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The literature of aviaticn medioine abounds in references to a
reputed relaticn between detected phyeical Aefectz snd accident. The
evidenoce of reletionship ia, of course, oonfined to defects which are
not gerious emough to ground the pilot eince no accident could other~
wise ocour subsequent to the examinaticn.

Special reference aghounld be made to an article by L. H. Bauer,
entitled "Aeronautics and the Practice of Medicine® in the Journal of
Aviaiion Medicine, June 1930. In this article and others quoting the
seme pouroces, the elaim is mede that the acoldent rete irn normal pliots
is very much lower than is that of pilots with physicel defects. * H. J.
Cooper, in articles appearing in the Journal of Avietion Medicine end
elsewhere makes these seme claims in 1930 and 1931. The sources of the
evidence and the methods of calculation are not presented.

Other statistical materisl has never ceonfirmed these claime. An
article by G. I. Jones in the Military Surgeon, 1932, for instance,
indicetes that of 1478 pillots flying without e waiver, 147, or a little
less than 10 peroent crashed, whereee of 193 flying with a waiver only
11, or less than 6 percent crashed. Deen R. Brimhell in an unpubliehed

*See Alr Commerce Bulletin Vol. 3, No. 5, September 1, 1931.
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paper showed that there were not enough fatelities in the civilian
Pilot materials which Bauer and Cooper claim to have analyzed, to
Justify their assertions in regard to them,

All of this confusion, however, has surprisingly resulted in a
gonerel acceptance of the olaims whioh are quoted throughout the
litereture. It seemed essentiel to us to investigate these c¢claims and
at least decide whether the evidence available is sufficient to allow
a statistioal calcoculation. There was, end is, eonsiderable doubt or
this point because the consistency of mediocal notation is so low that
pilots appear in the rooo?ds as having and not having defects in
bewildering succession.* This inoonsistency would, of course, tend to
lower any relationship betwsen & noted defeot and an accident in a
subsequent period. It also made the task of analysis much more
diffioult than it otherwise would heve been because it was necessary
to massooliate a pilot having a defeot with a period during which this
reputed defeot might possibly affect his flying. It must be emphasized
that we are dlsocussing defects not serious enmough to disgualify the
pilot. It should be no mystery wky medical diagnosis in this range 1is

unreliable and umodbjestive.

In order to study the guestion it was decided to make the following
segregation of material for each defeoct in each of fifteen four-month

pertods, - Jenuary 1935 to December 1939, inclusive:

1. OCases having an scoident within a period and s
partioular defest noted on the most recent medioal
examination preceding that accident.

* wproblems of Consistency Arising from CAA Medical Examinations™
by Reaymond Franzen end Dean R. Brimhall, Civil Aeroneautics

Adninistration publication, February 17, 1942.
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2. Cases having en eccident during that seme period
but having no defeet of that particular type moted
by the most recent medical exemination which must
have ogcurred during the period or during cne ysar
previous to the beginning of the period.

3. Cases having the particular defect noted in a medloml,
sxamination made within this same period, or within a
year previous to that period but not having an
gacident during that period.

4. By subtraction all other pllots eligible to fly during
that pericd.

The defects for whieck this type of statiastical material was

developed are as follows:

Visual acuity Hearing

Depth pereeption Structural
Eye muscle balance Cardio-vascular
Centrel ecolor vision Paychiatrie

It was, of oourse, sdvisable to meke as meny divisicns by claas of

pilot ae were possible. Because the classification materials were not

- entlrely adequate, e few "amsteur® pilots, not sole, were combined with

"private license®, The other e¢lessifioations are solo, limited com-
moereial, and commercial. The solo claasification ls made up of solo
liocenses granted during 1938 and 1939. It includes only pilots who have
not yet had sufficient flying experience t¢o be granted a private
license. They are in a true sense beginnere.

The method of clesslficetion involves multiple use of individuels.
A pilot may, of course, appesur in the ssme or in a different category
at different pericds. This is true of his classificetlon as accident
or non-accldent, defect of s given type, or clear of that defect, end
in respect to his flying cless. He can, of course, eppear only once ip
ench defeet study for each pericd. The unit which we are studying is

g pilot eligible to fly in a particular four-month perjod. This unit is

5-22876



-4 =
studled in respect to the relationship between defect end accldent.
One importent reason for the cholce of this unit was to avoid the
sericus problem of verietion in exposure to acoident involved in
longer time spans.

