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ANALYSIS OF PHYSICAL DEFECTS FOUND BY THE ARMED

SERVICES IN PILOTS CERTIFLED TO BE WEITHOUT

DISQUALLFYING DEFECT BY CIVIL PILOT

TRAINING EXAINATION

By
Raymond Franzen and Desn R. Brimhall
Civil Aeronautics Administration
Department of Commerce
Washington, D. C.

July, 1942

Independent examinations of pilots were made at approximately the
same time by two physiciens, one for the Civil Aercnautics Administration
and the other for the armmed services. These examinations offer an oppor-
tunity for analysis of disagreement. The study is based on 12856 pilots
who had completed primary training and had been medically certified for the
secondary stage of Civil Pilot Training. Medical officers of the Army Alr
Force exsmined 925 of these pilots and disqualified elmoset half of them.
The Neval Aeronautice Bursau medical officers examined 361 and disqualified
ahout one-fourth of this number. The lerge difference between the Army and
the Navy and the degree of disqualification of previously certified men
might easily be expleined if the exauiners of the Amed Forces employeq
higher standards of qualii’ication then had the Civil Aeronautics physicians.
In the main, however, the same stendards were amployed in both examinations.
The most important exception is wvision, sinece here refraction was used dy
the Army and the Navy but not by the civil examination.

If we consider only those characteristics for which the seme measurea

were used by both the Civil Aeronautics and the military and naval physicians
S.pe¢v7
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and eliminate such defecte as might have developed between the two examina-
tions (insufficient deniition, welght, ets.) we find that of the disgualify-
ing defects noted only 16 percent were recorded as ﬁhe same by the two
examiners. In these cases there was agreement as to the defsct and its
severity, but the.Army and Navy doctors considered the defect to be &
flylng handicep, whereas the prevlicus exeminers had not. Predominant emong
these defects to which the Army and Navy gave more importamee for the seme
stendard are color vision, height and two. cardio-vascular messures, blood
pressure and the Schneider.

The principel cause of such a high rate of disgualificatlon among these
previously certified men is, therefore, disagreement between the two
examiners as to the existence of a defect or as to its severity. For
example, the Armed Forcea cited poor visual scuity as a disqualifying
characteristic of 86 men. This is before refraction and strictly comparable
to the civil exemination. For 85 of these 85 men the Srmy and Navy
physicians recorded a different visual aculty than had been found on the
previous examination. Similarly 69 pilots were disqualified with pervous
-and psychiatric defects ma part or all of the resson. Only one of these &9
had been noted as having such e defect by the doctors who had qualified them
for Civil Pilot Training.*

With the data provided by these dissgreements aboﬁt disqualifying
defects, we were able to study (1) differemces between disqnalifiéation by

Army and by Mevy physiciamns, (2) the reasons for disqualification in

* Five of the &9 were Navy disqualifications on the basis of "Falling Test".
Neither C.A.A. or Army physicians used this test.
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Mfferant reglons where different medicel personnel made the examinationd,
and (3) the types of defect found in pilots already certified as adequate by
¢ivil sero-medical exeminetion.

Differences Between Army and Navy in
Defocts Noted for Disgualification

‘Pable 1 shows that when a large number of cases exemined by meny &if-
ferent physicians is oconsidered, there is real agreement between Army and
Navy nodioal; personnel, about the types of defect that should disqualify
candidates for alr-training. Anelysis presented later will show that this
| egreanent does not hold from doctor to dootor within the examining steff.
The signifioant difference aﬁpoaring in Table 1 is the proporticn of {otal
diaqualification by doctors répresenting the two branches of the Armed
!‘oroes: Within this group of pilots, all of whom had been certified as
elizible by'one qualified asro-medical representative, the Army disqualified
48 percent- and the Navy 28 percent of the oases examined. There is no
explanation. of such a discrepancy between rejection rates exocept an un-

reasonabla. difference in the ssverity of the oriteria.
5-a’97r7
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TABLE 1 -

PERCENT OF PILOTS ACCEPTED BY C.P.T. WHO WERE FOUND TO EAVE
DISQUALIFYING DEFECTS BY ARMY AND NAVY PHYSICIANS

Types of defects noted ad

basis for disqualificatjion® Amy N
% of 925 % of 5!1 |

Cardio-vascular 22 12
Anthropometric 16 12
Vision other than acuity 16 1l
Visual acuity 8 -3
Adaptability Rating for Military Aviators (ARMA) 7 -
Teath 7 3
Nose and throat 6 3
Nervous or psychiatric 6 2
Miscellaneocus 6 3
Color wision 3 2 '
Hearing, eardrum, etc. . 1 h
Total % disqualified : 48 28
Total # examined 925 361

Cerdio-vascular, snthropometric and vision (other thapn solor vision)

defects** were most commonly found by both Army and Navy physicians. Hear-
ing, color vision snd miscellaneous (hay fever, skin disease, mediocal

history, etc.) defects were the least common causes for disqualifying.®**

¥ Any pllot appears only once within any class of defects. Thet is, if a
disquelification had severel disgualifylng cardio-vascular measures he
was counted only once in the cardio-vascular dsfect olass. However, a
pilot may appear in more than one of these major clasgifloatioans.

