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Ihe  literatan, of nrie.tion mediabe abounds in references  to n 

reputed re la t ion  beimaen detected  phyaical defeats and aocident. The 

midmoe of relationehip is, of course, oonfined to  defects which ere  

not aerioua mou& t o  grormd the p i lo t  oince no aaaidmt could other- 

wise ocom nubsequent t o   t h e  m a t i o n .  

Special  reference ahould -be made t o  an a r t i c l e  by L. H. Bauer. 

entltled  mAeronautlcs and the  Practice of Medicine" in the Journal of 

Aviation  Medicine, Jme 199.  In this emtiole and others quoting  the 

sme sourae6, the a l a  is made tha t  the ncoident r a t e  In normal p i lo t s  

io very mch larar than is dhat of p l lo t s  n l t h  phyaical defects. * H. J. 

Cooper, in ar t io l ra   appee lng  in the  Journal of Aviation  Medicine and 

elsewhere makes these same clalma in 1 9 9  and 193.1. The sources of the 

evidmce and the  metho& or calculation are not  presented. 

Other s t a t i s t i c a l  materiel has never confirmed these  claims. An 

article by 0. I. Jones i n  the M l l i t s r y  Surgeon, 1 9 3 ,  for instance, 

Indicates that of 1478 p i lo t s  flying nithout a waiv&, 147, or a l i t t l e  

lese than 10 poroont okwhed, rrbereaa of 193 f l y i n g ' d t h  a waiver only 

U, or lass   than 6 peroent eraahed. Dean R. Brlmhall in  an unpnbliahed 

~ - 1 1 # 7 b  
*See Air Gomaroe W e t i n  Vol. 3, No. 5, September 1, 1 9 9 .  
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paper mhmd that thore not enough fatalitier in the   oiyl l ian 

pilot  netorrials rfiioh h u e r  and Cooper clain t o  have analyzed, t o  

)ustify t h e i r  assertions in regard t o  thaa. 
AU of this  ooniuaion, howevar, hea 6rrrprisingly resulted in  a 

general aoceptanoe of the olaiaa whioh are  quoted throughout tho 

l i t e r a t u n .  It seaed  essent ia l   to  w t o  investigate these  oldma and 

at l e e t  deoido whether the e~idodoe available is mffioiont t o  allor 

a s t , a t i s t i o a l   o a l d a t i o n .  There was, and is, ooasiderable doubt on 

this point beoauee the ooasistenoy of & o a l  notation is so low that 

p i l o t s  appear in the  reoords M having and not h a m  defeats in 

bewildering suooeesion.* This inooneietenoy would, of eourae, tend t o  

lower any rflationmhip betweon a noted  defeat and au aooident io a 

subaquont period. It alru, made the tark of analysim muoh more 

d i f f iou l t  than it othorwlao would have been beoawe it lllu neoossary 

t o   ~ s o o i a t e  a p i lo t  having a dofeot with a period during which thio 

reputed dofeot might poseibly affeot his  flying. It rust be rphMiSd 

that wo ere dioousring  defect6  not serioua e n o w  t o  di84ualifY oh0 

pilot .  It mhould bo no mystory mby medioal diagnosir in t h l a  rang. im 

mrol i ab le  and unobjeotivo. 

In order t o  6tudy the Question it wna d o o i d d   t o  mnke the f O U o n i n g  

segregation of materid for ea& defeot i n  eaoh of fifteen four-mnth 

periods, - January 1935 t o  Deomber 1939. inolusivo: 

1. Cams having an aooident within a period end a 
partioular defeat noted on the  most r e o a t  aedioal 
examination preoeding that accident. 
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2. Cases having an accident  during that sme period 
but having no defect of that particular  type  noted 

have O C C ~ I E T ~ ~  during  the  period or d u r i n g  one year 
by the mast recent  medical e d n a t i o n  w h l c h  m u s t  

previous t o   t h e  b e g i ~ i n g  of the  period. 

3. C a m s  baviag the  particular  defect noted In a ateaioaa 
cmpnination made wlthin this same period, or within a 
pear previous to  that   period but not having an 
accident d u d n g  that  period. 

4 .  By subtraction all other   p i lo t s   e l ig ib le   to  f l y  during 
tha t  period. 