Since the number of cases la small, except for vision defect,
we first tebled a combinatien of these umits for the five-year period.
The subject matter is four-month flying experiences 1936 to 1939
inclusive. Teble 1 shows the relation hetween zecident end defect,
for accidents which occurred during the sclo atage in 1938 and 1939

the two years 1n which sole licenses were granted.

TABLE 1

THE RELATION OF DEFECTS TO ACCIDENTS COMBINING SIX PERIODS

COVERING 1938-1939 INCLUSIVE
Solo

Type of Defect No, of No. of Chanoe No. Actual No. Directicn Probability of

De~ Acci- of Acci- of Acci- 4 is more such & distri-
Tects dents dents with dents with actusl, - is bution by cheaned
Defect Defect more chance (out_ef 100)
Vision 3148 358 55.9 72 $ 2
Color Vision 120 358 2.1 5 + 4
Hearing 82 358 1.5 4 | 4
Structural 80 358 1.4 A { 3
1

Cardio-vescular 57 358

Psychietric A 358 0

¥ Only two yeers of this clessification availsble.
5-2217%
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The table is Fead in the following menner: There were 3148 four-
month flying experiences in which the pilot had a visual defect on his
record during the period of eligibility counted (visual defect includes
visual acuity, corrected or mot, muscle imbalance or depth perception.)
During these 3148 man-flying periods there were 358 accidents. It may
be noted that the same individual might have been involved in more than
one of these accidents, but that seven-eights of the accidents are one
to sach pilot. Two accidents within a period are extreﬁely rare and
were not counted double.®* Since the totsal eligibility_during these
periods is known we are able to determine the number of sccidents by
pileﬁg with this defeet, which would occur by chance alone.

If there were no relsitionship.md].atever between visual defec“b and
accident there would have been 55.9 accidents by pilots having a visual
defect. Actually there were 72. ‘The plus in the next coluﬁn indicetes
that there wers actually'more accldents than chence, and the 2 in the
final column indicstes that an arrangement such as this could happen
by chance only two times out of a hundred. The computation is |

-

* The distribution of pilots in terms of number of accidents is as
follows: :

Number of Accidents .. No. of Pilots having.
) one or more accidents

7031

687

207
by

14

11

1

2

[vaRob Mo g AN I SR VA NI

Total 7995
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chi-gquared. The totel date involved are es follows:

Acclident No accident Totel
Defect 72 3076 auis
No defect 286 16716 17002
Total 358 19792 20150

Total accidents = 358

Total defects = 31.8

Chence aoocident-defects = 358 x 3148 ¢+ 20150 = 55.9

Actual minus theoretical = 72 - 55,9 = 16.1

Chi-squared = 5,6

Chi = 2.37 end with one degree of freedom a chl of this size

ooccurs only twioe out of a hundred in chance arrange-
ments.

There are four cells in this distribution. Three of thess are
direct counts and cennot be in error though they did necessitate
multiple placement of individuals. The fourth cell is obtained by
subtraction from total eligibility to fly., If estimates of total
eligibility are too high, then the positive relation will be
spuriously increased and if they are toc low, then the negative
relation will be spuriously increased. Our estimeates of privete flying
may be a little too low but the other estimatea are accurate.

It is clear from Table 1 thet wherever there were emough noted
defects to make the caloculation remsomeble, the relation is poaitive.
The probebilities of attaining the relations pictured by chance ere

2, 4, 4, and 3 out of a hundred in vieion, color vieion, hearing, end

structural defect respectively.
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TABLE 2

THE RELATION OF DEFECT TO ACCIDENTS COMEINING FIFTEEN

PERIODS COVERING 1935-1939 INCLUSIVE

(cqmmsrciai Pilots)

Type of Defect No. No. of Chance No, Actusel Ho, Direction Prctebility of
De- Accl- of Acci- of Acei- $ is more sucu & distri-
feots dents dente with Tents with acetuel, - 18 bution by chenc

Defect Defect more chence __ {out of 100)

