmo’ t ’t t b ’ l i t ’ m t l e t  i l t I o l  att

’’

l i i o  s-. ‘F hm o’l’t ’ mi’o ’i ’t I imi ’ o ’t ’  ltl’ht(’Iit’(’ I i ’it ob - -. t ’Ib t ’ i t
l m o m t t b i l  i t i b s -  mi’t—t .o- u o l m u i m l l l i t ’ m t  a u t h  t ’ eo ’ou l o t t - o t  I n ~ tot i i a i ’ i t t u _ r  a l l  l t i t h l I O ’ l  l o n h i  j n o ’ b’IOIo ! oil ’ ~!() u” TIu t ’  lest
O t l u m m - u ’  I v h t t ’  T ~I o ’ m t I-t uo ’Il t - o ’~u l m n I o g l - a } t h m  m l s i l u g  ~ 

:, - -‘ t i ’ i t t h ’ — O ’ m u I l ’ - l S l tOI ou t  I I t l ’ o’o’ i’o’hieI ll lou is- otf eu ttit i l l —
I i h i t ( ’  Otml t ’t t i l i l  - m l m l o ’ I i o m n  i mt i ’ l m t t i  l I mo ’  om t ’ oit ’i’ m i f p1’t’so ’It Iurl  i o m i t  mi t t —

L i n ’  h m t t ) i O ’ t t u i ’ I i I s  m%’ t’ t’ 0’ t ’ h i b l l l i ’ h l t t ’ n I  115’ l m i t ’ t i h l s -  m i t  I ’ u t l I m l t m I l u l Z t ’(I f o u l ’  t ’ t l ( ’hI  — i m h l j o ’ m t .
l u _ l i l t —  I m m o u t l l i t o ’ m (  t i l l  l i m o ’  f l - m u l t i  o i l  l imo ’  m ’ott ’k b u l t 11111

- l i l u i t ’n o t i i l g  tt m i u ’ - m u u m l  ang lo- of I ,’) ( O.l~~ l’l t th ’),  III.  Results.
b~m m t Im i m u u l I z m m l t t l t b  a l lo t  m’t’l ’ Ilo ht l  (‘Vt’ t ’ l l l l i n t ’ l t b ul ls  5i_ O ’ l’ O’

t tk o ’t t  I i o ’ u ’ i u m m i i t ’ t ~ll _i ’ n h l t l ’ i h m g  l i m o ’  I t ’ s - I  i t u g  s o ’ m l i i e h i l ’ o ’ . ~~~~ -‘ ymm t lt / nm tI~o.

b ) . ’ n n h / ’ ; / u n / ,  I t t t l I z n m t t t t t l  t l v s l t m g l m m l u —  Sm u ts -  sI ’l I l ’ l’ u i  1. S l l lm j o - o ’ t Im’ t ’  I m l I ’ l l bu i g  t ’ t t h iOh lh iOh t .  l u t l u l o ’  I p~-
m i _ i h l o  h’t ’ sbu eu ’ t t o )  l o l u m b  u l t i h I l l  10 t h , t t l m l l i h u n ’ I ’  o t t ’  1 1 5 —  sm’ ti ( s  t I m e  1 1 1 0 8 1 1  t l ) ’ s t u l ~_I’l i l u i s  t t l t ’ 8 s i I I ’ t ’ s olmt ,’mlimo’mI

t t t ~, r tumio’  I~~- a t  811 th ~h n m m m — I i l l u u~ o ’ O t l s h m b u l o ’ t t l l O b i I ( m i t ’ — t’i’o i u m m  ‘— I I l t u l I b u t I I m u u m  m m t  l imo ’  I m m m i ’ i z m m i t t u o i  t t i to l  i_ - o h -i i o ’aI