The defeots for which thls type of s t a t i s t i c a l m a t e r i a l  m a  

developed are as follows: 

Visual acuity HeEi?ing 
Depth perception  Structural 
Eye muscle  balance 
Central  color vision Psychiatric 

cardio-va€Icuiar 

It was, of oouree, advisable  to &e ab many divisions by class  Of 

p i lo t  ae were possible. Because the  classification  materials were not 

e n t i r d y  adequate, a few ‘anrateurn pilots,   not  solo,  were combined with 

.private license’. The other  classifications are  solo,  limited cam- 

mercial. and commercial. The solo claaeificaticm l e  made  up of solo 

licenses  granted during 1938 and 1939. It includes only p i lo t s  who have 

not yet had suff ic ient  f l y i n g  experience t o  be granted a private 

license. They are  in a t rue  Bense bgginners. 

The method of classification  involves  multiple use of individuals. 

A p i lo t  may, of course,  appetir in the 8-8 or in a different  category 

at different  periods. This is t rue  of h i s  a lmsi f ica t ion  a8 accident 

or non-accident,  defect of a given  type, or clear  of that   defect ,  and 

in respect   to  h i s  flving class. He can, of cowse,  appear only once in 

each defect  study for each  period. The unit which we are  studying is 

a Pi lo t   e l ig ib le   to  fly i n  a par t icular  four-month Derioa. This unit is 
5-zzm 
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studied in respect   to   the  re la t ionehip between defect end accident. 

One important reaaon for the  choice of t h i s  unit  waa t o  avoid the 

serious  problm of ra r ia t ibn  in erposure t o   acc iden t   i nvo l~ed   i n  

longer  time spans. 

Since  the number of cases is small, except for vision  defect, 

we f i r e t   t a b l e d  a combination of these  unite for the  five-year  period. 

The subject matter is four-mnth  flying  experiences 1936 t o  19% 

inclusive.  Table 1 Bhorrs the relat ion between accident end defect, 

for accidents ?hi& occurred  during the solo Eta* i n  1938 end 1 9 3  

the two years i n  which solo  l icenses were mente&. 

T A B L E  1 

-TION OF DEFECTS TO ACCIDENTS COMBINING S1x PBRIOLh¶ 

CO'KEEING 1938-193 RimSIvE 
(Solo)' 

Type of Defect No. of No. of Chance No. Actual No. Direction  Probability o f  
De- Aoci- of Acci- of Acci- I is more 
fecte  dents  dents with dents with actual,  - is bution by chanoc 

such a distri- 

Defect  Defect more chance (out O f  100) 

Vision 3-46 358 55.9 72 f 2 

Color Vision 120 358 2.1 5 .t 4 
Hearing 82 358 1.5 4 t 4 

Structural  80 358 1.4 4 t 3 

Cardio-vescular 57 358 1 

Psychiatric 4 358 0 

* Only two years of this classification  available.  
5-  2 U 7 6  
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The t ab le   l e   read  in the foll@wing mqmr: There were 3148 four- 

month flying experiences i n  which the p i l o t  had a visual  defect on h is  

record during the ger iod of e l i g i b i l i t y  counted (visual  defect  includes 

visual. acuity,  corrected o r  not ,  muscle  imbalance or depth  perception.) 

During these 3148 man-flying  periods  there were 358 accidents. It rnky 

be noted  that  the Beme individual might have been involved in  more than 

one of these  accidents,  but  that  seven-eights' of the  accidents are one 

~1 . .-. , . . .~ 

t o  each pilot .  Two accidents  within a per iod  are extnemely rare and 

were not counted  double.* S ince   the   to ta l   e l ig ib i l i ty  during these 

periods is  known we are a b l e ' t o  determine  the qumber of accidents by 

p i lo t s  with t h i s  defect, which w o q d  occur by chance done. 
. , .  . ,  

If there were no relationship whatever between visual  defect and 

accident ' there  would have been 55.9 accidents by p i lo t s  having a visual 

defect.  Actually  there were 72. The plus in  the  next column indicates 

that   there were a c t k l y  more accidents  than chance, and the 2 i n ' t h e  

f ina l  column indicates  that  an arrangement such 8s t h i s  could happen 

by chance- only two time; out of a hundred. The chputat ion is 
. .. 

. .  ~. 