Vision 8191 3081 239.4 204 - 1

Color Vieion 945 3081 27.6 27 - g0

Hearing * 818 2916 * 24.3 13 - 2

Structurel 1353 3081 39.5% 39 - 94

Cardio-vasculiar 386 3081 11.3 9 - 48

Psychietric 37 3081 0

Table 2 presents similsr evidence for commercisl pilots. All of these
rolations are negetive but only two of them are relisble. In the case of
vision end hearing the chances of having as few accidente by pilots baving
a defect as we actually do are only 1 and 2 out of a hundred respectively.
' This certainly does not substantiate the hypothesis generally held to be
true that accidemt rate 1s higher for pilots with & defect than it is for
others.

We may definitely stete that if there is any reletion at all it ie
compensetory, that is, pilots in the commerciel cless with visual or

hearing defect ere less likely to heve an accldent than are those free

* First pericd in 1935 excluded from this caleculation.
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from the defect. The difference In respect to the other defects is so
small as to be negligible. Commercisl pilots with visual and bearing
defects are less llkely tc have accidents than others end commercisl
pilots having other defects are equally, but certainly not more likely,

to have s¢cldents then are normel pilots in this cless.

TABLE 3

THE RELATION OF DEFECTS TO ACCIDENTS COMBINING FIFIEEN

PERIODS COVERING 1935-1939 INCLUSIVE

(Private Pilots)

. Typé of Defect No. of No. of Chance No. Actual No. Direction Probebilizy of
De=- Acei- of Acci- of Acei- is more such a dd=' -~
fects dents dents with dents with actuel, -~ is bution by oo
Defect Defect more chance (out_of 1
Vision 26201 2653 582.1 618 } 9
Color Vision 1289 2653 28.6 ki 4 65
Hearing 1110 2653 247 26 1 79
Structural 1248 2653 27.7 30 ! 66
Cardio=Vescular 452 2653 10.0 5 - 11
Psychiatric 77 2653 1.7 3 4 31
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TABLE L

THE RELAITON OF DEFECTS TC ACCIDENTS COMBIWING FIFTERN

PERIODS COVERING 1935-1973¢ INCLUSIVE

(Limited Commercisl)

Type of Defect No., of No. of Cherce No. Actusl No. Direction. Probability of

De- Aecci- of Acel- of Acci- $ 15 more. such:-a distri-
Tects  dents dents with dents with actual,,- 18 bution by chanoce:
Defect Defect more chsnce (put. of  100)"
Vision 1017 433 3l.6 35 $: 52
Color Vision 184 433 5.7 g $: 32
Hearing g0 433 2.8 3 f 90.
Structural 1E 433 4e 8 2 - 19-
Cardio-vascular 49 433 1.5 0 - 2

Tebles 3 and / portiray the seme types of material for privete pilots.
and limited commerciel respectively. The figures in the last: column
indicate that the differences which coccur are so smell that they may
eusily have occurred by chance. It is true that in the case:-of private
pllote there are more eceldents with pillots heving a visual. defsct: than:
there would be by chenoe alone, but the difference is ua..mll;- that it
would have oocurred nime times out of a hundred by chanose. It beocomes.
necessary to analyze these materiels in more deteil. If;, foy inatanoe;.
the reletion should be pesitive for each period, then ewen. though. the-
possibility of such differences cccurring by chence im large,. the:
consistency of the relationship would still meke it significant.

Table 5 presents this more enalytic stetement for visual aouity
alone end Table & presents the same type of enalysis for vum'.detnt;oﬁ -

ell types. In Table 6 & particulsr unit, consisting of a-pilot. flying in.
e given four-month period was counted only once, no metter how meny of- the

visual defects he ,posaessed.
5-2277
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TABLE 5

THE RELATION OF VISION DEFECT, (ACUITY, CORRECTED OR NOT)

TO ACCIDENTS

(Private Pilots)

‘Peried No., of No. of Chence No. Actual No. Direction Probabilicy of
Yoar-Thirde De- Acel- of acei- of Acei- 4 is more such a disgsxi-
: ST - feets dents dents with dents with actual, - is bution by
S e e defect defect more chance chance