t,rl ’m ’ t- s m l f  0 ’ \ m ’  h m m u l s o ’ m m m o - h t t  ) - ‘l bt o n l t t t ’ ;t t  m i ll  t n t ’ s m ’ I l i i o i l u ’ u i l t t h  o ’u u l m a t s t i l i l - i n g  I Imotse I t ’ m l l ! s  i t t  w l t i o ’ Im
t l ) ” - I l it! t l u i I S  iV u l -  h im ’ 1 1 1 1 m m  l i t  ‘ - e n m m t i n l ’ -  f h ’ o l u t  1 1 m m -  s I l l u j m ’ u ’Is  s t u _ r m t u m l e t i  l i m o ’ i i ’  I t i m b u t t t L !  - e l i s u t t  u m n t i s . I k i — t ’ u l

s t u m i ’ t  n u t ’ tIm e ‘-I i l m u l m h i m —  I n n  I I to ’  h u m — I  h m v s t t m g m l l i u ’ I m o ’u t l  omi t  t l m t ’  t),i ) .u bo m o b  n u t ’  s i g b i i t i m I I l I o ’ t ’ . -_t ’~u t o t ’ t I o’ t t t u o l _i sm ’s

‘l’l m o ’ o m l u o m i l n e l n - h ’ i t i  — t u m t r I l I l n ’ l n o ’ aI ’, ii ’ t i— ’ t i l t -  ttmt t l o t t  i_ ’ t l t ’ I t t I t t ’e  h m ’ i O ’ t t l t ’ m I  h i n t  s l g t i i l i t u l h m t  SeX 1 1 0 m b  ‘—II ’ -

h i t l h i t l u i t’ m m t  l u t ’ u m t — , ( I u l — i  h i l l u t s I ’ s I I l m t i t  u n m ’ I - t r h - t’ nI  t I l t ,  0 - 0 — h u t  l l m i l i t v  l t l u u i t i  n ’ t i ’ m m ’ I s  n u b ’  i u l i m t t m o I l u m h i —  f m m i ’  h i l l y

ibm!! II  ~~b 5’ 0 b l  I I ’ l u t l  . ~“ l o u m v  — m u i t ise o h i s l u l u t m m u l m t ’ t m t  ~m l i -  t u t ’  I l I t ’  1 m m - st u m g m l l m m s  l t l o ’h ls - t i l ’ cs  i ‘— l u m m m l u i l t o s t ’ . t t l l l l i l m( ’t

l I m o ’  t u m I d n ’ X I O ’ h t l  h u m  s m ’ h i i m I u I l i t  u ’ s o ’ —  n t o ’ t b t u - t m m ( I h u  t n t ’  l u o ’ h l l s . t h u 1  t l m u t ’ ~m I i u m t m ) ,

t t !!i\ n i t  1111 - 0- n - I  I t i l l  m t i l h l I l ! !  b m i i t l m t l t m  I l i s t u l l , l l i l i h — , ,~~~b t l t l t i b  I l ’ l l i m l t m m ’ t l o ’  t t i l t t  h t ’ i ’e l’ bo t u t t i m t t t  m I l l ’ - .

I - . m m’ l u l l  ‘ i _ m ’ t m m t ’ t m t  u’ hl  i l l u t - t m l  l o i n s  a b b o i w o m i  s l t m s m’ _ b m l u t mso ’ N _ i s - I  a ! Y t m m t m s  h i t m ’ u l s m t t ’ t’ — o i i ml t u i t I o n i  f t ’ n t h i l  —I u t m l t u l u i l  1 0 111

0- _s_ I’ l h l s l u i u l n ’ t ’m m t t ’ h l I  l u m  m o  m i i l u l h i l  ihl t ’Il I l l  u h o ~’’I’ m - n ’  — . III mm h I h o  h mu n lIz u mI t Il t i ‘ - t I t i I t ’ I I ’ t ’ t l l l t b ’  t ’ t l h l I i h .  n i m m l ’ l l m g  l i m o—

t i l l  l I t — t l b l n ’t ’ ’ — . I I mo ’  sm ’ m m h o ’ l ’  mi _ u I ’ -  nu ll tll ’ mn l’mmmo’ nb um f i b m —  r n - i  t I l l ’  111101 l I m o ’  t l I m ’ I i I t t l  m I t t  i m l t l t ’ t  I n ’ u ’um t i u h i t  m I l l ’ — u l t u ’

si m l n j t t ’ I  m ’ u l l o ’ ! , t n n l ’ V  O t t ’  sI i l i l I m l I l s  mumu ith it b o n n ,  I m h ’ t s m ’ I t I t ’ o i  i t t  11111 10 u,1_ . ‘I’I mt -u’o— mm o ’I ’ o’ 110 o t i t - t ’ m d b