* The dis t r ibut ion of p i lo t s  id  terns  of nmber of accidents is 88 
follows: . ,, 

Number of  AcciDen$s 

" .  
' " 1 

2 

G 
3 

6 
5 

No. of Pilats  having, 
one o r  more accidents 

70 3 
687 
207 
@,A 
14 
11 

'I 
8 

1 
2 

Total 7995 
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Total 358  19792 20150 

Total aooidantr 358 
Total defeota 3148 
Chance acoidant4efectrr 358 x 3l.46 t also = 55.9 
Aotual ainua thsore t ica l  : 72 - 55.9 = 16.1 

(hi = 2.37 end with one degree of freedom a oh1 of t h io  aize 
Chi-8qWd = 5.6 

mente. 
OCOU'8 Only t n i o i  Out O f  E hm&d in ohanoe 

There are four oelle In thie   dis t r ibut ion.  Three of theee are 

direct  colmtr and  carrnot be i n  error thou&  they did neoweitato 

multiple plaammnt of indiridualr .  The fourth o a l l  l e  obtainsd by 

eubtraction frcr total el igibi l i ty  to fly. If eatimatea of t o t a l  

e l i g i b i l i t y  are too high, then  the  poeitive  relation rill k 

spuriously inoreaeed and if thmy are too low, then the negative 

h l a t i o n  rill bo s&ously inoreaeed. Our esttirrmtee of private  flying 

may be a l i t t le too lm but the  other estimate0 are  aOCarat0. 

It 18 olea? imrm Fable 1 tha t  dwmevsr there were OnOU8h noted 

defect8  to make the  caloulation reammble, the relat ion 16 p a s i t i n .  

The probabl l i t iee  of at ta ining the re lat ione p i c t d  by ohance are 

2, t,, t,, dnd 3 out of a hundred i n  vision, color vision, hearing, and 

etructur8l  detest   roepeatirely.  
5- 48?7& 



PEUODS COVHUNO 1935-1939 INczDslvE 

(C-ercial P i lo t s )  

!Type of h f e c t  No. 
De- 

No. of Chance No. Actual No. Direction  Prckcbility of 
Aoci- of Acci- of Acci- f i s  more sucu e d i s t r i -  

h o t s  dents  dents  with Eents with actual,  - is  bution by chenc 
Defect Defect more chance (out --- of l O L  

1 

90 

2 

94 

L8 

Table 2 presents similar  evidence f o r  comercial   p i lots .  A l l  of these 

relat ions are negative but only two of them are rel iable .  I n  the  case of 

vision and hearing  the  chances of having as few accidents by pilots.having 

a defect as we actuaUy do are only 1 end 2 out of a hundred respectively. 

This  certainly does  not  substantiate  the  hypothesis  generally  held  to be 

t rue   tha t  aocldemt r a t e  is h i a e r   f o r   p i l o t s  with a defect than it i s  f o r  

others. 

We may def in i t e ly   s t a t e   t ha t  if there  is any r e l a t i o n   a t   a l l  it is 

compensatoqv, tha t  is, p i lo t s  in the  commercia Class wi th  visual o r  

hearing  defect  are leas l i k e l y   t o  have an accident  than  are  those  free 

* First   period i n  1935 excluded from t h i s  calculation. 
a-rrrrb 
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fmm the  defect. The difference  In  respect t o  the  other  defects i s  so 

small as t o  be negligible.  commercial p i lo t s  with vis* and hearing 

defects are less  l i ke ly  t o  have accidents  than  others and commercial 

pilote  having  other  defects are  equally, but certainly  not more l ike ly ,  

t o  have accidents then are normal p i lo t s  i n  t h i s  class. 

T A B L E  3 

THE -ION OF DEFECTS TO ACCIDEXTS COMBINING FIFTEEN 

PFHOLS COVERING 1935-1939 INCLUSIVE 

(Pr iva te   P i lo t s )  

Type of Defect No. of No. of Chance No. Actual No. Direction P r o b s b i l i e i  0;" 

De- Acci- of Acci- of Acci- f i s  more such a d + a < - . >  
fects  dents  dents with dents  with  actuel, - is bution b?, 'LS 