{out of 100}

1935 - 1 1026 90 17.3 22 $ 20
1935 = 2 923 206 36.1 30 - 25
1935 - 3 695, 109 13.6 13 * 86
19367= 1 597° 98 9.7 12 $ i
1936 - 2 972 210 32.7 31 - 4
1936 <+ 3 1161 150 26.5 29 { 59
1937 - 1 1252 130 22,8 18 - 26
1937 <2 1294 259 45.5 37 - 16
1937 - 3 1055 160 21.3 26 $ 27
1938'-1 .. 992 137 15.4 21 } 13
1938 - 27777 1539 T 274 46.0 60 $ 2
1938 ~ 3 1413 | 183 33.9 35 $ 83
1939 -1 U219 159 311 37 ¢ 23
1939 -2 . 231 A5 57.2 47 - 13
1939 - 3 - dme T 23 40.2 40 * 97

* Difference 14 too small to be noted.
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TABLE 6

THE RELATION OF VISION DEFECT (ACUITY, CORRECTED OR NOT,

MUSCLE IMBALANCE OR DEPTH PERCEPTION) TO ACCIDENTS

(Private Pilots)

Period No. of No. of Chance No. Actuel No. Direction Probability of
Ysar-Thirds De- Acei- of Acci- of Acci- $ is more such a distri-
fects dents dents with dents with ectual, - is bution by
Defect Defact more chance  chsance

{out of 100)

1935 - 1 1279 90 21.6 29 + 7
1935 - 2 1168 206 45.7 41 - 42
1935 - 3 892 109 17.4 16 - 71
1936 - 1 768 98 12.5 18 } 9
1936 - 2 1253 210 52.1 42 * 98
1936 - 3 1533 150 34:9 42 4 16
1937 - 1 1629 130 29.6 24, - 24
1937 - 2 1720 259 60.5 45 - 2
1937 - 4 1401 160 28.3 33 4 33
1938 - 1 1308 137 20.4 31 } 1
1938 - 2 2045 274 61.1 79 $ 1
1938 - 3 2402 183 45.0 50 1 38
1939 - 1 2789 159 1.0 48 1 20
1939 - 2 3085 275 75.0 63 - 10
1939 - 3 2929 213 51.7 57 1 40

* Difference is too emall +o be noted.

5_22975
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Tebles 5 and 6 are read in the seme manner es the previous ones.
There are sbout as many periods showingVZaro or negatlive relation as
those showing a positive ome. The figures in the final column show
that only one of these differences 1s relieble. The seccnd periocd in
1938, where A6 accidents by pilots with defects would occur by chance
yielded 60 actuel accidente end this difference is sufficiently large
so that 1t would oceur only two times out of a hundred by chance. The
second peravod in 1939, however, in whien 57.2 accldenis by piicts with
defects would occur by chance, actually ylelded uvnly 47 end this
difference is lerge enough so thet i* would occur only 13 times out of
e hundred by chance. On the whole, Table 5 corroboretes our rejection
of the positive relation bétween visual defect and accident in Table 3
ci the ground that it would occur nine times ovt of s hundred by chance.
T+ is epparent that thers is no rclation between recorded defect in
visual acui$y and aeccident In this class of pilot.

Table 6 extends thie lack of relationship to the other types of
vigion defect. In thie table there ere five periods showing & negative
relation end nine perinde showlng & positive one. Three of the dif-
ferences sre lerge enough so thet they would occur less than three times
out of a hundred by chance. Twc of these are positive and one is
negative. Three other differences would occur temn or less times out of
e hundred by chance. Tw0 of these are positive and cne 1s negative. If
there is = reletion between viesucl delect in general end acecident among
private pilote, it 1s so omell that many thouszids of cases will be
necessary to portray it. It is also of such a vacillating cheracter that

it may occur in different directiona at different timee end,therefore,

5-RRE76
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must be subject to other conditions than defect alone. Age may be one
of these conditions. Vision defect end age may have entirely different
mesning from vision defect end youth.

