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bThe 1974 and 1975 aircraft accident experiences of civilian pilots with eight select-
ed static physical defects have been examined and reported previously. Three cate-
gories—-blindness or absence of either eye, deficient color vision with a waiver, and
defictent distant vision--had significently more accidents than were expected on the
basis of observed-to-expected ratics. However, pilots with these conditions reported
considerably higher median 6-month flight times than did an active airman population
sample and accident afrmen without selected pathology. Im 1975 the reported recent
and tetal flying times for all airmen with these defects were determined and accldent
rates were calculated. The rates for airmen with blindness or absence of an eye were
still found to be significantly higher. The contact lens group was also selected to
receive special attention in a study of the 1976 sccident data’ because marginal sig-
nificance was found on analysis of the 1975 data and, after 1976, this group will not
carry a pathology code or require a waiver and thus will be difficult to study.

Observed-to-expected ratios for 1976 are 1.91 for deficient color vision with a
waiver, 1.28 for contact lens users, 1.37 for blindness or absence of either eye, and
1:62 for deficient distant vision. The accident rates per 100,000 hours of cumulative
and last 6 months' flying experience were significantly greater for contact lens users
and monocular pilots than for the active airman populatioen.:.The other groups had no
consistently ‘significant differences. Each accident was reviewed to determine time of
day, phase of "flight, weather conditions, and recent flight experience in an attempt
to deggfminc(bases for the findings. None was found. ’ '
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of contact lenses, deficlent color vision with a statement of demonstrated

THE 1976 ACCIDENT  EXPERIENCE OF CIVILIAN PILOTS
. WITH STATIC PHYSICAL DEFECTS
' /

1. Introductlon.

The 16;4 and 1975 alreraft accident experiences of civilian pllots with i
elght selected static physical defects have been examined and reported pre-
viously (1,2). These conditlons were blindacss or abscence of either eye, use !

abiltty (walver} and no operational limitations, deficient color vision with

a restriction "not valid for night flight or color signal coutrol,” deflcetent
distant vision, paraplegia, deafness, and amputations. For each category we
determined the number in the active alrman population, the rate per 1,000
alrmen, the vxpected number of accident alrnen on a ratio basis to total air-
men and total accidents, the observed accldent alrmen, the abscerved-to-
expected accldent afrman ratio, and the atatistical gipgnificance by the chi-
square test. Three groups—--blindness or absenece of elther eye, deficleat
color vislon with a waiver, and defictent distant vision--had sipgnificantly
more accidents than were expected on the basis of obaerved-to-cxpected ratios.
In 1974, pilots with these three conditions repurted considerably higher

{4- to 8-fold) median 6-month [light times In the 6 months preceding their ]
most recent physlcal examinations pefore their accldents. than did an actlve
atrman population sample, but the study was not designed to determine the
role of cxposure by calculation of acclident rates. o

i .

~

In 1975 the same three catepories plus the contact lens group had more
aceidents than were expected as demonstrated by the obsorved-to-expected
ratio. This year the self-reported 6-month and total flying times for all

alrmen and all atrmen with the three -defects significant In 1974 were deter=’ e

mined and accident rates were cateulated.,  The rates for alrmen with bllnd-
ness or absence of an cye were found to be signiftcantly higher than the
total active afrman population. The rates for atrmen with deflcient distant
vision and deficient color visloen amd a walver were not signlficant when the
6-month- [lying tlmes were used; the rate for the color vislon proup using
total time was significantly lhilgher but was felt to be of marpinal importance
considering the 6-month rate.

_ Ind ividual accident records were reviewed Lo determine any possible
relationship between visual defects of the pilot and accldent cause, phase of
flight, type of tlying, time of day, and weather but o unusual assoclations
were determined, .

The contact lens proup was aelected to receive speclal attentlon In a
study of the 1976 data bBeeause a margiml significance was found In the anal-
ysis of the 1975 accidents and, after 1976, this group will not carry a
pathology code or require a walver and thus will be very difficuit to stuwdy.
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1I. Method.

For the 1976 active alrman population of 780,408, the numbers were deter-
mined who had blindness or absence of either eye {includes uncorrectable dis-
tant visual acuity of 20/200 or worse in one cye); contact lenses; deficient
color viasion but who had taken and passed a signal light gun test and had no
operational limitation; and deficient distant vision (uncorrected distant
- vislon poorer than 20/100 for first and second class, or does not correct to
standards for any'class). The deficient distant vision category.ordinarily
_includes many who also have absence of an eye and some who wear contact lenses,
ﬁ but these were subtracted for this study.

; For each of these four categories, their representation per 1,000 active = - ’
airmen, expected frequencies for 4,355 total accldents, actual accldent expe-
rience, ratio of observed to expected accidents, and significance by the chi-
gsquare test were calculated. ' '

Total and last~6-months civilian flight hours, reported at the time of
the most recent physical examinations, were obtained for all active airmen,
those with blindness or absence of either eye, those with deficlent distant
vision, those with deficient color vision, and those whe wear contact lenses.
From these flight time data, accldent rates per 100,000 hours of flying
experience, both total and in the last 6 months, were calculated and
statistically compared. '

Finally, the records for all aceidents involving pilots in one of these
four defect categories were reviewed by the suthors to determine if.medical
conditions had been considered by the accident investigators or 1f time of
day, phase of flight, nature of the accident, or other findings offered any
plausible explanatlion for the accident experience of these groups.