Cefect  Defect more chance (out Of_>?;, 

Vision 26201 2653 5e2 .1  618 t 9 

Color Vision 1289 2653 28.6 P f 65 

Rearing 1110 2653 24.7 26 t 79 

Structural  1248 2653 27.7 w t 66 

Cardio-vescular 452 2653 10.0 5 - 11 

Psychiatric 77 2653 1.7 3 + 31 



Type of Defect No. of No. o f  Chace No, Actual No. Direotion.  Pmbability of 
De- A C C i -  O f  AcCi- O f  AcCi- cis MNI, s e a  d i S r i -  
fects  dents  dents with dents with actual,,-  is^ Wloa bx &em8 

Defect  Defect more ch%noe (W. Of:.100) 

Vision 1017 433 31.6 35 f: 52 
Color Vision 184 433 5.7 8 f: 32 
Hearing 90 433 2.8 3 

Structural  154 433 4. 8 2 - .l9. 

Car2io-vosculnr 49 433 1.5 0 - 2 1 1  

t 9 0 -  

Tsbles 3 and 4 portray the sme types of material fcm myete am-.  

and limited commercial respectively. The figures in ths,lasf:wlmtt 

indicate  that  the  differenoes which oocw are  so mall t ha t  they:- 

eclsily have ocourred by chance. It i_s t rue  that  i n  the Oaawaf'pniyaSa 

p i lo t s   there  a r e  more accidents  with  pilots  havlng a v i d : d & # m ~ . t h e m :  

there would be by chence  alone, but the  differenoe i n  ro,.8mdl:that- it 

sould haviooourred nine times out of a hundred by CbaaOrJ. rt.-botmtO& 

necessary  to analyze these  materials i n  more detai l .  B,,fbmbSWe+.. . : 

the   re la t ion should be posit ive f o r  each period, tben slca;,tbU&.,tb, 

poss ib i l i ty  of such  differences  occurring by chanoe is las%r,.th.r ' I  

consistency of the  relationship would s t i l l  make it &@f%S%Lk 

Table 5 presents t h i s  more analytic  statement for vLiSUE&dt9, 

alone and Table 6 presents  the same type  of a n a l y i s  f o r m . b f W t : @  

a l l  typee. In Table 6 a particular  unit ,   consisting of a . p l l o t x i a a -  
a given four-month period was couuted only once, no mattw-hon ab\- 

visual defect@  he possesse8. 
5 - 2 Z Y 7 L  



- 10 - 
T A B L E  5 

TEE RELATION OF VISION DEFECT, (ACUITY. CORREC!IXD 8R NOT) 
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T A B L E  6 

"E FEUTION OF VISION DEFECT (ACUITY. COFB3CTED OR NOT, 

EFXLE J " J C 5  OR DEPPH PERCEPTION) TO ACCIDENTS 

(Private Pi lo t s )  

Teriod No. of No. of Chance No. Actual No. Direction  Probability of 
Year-Thirds De- Acci- of Acci- of Acci- + is more such a distrl-  

f ec t s  dents dents with  dents  with  actual, - is  bution by 
Defect  Defect more chance chance 

(out of 100). 

1935 - 1 1279 29 f 
1935 - 2 

90 
1168 

21.6 
206 45.7 

7 

1935 - 3 
W - 

892  109  17.4 16 
42 
71 

t 9 

1936 - 3 1533 150 34;9 
98 

1937 - 1 1629 
42 f 16 

130 
iy37 - L 1720 259 

29.6 
63.5 

2 4 .  24 

1937 - 3 1401 163 
45 

28.3 
2 

1938 - i 1308 137 
33 f 33 

20.4 
1938 - 2 a 4  

31 4 1 

1938 - 3 
a45 61.1 79 
2402 183 

t 1 
45.0 

1939 - 1 27 Sg 
50 

159 
t 38 

1939 - 2 
41.0 

3 8 5   r l 5  
48 t 20 

1939 - 3 
75.0 

2929 
63 

a 3  51.7  57 i 40 

1936 - 1 768 98 12.5 18 
1936 - 2 1253 210 62.1 42 

- 
* 
- - 

10 

* Difference is  too emall to  be noted. 
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Tables 5 and 6 m e  read i n   t h e  seme manner as  the  previous ones. 