The nuaber of cases in the limited commercisl c¢lass 1s so smell,
even for vision defects, that we aire unsble to portray a like analgsis
for this class of pilot. The difference, however, 1s eo small thet it
would occur 52 timee out of & hundred by chence, and tais is good evi-
dence that no relation exisis betwesm the defect and aceldents.
Tnspection of the counts themselves is convincing. There are only 3%
accidents out of 1017 four-month flyine experiences with defect. Since
there are .33 accidents, taking totel eligibility into consideration,
wo would expect 32 by chence. It is apparent that the three surplus
is an unreliaole basls for coneludi.z that there 1s a relationship.

Tuis 18, of sourse, what the 52 times out of a hundred by chance means.

It should be stated here that analysis of any of the other defects
by pericd is impossible becasuse of the small numher of cases involved.
Tt is pertinent tc ask what types of materisl were used as a basis for
the statement that there 13 a difference in rate cf acecident beiween
pllots having defects and pilots who are free from the defect. After a
study of five years, ocoasaioning an intricate anslysis of materials into
_four-month periods, we lack enough accidents with defect to allow definite
ennclusions with the possible exception of vision in two classes of
pilots. A study based on such materials without the advantage of a very
rigorous statistieal classification would be subjeei to a great deal of

R.
error. Dean Brimhall has already commented in various places upon the

application of such logic to fatalitles. Less then ten percent of the
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accidents analyzed in preceeding tables involved fatality and we were
unable to meke any study whatsoever of the relation of defeet to fatality
because so few fatal accldents of pllots having e defect are available.
The humau race has not been flyling long enough to give us eny auch
stetistical plecture.

PTABLE 7

THE RELATION OF VISION DEFECT (ACUITY CORRECTED OR NOT)

TQ_ACCIDENTS

(Cormerrinl Pilots)

riod No. of No. of Chance No. Aetuzl No. Direction Probability of
sar - Thirds De- Aceil of Acei- nf Acci- $ 1s mora such a distri-
fects dents dents with dents with actusl, - is bution by chance

Defec} Defect more chance {out of 100)

235 - 1 A5 165 9.6 8 - 59

735 - 2 459 253 16.3 17 * 86

3135 ~ 3 466 168 10.8 8 - 37

936 - 1 458 176 11.3 17 } 8

336 ~ 2 476 275 18.3 13 - 23

336 ~ 3 473 182 11.8 11 - 81

37 -1 538 146 10.9 1 $ 72

331 -~ 2 L23 278 i6.2 13 ~ 40

337 - 3 509 178 12.2 16 3} 25

338 - 1 497 147 10.3 7 - 28

938 -~ 2 573 244 2,1 15 - 15

33& - 3 646 212 20.8 13 - 7

939 - 1 425 18, 11.6 8 - 30

739 - 2 L4 278 18.6 1. - 26

339 - 3 543 195 16.0 11 - 19

DPifference is too small to be noted.
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TABLE 8

THE RELATION OF VISION DEFECT (ACUITY, CORRECTED OR NOT, WUSCLE

TMBALANCE OR DEPTH PERCEPTION} TO ACCIDENTS

{Commercial Pilots)

Period No. of No. of Chance No. Actual No. Direction Probability of

Year-Thirds De- Acci- of Acci- of Acci- § is more such a distri-
fects  dents dents with dents with actwsl, - is bution by chane

Defect Defect more chance fout o 100!}

1935 - 1 469 165 10.9 9 - 55

1935 - 2 521 253 18.5 20 4 72

1935 - 3 524 168 12.1 10 - 52

1936 - 1 513 176 12.6 19 3 6

1936 - 2 536 275 20.6 15 - 19

1936 - 3 532 182 13.3 11 - 51

1937 - 1 591 146 12.0 12 * 99

1937 - 2 L67 278 17.9 14 - 33

1937 - 3 571 178 13.7 19 $ 13

1938 - 1 562 147 11.5 8 - 26

1938 - 2 651 244, 24.0 16 - 3

1938 -~ 3 640 212 20.6 14 - 13

1939 -~ 1 482 184 13.1 9 - 23

1939 - 2 511 278 21.3 16 - 22

1939 - 3 621 195 17.8 12 - 1

* Difference is tco small to be noted.