*k pn itomized 1ist of the recorded defects included in each c¢lass appears
in the final table.

*¥*% A disquelifying defect as presented in Tables 1 - 5 was not necessarily
the sole cause for disqualification. For about half of the cases defects
in more than one class were cited as the basis for rejeotion.
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The s*gnificance of the material in this table may be illusirated by
consideration of the 22 percent and 12 percent of exeminees disqualified
for cardio-vascular defects by the Army end Wavy respectively. It is
difficult to aécept unchallenged a pracedure of pilot selection wherein
one set of physiclans can examine and pass the cardio-vescular fitness of
201 men who, when re-examined by another group {Amy) sre disqualified
(not necessarily for cardio-vascular reasons alcne). Of these 149 were
given a different cardio-vascular record and the remaining 52 were given
the seme record. It is also difficult to understand how pilots certiéied
by one exzamining personnel, when difided into two presummsbly random samples
and re~examined by two different groups of physiclens (civil examination
first, followed by either Army or Navy exsmination) could be disgualified
for cardio-vascular defects at the rate of 22 out of one hundred by one
medical staff and only 12 out of one hundred by the other.

On the average, then, while naval and militery physicians place the
same relative emphasis upon the different types of defects, the Army rate
of disqualificetion ie twice as hizh as that of the Navy.

Differences in Examinations by Regions

Tables 2 and 3 given the regional figures for Army and Navy disquali-

fications which together make up the total defect percentages just

discussed.
-8R %77



Regional staffe differ widely in the emphasis placed upon defects.

PERCENT OF PILOTS ACCEPTED BY C.P.T. WHOM ARMY PHYSICIANS
FOUND WITH VARIOUS TYPES OF DISJUALIFYING DEFECTS

-6 -

TABLE 2

Region

% ir %201’ %1or ﬁltor %2 of 601‘

140 151 169 166 136 107

Cardio-vascular 38 16 n 16 37 17
Anthropometric 21 13 10 18 20 13
Other | vision <1 11 17 20 15 12
Visual acuity 7 6 9 11 12 7
A.R.M.A. 1, - 1 4 6 9
Teeth g 5 12 7 7 4
Nose and throat 4 2 12 8 7 3
Miscellaneous A 5 7 L 10 3
Nervous or psychiatric 3 7 9 5 6 9
Color vision 4 9 1 2 5 1
Bearing, eardrum, ete. 1 - - 2 FA 3
Total % disqualified 56 42 49 L5 57 [VA
Total # examined 140 151 169 166 136 107

5-a2T7Y
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‘TAELE 3
PERCENT OF PILOTS ACCKPTED BY C.P.T. WHOM NAVY PHYSICIANS

T =

FOUND WITH VARTIOUS TYPKS OF DISQUALIFYING DEFECTS

A 1 2 Eﬁ“% .6 - 7 l‘g-uion.s

% of %of %of % of %of % of of

97 2 67 (] 80 34 361

Cardio-vasoular 18 5 4 16 13 3 12
Anthropometric 19 1 3 13 11 6 12
Other vision 19 1 9 8 9 - 1
Visual aocuity 1 5 7 - 4 - 3
Toeth 2 5 4 3 1 3 3
Nose and throat 7 - - 3 1 3 3
Miacellaneous 2 - 3 5 J 3 3
Nervous & paychiatric A 5 - 2 .I. - 2
Golorlvisio'n 1 - 3 2 3 - | 2
Hearing, eardrum, etc. 1 - - 3 1l - 1l
Total % disqualified 37 32 2 28 26 15 28
Total # examined 97 22 67 6l 80 34 361

* Only one case sxamined by the Mavy in Regiom 4
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There is also wide disparity emong the total disquelifiocation rates.
A pilot oortifi,gd Iror,c.P.‘I*, training hgd Ilesa than an even chance of
qualification {f he was exemined by the Amy in Regions 1 or:'5 while he
had a 3 out of 5 chanoe with Armmy physicians in Region 7. If he went to
the Na_mr in the same ;'og:lioq his chances of acceptance were better them 4
aout of 5 em'.l in Région 2Lthey were a8 good a8 2 out of 3. Such differences
in rejeotion rates among a group of pilots gelected by previous medical
exemination 1s 1noonsistent with an objactive and ocordinated medicul
omnination program. When we conslder ths individuwal perosntages of the
table 1t seens iporedible that a cardio-vasoular def?ot severe enough 40
disqualify should be found among 37 or 38 percent (Army Regions 1 and 5) of
men who had alreedy been exsmined and guelified for secondary flight tra:l.ﬁ-
1.ng Similarly it reflects bedly on standards of examination to heve a
differenoe in the measurement of visual aeuity (Snellen ohart) auffic:lently
J.arge to qualify in one exeminetion and disqualify in emother in moxe than