There are  about as many periods ahowingfzem or negative  relation 88 

those showing a posit ive one. The f igures   in   the  final column  show 

that only one of these  differences i s  reliable.  The second period in 

1938, where 46 accidents by p i lo t s  wLth defects would occur by chance 

yielded bo actual  accidents and t h i s  difference i s  suff ic ient ly   large 

so t ha t  it would occur  only two times  out of a hundred by chance. The 

second  perlod in 1999, however, in wnicn 57.2 accidents oy p i lo t s  with 

defects m u l d  occur by chance, actually  yielded  only 47 m d  this 

diffemnce is large enough so thet  i' would oczur  only 13 times out of 

a hundred by chance. On the whole, Table 5 corroborates our re ject ion 

of the  posi t ive  re la t ion between v i s u a l  defect and accident in Table 3 

G ~ I  the  grrmd that it mula occur nine t h e e  ovt of a hundred by chance. 

IT. i s  apprrrert rh s t  thars i e  no h l a t i u n  bstwcen recorded  defect i n  

visual  acuity and accident in this class  of pi lot .  

a 

Table 6 extends th i s   l ack  of relationship  to  the  other  types of 

vision defect. In th ie   t ab le   there  are five  periods shoning a negative 

relat ion and nine periods ehoning a posit ive one. Three of the  dif-  

ferences a r e  l a rge  enough so that   they mould occur  laes than three times 

out of a hundred by ohance. Two of these me W s i t i v a  and one is  

negative.  Three  other  differences would occur ton o r  lees times Out Of 

a hundred by chance. !ha of these are pcditive and One is nag6tiVe. If 

there  is et re la t ion  between visi;zI defeci  in  general  and accident Wng 

pr iva te   p i lo t s ,  it is so m a l l  that many thouszzds of oases will be 

necessary t o  portray it. It is also of such a vaci l la t ing  character   that  

it may oacur i n  difierent  directions  at  different  times  and,therefore, 
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must be  subject to  other  conditions  than  defect  alone. Age may be one 

of these  conditions. Vision defect and age may have ent i re ly   different  

meaning from vision  defect and muth. 

The nuuber of cases i n  the l i ~ c i t e d  commercial c lass  is so smell, 

even for  vision  defects,   that  re =e unsble to   portray a l lke  analysis  

for this class of pilot .  The diflerensc,  however, is BJ small  that  it 

avuld  oocur 52 t h e e  out of a hundred by chance, and tiils is good evi- 

denw t ha t  no relat ion exists betarpan the  defect a d  accidents. 

Inepect im of the  counts  themelves is convincing. There are o n l y  35 

accidents out of 1017 four-month flying  esperiences with defect.  Since 

there are 433 accidents,   taking  total   el igibil i ty  into  consideration, 

wa m u l d  expect 32 by chance. It is app6rent  that  the  three surplus 

1s an unreliable basis for c o n c h d i d  that there 1s a relationship. 

1 ~ 1 s  is, of oourss, what the 52 times  out gf a hundred by  chaEce  means. 

It should be stated  here  that   analysis of any of the  other  defects 

7 .  

by period is impossible  because of the mndl nunbe? of irases involved. 

L t  is  pertinent tc  ask what types of material were used 98 a basis for 

the stateonest that  there i a  a difference in r a t e  cf accident between 

pilotg  having  defects and p l lo t s  who are  free ?can the  defect.  After a 

study of f ive  yeers, ocaaeioning an in t r i ca t e  analysis of materials  into 

four-month periods, we lack enough accidents  with  defect  to allow def in i te  

onncluslons with the possible exception of vision i n  two classes of 

pilote.  A study based on such materials  without  the  advantage of a very 

rigorous s t a t i s t i ca l   c l a s s i f i ca t ion  would be subject   to  a great  deal of 

error. Dean Brimhall has  already commented i n  various  places upon the 

application of' such l o g i c   t o   f a t a l i t i e s .  Less than  ten  percent of the  

R. 
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accidents  analyzed i n  preceeding  tables  involved  fatality and we were 

unable t o  make any study  whatsoever of the relat ion of defec t   to   fa ta l i ty  

becauae so few fatal   accidents  of p i lo t s  having a defect are  avulable. 