5-ARLTE



- 16 -

Table 7 presents an analysis of the relation of visual acuity to
accicdents in commereisl pilots by period. Eleven of the fifteen perlods
show & negative relation. This bears out the conoclusions reached from a
consideration of Table 2. It is true thet the differences are of such s
glze that they mey easily occur by chance. However, &s noted above, &
consistent negative relation throughout the pericds is added evidence to
substantiete the significant difference pictured in Table 2.

Table & shows the releticnship between visual defect of all types
to accident in the case of commerciel pilots., In the fifteen pericds
studied there are only two in which there is & probability better than
ten out of & hundred that the associetion between visuasl defect and
accident is more than chance. 1In one of these pericds (1938-3) the
accidents by pllots with e defect are less then would ocour by chence.
In the other pericd (1936~1) the accidents by pilots with a defect ere
greeter than would occur by chemce. In eleven of the fifteem perriods
the accidents by pilots with a visual defect are less tham would occwr
by chence. In one period there is no difference {less than .05). In
the leet two years all six periods show fewer aceidents by pilots with a
vision defect than would oceur by chence.

These statlistics Indicate & compensetory relation between visual
defect and accident in the case of commerciel pilots. It seems highly
probable that a defect of this type mekes an accident less probable than
1t otherwise would be., If similer materisls could be developed for the
other defects, ea they cannot because of the limited numder of pilots

heving a defect e&nd an accident, we would expect, from Table 2 to find

5-2A I
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similar negative relat®ons. This is, however, a theory only since the
statistical evidence 1s not adequate to make such computations and the
material in Table 2 is not adequate to justify the assuwmption. We do
point out, however, that we have covered flve years and mede every
effort to take the greatest advantage of our materials and if we are
wnable to sdduce evidence with thess sources end such methods, we are
certainly justified in doubting assertions of a positive relaticn such

asg have been made in the litsrature.

TABLE g

TEE RELATION OF VISION DEFECT (ACUITY, CORRECTED OR NOT}

TO ACCIDENT™
(Solo)**

Period No. No. Chaence Actual No. Direction Frobability of such
Year- of of acci- No. of of acel- + is more a distribution by
thirds Defects dente accidents dents actusl, chance {out of 100)

with with = 13 more

Defact Defect chance
1938-1 166 3 b 0 *
1938-2 240 47 (9 9 3 52
1938-3 316 45 6.2 9 + 22
1939-1 425 52 5.5 5 * 81
1939-2 568 100 10.9 8 - 34
1939-3 691 111 12.2 24 } less then 1

** Only two years of this classification available
* Difference is toe amall {0 be noted

5-zRie
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TABLE 10

THE RELATION OF VISION DEFECT (ACUITY, CORRECTED OR NOT,

MUSCLE IMBALANCE AND DEPTH PERCEPTION})

TO ACCLIDENT®
{Solo)**

Poriod No. No. Chance Actusl No. Direction FProbebility of such
Year- of of no. of of acci- ¢ 1s more a distribution by
Thirds Defects Accldents accidents dents actusl, chance. (out of 100)

with with - 13 more

Defect Defect chance
1938-1 217 3 .8 0 *
1938-2 316 47 7.8 1 + 12
1938-3 419 45 2.2 11 + 27
193%-1 568 52 T 8 * 81
13%9- 742 100 14.3 10 - 22
1939-73 886 111 15.6 29 ¥ less than 1

Tables ¢ and 10 present evidence by period of vision defeet in relation
to accident ut the solo stege. Materials for two years only were
avzilabls. Inspection of these materials corroborates the conclusion
reached from Table 1. In each table, four of the six periods show a
difference over one betwesn actual and chance. Three out of four of
these relations are positive in both tables. The differsence in the last

period of 1939 is very large and significent.

**  Only two years of this classificetion :: -ilable

* Difference is too amall to be noted. .
y-ARP76
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This indicates & liability to sceident in the solo stage for
pilots with a visual defect. Since such liability is not found in any
of the other stages, it prompts further investigstion of its causes.

The wvariation in the relationship between pericds alsco prompts an
investigation of correlated conditions. It suggests that the defect

alone is not prbvﬁ&ative, that ;t must be agsociated with other conditions
before 1t becomea a menace to safety.