\ o ’l -t in t l1  tm _ i - --t m g h u m t l s u l t I I ’ l l I ~! t h u t e  h m - t ’ u t t  l u n b l  I I l t l l s  n I l  t ho ’ t ’ o t uo ’o’s Iut I mm el -ut sU ~~m ’o ’ h m t  I l u h u ’ —  111th t l u n I i s t i ~ u ’t ’ I m

mi t ’— “m ’ nmj’ e u l lii I I mo ’ s t i t i mo ’  m l t u i t i t l o ’ t ’  u I —  s m u t s  i l t n t ’ i Z O m b u l h t l  I I l u b o ’ s  foul -  n - i t h m o ’ t ’  o ’ m ) h t n l h l  l u u t t ,  I t t i m m o m o ’ i ’ . l i m o ’  I I l t ’ h t t t t i

tm _s sl u m g t t m u l s  \ m ’ I ’ t  t n - u i  I i i  s l u u L ’ t l I i i s  0 1 1 1 i ’ l h t t !  m h m ’ n ’o h t ’ t — a — u m l t t i i b l m t ’ t  it o ’ o m i t t l i t  u n t I l  lo u i s  u m — s u m , ’ m u m l n ’ m I  on i t i m  — i l ~ i l l I l —

I n t l  I t l u u l ’ - mi ll — t t t ’ t o ’ h t  n u t  ~t m s u1’ m 1 t u u t b t i i _  l _  i ’’ m 81101 . m ’ u t l t t  I _i - gto ’a l o ’ h ’  I t l u i g i l i t  t i m i o -  o u t  — h u m s ’ , i m l l u o s u ’  I i _ i t — t h l ! I

ms ut I’ m’ su I t ,  m i ut — —u ’ m u l n ’ i i  I n _ i  t h u  u t t i t l u i t l  I t u l i h l g  t m ’ u ’ i u -  1 1 1 1 1 -  (1 — ’ (1. Iii  I : m 1 1 _ ’ :u , / , _ _ _ .1) 0 1 1 1  : m u i n l  iu _ i - s t t m g l u l l h -

l m m n l m m m’ 111:11 5 l u ’ i n t , ’ m t  ‘ - c u l l - m s  o u t  I )  ( h u m  i l ,i _ — i : l u _ l I l I u i — )  m l i l b t m l i u m t t  ( I ’  (1. 1 - i) :~ ‘‘ 7~ . ~~— _ _ _ l ) I l b  ) m s l m t - u m  m ’ u m t l m

h o  I ( i _ l L ! I I t ’l t t l S  l i i  — t u l u _ l l t t i t —  ) _  ‘l Im o ’ hu l l hI t !  ii as t ’o m fl - Itt bl ’t ’ti t u m  I I m o ’  i ’e m o’I’ i t ’  o u m b t u l u l  m o l t .  ‘ I ’ l u I m — , u l l u m i h u _ l i t ig

m l u t u I t ’ n l  I l _s I l l  t ’ X I t e l ’ I t t t u ’ t’ n t  115 —t t g h m l i t —  1 1 1 1 0 1  m u t m m i m ’ t ’  t i l t ’  s i l i m l t ’ m - I s b t t s l  l u l l  l u n h i  s o t  — t t l ’ m i i h i o h l l t t h _i t ’ h l l b i !m’ mI

I n — t i l i t m l o m i t l n h u ’ - l n l l I l m l  l u l’ u u m t m l l m t n  m m l i o t n ’ i l t  I i t t -  1 3 1 m b ’  m u t t  i i  s l m i m m _ l m i m u m s u ’  U S  ~l u t I _ f l i l t l s  11111 i l _ i s l u l i ! h u m l i —  t i t m i t