The huAu race has  not been flying long enough t o  give us any such 

s ta t ie t ioa l   p ic ture .  . 
THE RELATION OF VISION DEFECT (ACUITY COElRECTED OR NOT) 

Ta A C C I D  

(Commerrl e1 Pi lo t s )  

riod No. of No, nf Chance No. Pact& No. Direction  Probability of 
l a r  - Third8 De- Acci of Acci- ‘~f Acci- + is mora such a d i s t r i -  

f ec t s  dents dents with dents  with  actual, - is  bution by chance 
Defect  Defect nore chance (out Of 100) 

?35 - 1 415 165 9.6 8 - 59 
275 - 2 459 253 16.3 17 * 86 
935 - 3 b66 168 10.8 8 - 37 

17 6 936 - 1 
475 
458 a5 

11.3  17 t 6 
936 - z 18.3  13 
336 - 3 473 182  ll.8  11 

23 

337 - 1 538  146 10.9 l a  f 72 
81 

423 937 - 2 8 8  i6.2 13 
337 - 3 509 178  16 

40 
12.2 

147 
+ 

338 - 1 497 10.3 
25 

938 - 2 573 
7 - 28 

938 - 3 24.4 
212 

21.1 
20.8 

15 - 15 
13 7 
8 

339 - 2 447 278  18.6 4 - 26 
3 

339 - 3 543 19 5 16.0 11 - 19 

- - 
- 

939 - 1 i25 646 1% 11.6 
- - 

Difference is too Ennall t o  be noted. 
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T A B L E  8 

TEE BELATION OF VISION DEFECT (ACUITY, CORRECTED OR ?JOT. MUSCLE 

-fX OR DEPTB PWCEPPION) TO ACCIDEI.ITS 

(Commercial P i lo t s )  

Period No. of No. of Chance No. Actual 1Jo. Direction Probability of 
Year-Thirds De- kcci- of Acci- of  Acci- + is more such a distri- 

f e c t s   d m t s   d e r t s  with deQts   with  actwl ,  - is bution by chmc 
Defect  Defect more cbnnce (03. -- of 100) 

1935 - 1 469  165  10.9 9 - 55 
1935 - 2 5u 253 18.5 20 t 72 

168 1935 - 3 524 12.1 10 
513 176 

52 
1936 - 1 12.6  19 t 6 .  
1936 - 2 536 27 5 20.6 15 - 19 
1936 - 3 532 182 13.3 11 - 5 1  
1937 - 1 591 12.0 1% 

146 17.9 
99 

1937 - 2 467  278 u - 33 
1937 - 3 571  178 13-7 19 f 13 
1938 - 1 147 11.5 8 - 26 
1938 - 2 651 244 24.0  16 

212 
3 

1938 - 3 20.6 14 - 
184 

13 
1939 - 1 482 13.1 9 
1939 - 2 511 278 21.3  16 - 22 

23 

1939 - 3 621  195  17.8 12 - 14 

- 

* 

562 

640 
- 
- 

* Difference is t oo  small t o  be noted. 
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Table 7 presents an analysis of the   re la t ion  of visual. acui ty   to  

accic'ents in commercial p i l o t s  by period. Eleven of the  f if teen  periods 

show a negative  relation. This bea r s  out  the  conclusions  reached frma a 

consideration of Table 2. It i s  t rue  that   the   differences are of s u a  a 

size that   they may easily  occur by chance. However, as noted  above, a 

consistent  negative  relation  throughout  the  periods is added evidence t o  

substantiste  the  significant  difierenoe  pictured in Table 2. 

Table 8 shQWs the  relationship between visual  defect of all types 

to   acc ident   in   the  case of comercial   p i lots .  I n  the  fifteen  periods 

studied there  are only two in whicb there i s  a probebili ty  better than 

ten out of a hundred that  the  association between visual defect and 

accident is more than chance. I n  one of these  periods (1936-3) the 

accidents by pilots  with a defect are E t h a n  would ocour by chance. 

In the other  period (19361) the  accidents by p i lo t s  with a defect are 

greater  than would 00- by chance. In eleven of the   f i f teen  pei'iods 

the  accidents by p i l o t s   d t h  a visual defect are then would occur 

by chance. I n  one period there is  no difference  ( less  than .Os). In 

t h e   l a s t  two years all s ix  periods show fewer accidents by pilots  wlth a 

vision  defect than would occur by chance. 