We would like to compare accident-defect classificaticns in respect
to other factors such as age. Are pilots who have & defect end an
accident older then pilots who have an aceident but no defect? Are they
older than pilots who have a defect and are flying in that period but
have no Qcoident? Are they older than pilots flylng in that period who
have nelther a defect nor en acoiaent? Unfortunately, however, the
nmaterial is available for two classes only, - those who have a defect
and an accident and those who have an acdident but no defect. This will
enforce severe limitations upon our interpretation. We are able, how-

ever, with some speculation to indicate e probable interplay of. factors.
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TABLZE 11
AGE OF SOLO PIILOTS WITH ACCIDENT RECORDS

Age-years Peroent of 58 Paroent of
pilots having 265 pillots
vision defect at with no record
time of . of defest of
aceident . any kind

20 & under 9 15

2L - 25 1 X

2% - 30 2 - 25

-3 22 17

36 - 40 10 8

A - 50 12 [

over 50 9 1

Total 100 100

Chi-squared - 2,.5

P = 0004

Table 11 shows the age distributioms of eclo pllots at the time of
accident. It is apparent that those with a defect are older than the
others. Diaspariiy ss large as this would ocour by chenee less then four
times out of tem thousend. Now, If we knew that the group having an
accldent and a defeoct was also older them the group having a defect bus
ne aceident, we ocould conoclude that age and defect in oopbination

prejudice tqward accident.
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The alternative sssumption would be that all defect cases are oldér,
irrespective of aocldent ocourrence. At the commercial stage this es-
sumption is tenabl_e but at the solo stege it is more doubtful. We,
therefore, concludé that ege &nd vision defect together may represent a
handicap to‘flight‘training. Th%s is npt unrsasonable. Adaptation to
vision defect in new iea;ming Processes becomss progressively difficult
with age. This must necessarily follow from the many compensations which

are scguired and become barrlers to new learning.

TABLE 12

AGE OF COMMERCIAL PILOTS WITHE ACCIDENT RECORDS

Age - years Percent of 190 Percent of
pilote having 2386 pllots
vislon defect with no record
at time of of defect of
eccident any kind

30 years & under 27 &5

31 - 35 32 27

36 - 40 21 18

A = 45 11 8

over 45 10 2

Total 100 100

Chi-sguared = 53.1
- = « 000000
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TABLE 13
AGE OF FRIVATE PIIOTS WITH ACCITENT RECORDS

Ago - years Percent of 5,2 Percent of
pilots having 1625 pilots
vision defect with no record
at time of of defact of
accldent any kind

20 & under 3 8
2A - 25 16 2
26 - 30 23 28
A -3 19 18
36 - 40 13 15
4l - 45 10 T
46 - 50 7 2
over 50 9 1
Total 100 100

Chi-gquared = 153.3

P = +000000

Table 12 presents the same age comparison for ccomerciel pilots.
Differences in age distridution as large as this between vision defect
end non-defect groups both of which have haed an-accident would ocouwr
only once in a miilion chance arrangements. However, in this group it
seems very probable that vision defect end age are associated emtirely
apart from acoident. The defect group who did not have an aceident are

probebly older thapn the non-defect group who did not have an accident.
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This assumption arises from our knowledge of the deterioration of vision
with age and the negative reletion between defect end accildent liability
emong commerciasl pllots.

In any case vialon defect groups who have accidents are older than
are other pilots having accidents. This is true of all clagaes. Teble
13 shows the seme discrepancy for private licenses. Agailn the difference
in distributions is s0 large that it would ocour in chence arrangements
less then once out of a million. If seems cleer from Tebles 3, 5 end &
that the defect alone is not a handicap in this cless. But age together
with defect might still be correlated to mocident., We repeat that the
svidence necessery to put this to a cruecisl test 1s not now evailable.

To sumerize: In consideration of the negative relation exisfing
between vislon defect end accident in commerciel pilots, it seema
probable that here nelther age nor defect is related to accident but
only to¢ each other. Indeed this may be egqually true emong the privete
pilots. Pub in the ease of solo pllots, where there 18 & positive
relation between defect and accident, and the defeot plus acoident pilots
are signifioantly older, there is a very good chence that age sccentuetes
the visioh defect liability to eccident. Age and defect together may very
well be o handlocap to learning, dbut not to continuation of developed

ebilities.
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