\\: m — t l b l \ m i i n ’  o u t  — i u l ’ I n ’ u t  , : l i n ’ l _ I m u n i _  u n t ’  s t l t I I i l i t l ’ -  n - m u t t  l i m n I l .  I II  t i m i u h i l m t u i m  t n t  t l i m ’  — t ~,u’ t t u I l u ’ u m l m l  i t l : I i i u  n - t i n - n - i .

m l i i  1 1 1 1 1 ,  I i u o ’ t ’ o  mI n - i n ’ — i t ! t l t t l u t i t t  I l m l t ’ ? ’ t l m t l t t t t  n I l  ‘— m l  1’ —m i-
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~~~~~ ~~, $~~~ ~~~~~~~~~~ ~~~~~~~~~ tb~~ing Tr ials h i  mtia. lurning Sensations 8Si’S ReoordSd

Metion Sic8nsss Suso~~ tib1ea Notion Sidm,isas Noniusc eptib les Grot Mean. by Sea

Ny ta~~m I8~~.r of Nysta~~~us Nysta~~as P8~~er of Nyst~~~as Nysta~~us *~~er of Nyata~ee
Sic, Phase Nyata~~&c Duration Sic, Phase Nysta~~lc D.zatjon Sic, Phase Nysta~~ic ~ aration
(Degrees) Rests (Seconds) (Degrees) Beets (Seconds) (Degrees) Beats (Seconds.