These s t a t i s t i c s   i nd ica t e  a cmpensatory  relation between visual 

defect and accident in the  case of conrmercial pi lots .  It seems highly 

probable tha t  a defect of t h i s  type makes 8p accident l e s s  probable  then 

it otherwise would be. If similar  materials could be developed for  the 

other  defects,  as they  cannot  because of the  limited number Of pi lo te  

having a defect and an accident, we would expect, from Table 2 t o  f ind 
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similar  negative  relaffons. This is, however, a theory only since  the 

s t a t i s t i c a l  evidence i s  not  adequate t o  make such  computations and the 

material In Table 2 is not  adequate to   j u s t i fy   t he  assumption. PCe do 

pobt out, however, that  we have  covered five  years and made every 

e f fo r t   t o   t ake  the greatest  advantage of our materiels and if we are  

unable t o  adduce  evidence with these  sourcea and such methods, we are  

cer ta inly  juet i f ied i n  doubting  assertions of a posi t ive  re la t ion such 

as  have been made in   the   l i t e ra ture .  

T A B L E  2 
TEE RELATION OF VTSION DEFECT (ACUITY, CORRECTED OR NOT) 

TO ACCIDEWP 

(Solo 1 ** 
Period No. NO. Chence Actual No. Direction Probabili ty of such 
Year- O f  of acci- No. of of ami -  4 is more a distribution by 
th i rds  Defects dente  accidents  dents  actual, chance (out of 100) 

with with 
Defect  Defect 

- is more 
chance 

1938-1 166 3 .6 0 

193&2 240 47 7.6 9 + 52 

19383 3 6  45 6.2 9 t 22 

* 

1939-1 1 2 5  52 5.5 5 * 81 

1939-2 568 100 10.9 8 - 36 

1939-3 691 111 12.2 24 4 less  than 1 

** Only two years of th i s   c lass i f ica t ion   ava i lab le  

* Difference is toe small t o  be noted 
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T A B L E  10 

TE3 RELATION OF VISION DEFECT (ACUITY, COAsRGLTEI) OR HOT, 

MUSCLE INBALANCE AID DEPPH PERCEFTION) 

To XCIDENT* 

(Solo)** 

Period No. NO. Chance Actual No. Direction  Probability of euch 
Year- of of no. of 
Thirds  Defects Accidents accidents  dents 

o f  acci- + l a  nore a dis t r ibut ion by 

with 
actual,  chance. (out of 100) 

with 
Defect  Defect 

- is more 
chance 

193-1  217 3 .8 0 * 
1938.2 31 6 L7 7.9 14 i 12 

1938-3 119 L5 4.2 11 + rl 

197?-1 568 52 7.L 8 * 81 

i359-:! 742 100 14-  3 10 - 22 

1939-3 886 111 15.6 70 t less them 1 

Tables 9 and 10 present  evidence by period sf vision  defect i n  relation 

to  accident at the so lo  stage. Materials  for two years only were 

sveilztle. Inspection of these  materials  corroborates  the  conclusion 

reached P r o m  Table 1. I n  each tab le ,  four of the six periods show a 

difference  over one between actual and chance. Three out of four of 

these  re la t ions  are   posi t ive  in  both tables.  The difference  in   the  las t  

period o f  1939 is very large and significant.  

** Only two years of t h i s  c lass i f icat ion L ~ : i iable  

* Difference is too mall t o  be noted. 
3-2~?76 
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This indicates a l i ab i l i ty   to   acc ident  i n  the  solo  stage for 

p i lo t s  with a visual defect.  Since such l i a b i l i t y  is not found in my 

of the  other  stages, it prompts further  investigation of i ts  causes. 

The variation i n  the  relationship  betmen  periods  also prompts an 

Investigation of c o m l a t e d  oonditions. It suggests  that  the  defect 

alone is not p m c a t l v e ,   t h a t  it muet be associated with other  conditions 

before it becomes a menaoe to   safety.  

Qe would like t o  compare accident-defect  classifications  in  respect 

to   o ther   fac tors  such as age. Are pi lo ts  who have a defect end an 

accident  older than p i l o t s  who have an accident but no defect? Are they 

older  than  pilots who have a defect and are flylng in that  period but 

have no acoident? Are they  older than p i lo t s  flylng i n  that period who 

have nei ther  a defect nor an accident?  Unfortunately, however, the 

material is available for two clas'ses  only, - those who have a defect 

and 811 accident and those who have an mdident  but no defect. This w i l l  

enforce severe l imitat ions upon OUT interpretation. We are able, hoa- 

ever, with some speculation  to  indicate a probable  interplay  of.factors. 