R il

ITI. Results.

The numbers of actlive alrmen in each of the four categories and thelr
accident experience in 1976 are shown in Table 1. The 1974 and 1975 data are
- included for comparison. Again, the same four categoriecs had more than thelr
érpected numbers of accidents--deficient color vision with no restriction,
deflclent distant vision, blindness or absence of either eye, and contact i
lens use.

When the accident experiences of ailrmen with each of the four statice
defects of major concern were compared with the total active airman popula-
tion accident experlence per unit of total (cumulative) and recent {6 months)
exposure {Table 2), both rates for alrwen with blindeess or absence of an .
eye were again found to be significantly higher as were those for the contict
lens group, the rates for theose with deficient color vision were agaln sig-
nificant when total experience was used but not significant when calenlated
for recent exposure. Similar findings to these for color vision were obscrved
for .the deficient distant vislon category.
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Review of each of the accidents and axtraction of factors of interest ‘
and concern did not reveal any unusual associations of these accidents with C
weather, time of day, mid-air collisions, or agricultural flying. Physical '
findings had not been ascribed causal roles. Landing accidents, which
usually account for about 40 percent of the total, wetre 1isted 1in our pre-~
1iminary tabulation as the phase for 89 percent of the monocular pilot acci-
dents. However, after review of the reports for the correct phase and
adjustment for emergency 1andings'reported1y caused by mechanical problems,
the final figure was 41 percent (15 of 37). Of these, two struck objects
(power line, trees) on approach, one misjudged snow depth, two landed left or :
right of &he runway, four ran off the end of the runway (one on a downwind '
janding), two lost directional control, and one accident was blamed on a 3
downdraft. Most of the 15 were pilot factor accidents but not definitely
assoclated with their visual problems. Binocular pilots have similar acci-
dents. Some of the accidents with "loss of power' and other cited mechanical
problems could also have been due to human factors; mechanical problems can
be caused by human errors and loss of power {8 an easy eXcuse for landing
short.

~ When the medical records of 36 tmonocular” pilots with the 37 accidents
were reviewed, we were surprised to learn that 3 had been miscoded and 5 who
were originally correctly coded were subsequently reported as having better
than 20/200 corrected visual acuity in their Ypad" eye.

No corrections te the tables and calculations have been made as a result
of this finding. We assume that the ervors and variations apply-equally to §
the 37 accident airmen and to the 4,855 total “"monocular™ airmen groups. The
ratios and rates which we have calculated here are, by definition, estimates
and we feel that they are still best estimates. We do mot have sufficient
resources or. priority to review all 4,855 medical records at this time.

PORPIPL

0f the 36 monocular airmen who had accidents, 18 had no useful vision

in one eye, 9 had best corrected vision of 20/200 or worse in one eye, 5 had
previou~ visual recordings which caused correct assignment of a monocular

code but do not presently meet the criteria, the record camnnot be located for
one, and 3 never should have been coded as monocular. Oné of the non-monocular
pilots had two accidents in 1976.

3ix of the 37 accidénts were fatal; 2 of these 6 pilots did not meet
the monocular criteria at the time of their accidents. '

No unusual associations were found with phase of flight, accldent cause,
weather, time of day, or recency of experience for the contact lens, deficient
distant vigion, or deficient color vision groups, either.

IV. Conclusions.

Despite the recent discovery of errors and varlations in the assignment
of the code for monocularity, the increased accident ratios and rates for
monocular pilots, whicly have been observed for 3 consecutive years, ate felt
to be real. However, there is no clear indication at this point of the exact
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nature of the problem or how to aveld it. . No changes in medical standards or
policies are proposed at this time, Studles have shown normal performgnce

by binocular ptlots suddenly reundered monvcutar {3.04,5) s0 no turther rescarch
is recommended, elther, for now. , i

We Jo sugpest greater awareoess of these findinga and our concern, fn-
creased knowledge about depth perception, and recognition of the disadvantages
of monocularity bytf1light instructors, physictans, affected alrmen, and
accident -dnvestigators,

At a recent ataff seminar, 15 visual cues for depth perception were
fdentiffed. Only two (stercopsis and convergence) are binccular, the other
13 are wonocular including retinal sfze, which (s better than stervopsia, and
mot{on parallax, which is alue very effvetive, However, with monocularity
there is 1) no apare, 1) possible Incapacitation by a foreign body, 3) a
vreduced field of viulon, 4) an uttcompensated blind spot, 9 Inecreased aware-

nesys of floaters, aond, perhaps most fmportant, 6) frequent denfal by the
Individual, - :

The varfable clnasi(lcation of many. pllots as menocular, which has con-

- plicated the analysis hevetn, can prohably be attributed to the frequent

lmprecise measurement of aculties of 207100 or worse. A case which varied
from 20/400 to X0/13. uncorrectod probably fnvolved wadetected contact lenses.
Improved accuracy will be stressed for Aviatton Medieat Examiners,  Theve Is
some regret that administrat{ve monocularity Is combined with actual

monocularity n our data base and that refractive crror {afoermit{on {5 not
abtafned. ) :
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