Men 774 79 49 794 95 52 788 87 so

~~~~~m 301) 85 53 847 77 53 930 81 53

Means 094 82 51 821 86 52

. 6  Msn 345 35 20 393 29 24 369 32 26

m e n  842 33 28 437 37 27 880 35 27

Means 393 34 28 815 33 25

Tfr&E 2. Mean Nysta~~~j s Measures for Ho rizont al Cana l Sti.ulat ian

Lhmring Reverie and Mental Ari thwet lc Conditions

Reverie or los-Alertness Mental Arithmeti c or Hi�u-Aiertness
Condition Condition

Nystaguuuis Nu~ uer of Nysta ~~~~ Nystag.~s N~~~er of Nystaq~~Sloe Phase Nysta~iic Duration Sloe Phase Nystag.ic Duration
N (Degrees ) Beats (Seoxrnds) (Degrees) Beat s (Seconds )

Susceptible Men 12 570 76 45 773 74 49

Susceptible Women 12 660 78 46 1054 79 55

Monsusoeptible Men 12 495 86 45 964 103 61

Nonsoisoeptibie Pouen 12 666 85 47 996 78 54

All Men 24 532 81 45 868 89 55

All Women 24 663 81 46 1025 78 54

All Susceptibles 24 615 77 46 913 76 52

All Nonsusceptibtes 24 580 86 46 980 90 57

co—pt ihi i l  i t y  u i list i ’tb (’t lout s- fou ’ s-lomm’ —
~ 

t it list ’ I l _ i ’ sI tl I !- to’ h’ O’ll u ’o s  im’ el’o’ i to  ml oui ut I l l  l t o ’ml  t i m- i  si’o’o’i t I lut’ s l i m  m o I mi- ut
t o i ls  (1 ’  (1 ,  -14) T_ ~ l . p < .I ) 5 )  1111 0 1 im _ i - s t u l g i m l l l s -  !rl’ m m l l I m s -  I l l  l i m o ’  — m u l m j t ’ t l l i t ’ t l m l ’ I m i h t t !  I flub1 — ( T t l h n Io ’
ltui ’n ti on (P  ( 1 , 4-1 ) ~.1_) °,) _ p <_ O r m ) _  I 1, w h m b o ’ hu m i s - n m  l t b m o m h o  m u l  l I O ’ b t ! i l t t ’ h l t ’ h i  i b u O t  I to ’ ’-— ,

It- s -ht ot u lo ! ho ’ noted I but t a sinip bo’ o’ tFo ’t ’ts t o n i  h ’hIo ’ s i g l l I f i C u m l t I  I I l l - u-n’  om ui _i- l b m t m - l ’ u l m ’t m I l l s  lo u ’

~~It l’iSOhl b n t l i t ’a 14’d 11111 1 in I lie l m i o — i t t u i )  1 1 1 1 1 1 1 1 1 1 0 — I  b~’ — l n n m m 1111150 115 sI u I L ! t i i i u ’ -’ 111111 t m _ — I  I L ! l h l i ) ’ -  u h i t i ’ uu l  i u u t m

o’ontl ’)tbon. -uIi s-m’ept ’hi u l e ni t-n I t i t ol  s i g l m b l l t ’ ; l h l I l v  bm ’ss ii’ O b ’o i l l  t ’ L’u ’lv I I t t ’  I ’e s i i l t  nt ’  l i m o ’  l l I t l l — I I I i l b _i ’ b omm
shosm’—p hutso’ It_ i’sl l m g i l b l m s -  t l m l l u t  o h i o !  i l t l I l s I i s u ’ e l t t  il n bo ’ s m n m t u - — ~ m m f  I m i l l  i b l u l i l  l u l i l u m I ’- i t i  111 0  i l ’ - m n ’ 1 n 1  1 m b -  t t t : m l t ’
tneh ) . ‘t h is Putl ’t b m ’ t u l a r  flnthbltg ul u lg im I I nn- 111101 ’ - gu-outm ~ u, I ) u u t u ,  f I t m l t t  I l I t  f O ’ I t l l h l t ’  ~_ i m u t i 1 t - ’. i l m n l l m u I I O ’ I h
pi’et o’ m t n -u  st u g g u ’ st  11mg tImt ’ exls-to ’utm ’o- o u t  a i - t x  l b l l L e m I  I l l u l  t u m n u t  n u l l  ‘ - t u h s l t t ’ — s _ i l ’ _ n u ’ i n l l I n l I l t  5 mi_ I ’ -  l l u t (  m m m t t

I u ’it lt  t’xpi’ei-tst’ol 0111_i’ lfl hilt Itbel ’t (ml’ mi t -I l m ’ t l I o ’ m l  — t u t t u ’ , t i ’ ( o ’ h I t  b _ i ’  I s ’— u li h u l t o ’ n l  0 0 1 1 1 1  o I l i m m ’ t ’  — l n n i o  I m l 1 u l ~ t o ut-
1~ti t t i i l t i  I to t s sb tn i l l t i ’  s- o ’( ’O t ms ( O u i r l ( h h i l ( I ~~~~~~~~ u _l i  f’ m i l l t ’ u I t  U t h I  — ‘ u m h ’ u s ,
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b ) t i i ’ i u i g  i’t’i’l io ’~t b t - i&’l m uio’ ih ’ ( ’ l lb lL l ’ — o ’ I t h lu t l  sI l h m m t I b u i I  i m n b m ,  u - n - i - n - h - i t ’  o ’ o o t t m h i l j o m b u  I i t h i h u  l I t  l i m o  ~m i o ’ i t t t i I  m t - i l  i t t u u m ’ t  I t ’