&.-?-l-@ Puromt of gs 
p u o t a  bring 265 p g o t r  
vision dofoot  at dth 110 narrd 
tlmr Of of dofoot of 
aocident WkLnd 

Pelwent ai 

#) & =der 9 u 
p1 - 25 4 30 
26 - 30 Y 25 

3 - 35 22 17 

36 - 40 lo 8 

a - N  12 4 
mer 50 9 1 

Total 100  100 

Tnble 11 ahm the ~ e . d i s t r i b u t l o n r  of rolo pllolw at tho tlma of 

aocidmt. It l a  apparsnt that thoae with a defeot are oldor than tho 

o t h m .  Msparity M large aa th10 m u l d  occlm by &moo l r r  thm iorp 

t i m e  out of ten thouaaad. Ila, if we kncn that the  gcoap hain(l an 

accident and e dofoot wae a la0  older than the gmup haw a defeat 

no acoident, we d d  ormolude that age and defect in  omblnation 

prejudice  tonard aaoidemt. 
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The al ternat ive assumption .would be that a l l  defect  cases are  older, 

lrreepective of  accidemt  occurrence. A t  the  ccpmercial rtage t h i s  ea- 

emption l a  tenable  but at the  solo etege it is more douLMul. We, 

therefore,  conclude that age and vision defect  together may represent a 

handicap t o  flight training. This ii not  unreasonable.  Adaptation t o  

vision defect in n& learning processes becomes progressively  difficult  

with age. This m u s t  necessarily  follow from the m y  compensations which 

are  acquired end become ba r r i e r s   t o  new learning. 

T A B L E  12 

AGE OF WMHERCU& PILOTS lyrra ACCILEN”  RECORDB 

Age - peare Percent of 190 
p i lo t s  having 

Percent  of 
23s p i lo t s  

vl8ion defect 
at time of 

with no record 
of defect or 

accident m y  kind 

30 years k under n 15 

P - 35 32 27 

36 - 40 21 18 

w - 45 11 8 

over. 45 lo 2 

Total 100 100 



3.1 - 35 
36-40 

19 

13 

lo 

7 

9 

18 

15 

Total 1.90  100 

Table 12 presents the ofme age oolaparloon for oaaerola l  piloto. 

Dliiereno.8 in age dletrlbution ab large M t h i o  between vlolon defect 

and non-defect groups both of whlob have had rm-aooldent would ooour 

only 01100 in: a million ohmoe arrang-to. However, in thio group it 

o e m ~  very poobable that vlelon defect and age are aoswlated QtirdY 

apart imo aooldent. The defeat group rho did  not have on aaoldent 828 

probably older thrm the non-defeot gmug who dld  not ham rm aocid6at. 
h n t r b  
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Thia aeauq t ion  ariaes from our knowledge of the  deterioration of vision 

with age and the  negative  relation between defect and acc ident   l i ab i l i ty  

mng colmnercial pilote. 

In any oase vision  defeat pupa who have aooidante are  older  then 

are other   p i lo t s  ha- accidents. This is t rue  of all classes. Table 

13 8Eoare the  same discrepancy for private  liQen8es. Again the  difference 

i n  dist r ibut ions is so l a rge  that it Wuld ocour in chance  arrangements 

less   then once out of a million. It seem clear  from Tables 3, 5 and 6 

that  the defect alone is not a handicap in this  class. But age together 

with defect might still be correlated  to  accident. We repeat that  the 

evidence necessary t o  put this t o  a cruoiel t e a t  is not now available. 

To suwnarize: In consideration of the  negative  relation  exlsting 

between vision  defect and accident i n  ,colrmerciel pilots ,  it s e w  

probable tha t  here neither age nor defect i a  re lated t o  accident  but 

only t o  eaoh other. Indeed this may be epually .true wmng the private 

pilots.  M in the eaee or  8010 p i lo ts ,  n&e there le. a posit ive 

re la t ion  between defect and acoident, and the d d e o t  flu aooident p i lo t s  

a r e  signif icant ly  older, there ita a very good ahanoe tha t  age aocentuates 

the vieion defect   l iabi l i ty   to   accident .  Age and defect  together may VerJr 

well be a handicap to  learning, but not t o  crontinuation of developed 

abi l i t i es .  
S.tU7b 