t l t t ’  l’o ’Vo ’l’l ( ’ t t b l m i  u i m o ’ i i t t i i  l b ’ m l l l h i l o ’ I  i t ’  m ’n m b i d i l  n u l l s  ~t t 0 t _ t’ o oi tbmt u n m i t  Il’ I 1. 13) t ’ ’ ’  j~
._ I I !  - n I i m - m m ’ u m —  I h o ’

t h t i t ’t ’oh h t v s - t t t g l i i t i s -  — t m  n i t ’ - ( b- lit i~igu-.. l I t  I i i i - m ’u i ’ -o- b a t  m u gs t oo l ’  h m m t ’ I m  m I l l 1  t t u m l  s i g l l  I I i n ’ t i t t l  i _i I i  Ib ’ m ’ t  I u ’
‘l’utlu b e 3) that 5 j( ’lot ( ’ol l i n t  ‘- I t t I  ‘-I i m ’t ib m l l ll’t ’ I’ o ’ilo ’o’ I i _ i t o h  I h o ’  i h m — l  1110 1 i m m t i ~t i  m u m l l l l t h  n I l ’ - , ‘l Imo ’ h I l t - I

- - _ - - ‘li o ’t’ l i i  t i m — I  u m - ’ m l l l u —  h t m l  u h m ’ ’ —  I no - I ii o n - I l  h m i o li l u l lI u u l s o ’ u j  om I t  -.t l s-o ’ t ’ h i t b l u b b l t  5 t o m  l i i o m l h u h  ‘it k b i t ’ ss m il l - n— 
-

— - - - . ‘ ‘ ‘ ii’t m l l t o ’ t b  Si t1 b l u n t  ~‘ l t ! h I b l b O ’ t t l l t  t I ’  I hi m ’  m u  I ’ m  i t ’
t h u l  Vb t ’ h m h  1 5b l ~’ f l i f b t ’ u L I l t  I b l u t h h i  t ’ Ib t ’t t (0 th ’  I l l — I  r t I t ’~ - - 

- 
-

- — m l i i mmi i i  l I m i t  ii ; m — — l g t t  I I l m ’ t t b i t ft mt 1 1 1 0 -  l i m i ’ l t l  i l  um I I  l i i
t i o m b l t t l  o ’ m u i t u b m l  m n n h m ~ (1’ ( 1 , 1 % )  i s -~l . /i<  l I n ) ,  

b u t t - l i t ’  0’ o l l u h l t  m m i i i- ( I .  131 11 1 .1 1 ; , / n <  .m ) 1  ) ,  I t
A gu o ih i .  t l i o ’ h ’ m ’ i_ i_ I —  I m m n n l ’ t  l i _ i  s I u t ! l I i l m s  m h l  lI i o’ t u m o - n i t m l  u-I m o n i l t i  he t m o m l t m t o ’ m l  u n t i l  l i m i t  I Imo-  h i V s t u m g h m u i I ~ I t i l  l i l t !
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TA&E 3. Mean Nystag .m.is Rating s for Vertical Canal

Stimuj iat lon During Reverie and Mental Arithmetic

Conditions

Reverie or Mental Arithmetic
Low -Alertness or Hi~ i-Alert ness

N Condition Condition

Susceptible Men 12 1.04 1.25

Sus ceptible Women 11* 1.50 ‘ 2.18

Plonsu scept ible Men 12 1.58 1.36

Nonsus ceptible Women 12 1.73 2.13

All Men 24 1.31 1.30

All Women 23* 1.80 2.15

All Suscept lbles 23~ l .2t ~ 1.70

All Plonsu sc ept ibles 24 1.66 1.74

*One record was not soore~~1e. —
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T*81E 4. Mean Sthjective Turning Measures

Duration of Turning The Nt
~~Sr of Reported

Sensations (Seconds) 90 Turns

Horizontal Vertical Horizontal Vertical
Canal Canal Canal Canal

N Stimulation Stimu lation Stluulnstion Stimulation

Susceptible Men 12 32 24 19 14

Susceptible Women 12 35 26 21 15

Nonsusceptible Men 12 36 27 23 16

P4onsusceptible Women 12 2~ 24 17 12

Ail Men 24 34 26 21 15

All Women 24 32 2~ 19 14

All Susceptib les 24 33 25 20 15

All Plonsu sceptib les 24 33 26 20 14
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TABLE I. Number and Category of Subjects Administered

Each of the Eigh t Teats

Susce,ptibles Nonsusceptibles

Tests Men Women Men Women Total

Floor Ataxia Test Battery 37 37 37 37 148

Cornell Medical Index 37 37 37 37 148

Cornell Word Form 25 25 25 25 100

Eysenck Personali ty Inven tory 25 25 25 25 100

Rotter Internal—External Control Scale 25 25 25 25 100

16 PF (Form A) 25 25 25 25 100

State—Trait Anxiety Inventory 12 12 12 12 48

Menstrual Distress Questionnaire —— 12 —— 12 24
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