10 percent of the cases examined (Army Regioms 4 and 5).

| h-2RPT7?
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TABLE 4
PERCENT OF ARMY DISQUALIFTCATIONS WITH VARTOUS DISQUALTFYING

DEFECTS
Region All

il of iaor 7’? Z%:r 5501' ﬁsor %701' R;‘tiﬁ_

79 63 & 75 78 47 23 447

Cardio-vescular &7 38 22 36 65 38 43 45
Anthropometric 38 32 20 4 35 30 26 22
Other visiom 37 25 34 45 26 28 30 32
Visual soculty 13 1, 18 2 20 17 - 17
ARM.A. 24 - 23 8 11 21 4 15
Teeth 15 11 2 15 12 9 13 15
Nose & throat 8 5 26 17 13 6 - 13
Miscellaneous 8 11 15 8 17 [ 22 13
Nervous or psychiatric 5 16 18 11 10 21 22 13
Color.vision 6 2 1 h 9 2 4 7
Hearing, eardrum, ete. 3 - - 4 é 6 - 3
Total %* 22, 173 202 243 224 18, 16 205
Totel # diequalified 79 63 82 75 78 47 23 447

* More than 100% because of multiple~defect disqualifications.

5-2 X977 .



PERCENT OF NAVY DISQUALIFICATIONS WITH VARIOUS
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TABLE 5

DISQUALLIFYING DEFECTS

1 Al 2 : g = 6 _gll 0
% of % of % of % of .gi_o%s—

36 15 17 21 101
Cardio-vascular 47 20 59 A8 L2
Anthropometric 50 13 A1 43 42
Other vision 50 40 29 33 39
Visual acuity 3 33 - 1 10
Testh 6 20 12 5 10
Nose and throat 19 - 12 5 11
Migoellaneous 6 13 17 10 10
Nervous & psychiatrio 11 - 6 1 9
Color vision 3 13 6 10 6
Hearing, eerdmm, ete. 3 - 12 5 4
Totel %** 198 152 200 187 183
Totel # disqualified 36 15 17 21 loi

* Too few cases disquelified to allow reliable percenteges.

** More than 100% because of multiple-defect disqualifications.
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Differences in the relative emphasias placed upon defsocts as shown in
Tables } and 5 make 1t feirly obvious that various ¢ypes of speocjaliza-
tion smong the medical personnel of the different regioms determines the
bases for disgualification. BSixty-seven and 65 percent respectively of
the Army disqualifications in Regioms 1 and 5 were recorded as having dis-
qualifying cardio-vascular defecta compared with a 22 percent occurrence of
this disguelifying ceuse in Region 3. Army doctors in Region 7 moted 22
peroent of their disgqualifications as heving nervous and psychletric dis-
orders ﬁhiln the doctors of Reglion 1 s0 noted only 5 percent of their dis-
qualifications, True presence or ebsenoce of the defect could not e:pléin
the fact that Region 2's military medicel personnel disquelified 21 percent
of thelr rejects for color vision, whereza among Reéion 3's disqualified
pilota there was such defect in only ome perocent. Region 3 in the Army
mentioned 264 of their ceses for nose and throat defecit. Regiom 7 mentioned
none.

The Navy exeminations show as much dlscrepency as the Army among reglona,
but because the severity of their standards is more reasonsble the nwmber of
disqualifiocations is usually too small {0 allow many reliabic comparisons.
Fifty percent of Region 1 and only 13 percent ¢of Region 3 Navy disqualifi-
cations imcluded enthropometric defects {usually height end/or weight) in
the disqualifying diagnosis. Navy doctors im Region 1 were elso interested
in nose end throat conditions, finding disqualifying defects of this type
among ‘19- percent of the rejected pilots. The Navy medicel steff in Regions
2 and .3 apperently did4 not share this interest since they found no ceses

with nose and throat conditions sufficiently bed to disqualify.
5-anlTy
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These differences among regions are not chence differences, Ths dif-
Terences in ampheais between Amty Regicna 1 and 2, for inatance, would ocour
only two times out of 100 as a chance disparity between two groups of this
sizel, if they werse from the same umiverae.

All of these pillota had been previously qualified for secondary tra:ln--‘
ing by a oivil medicel exsminstion. One possible explanation is that the
atanderd used by each physician is o reject a gilven proportion of all
cages exsmined by him, ususlly on the basis of the phyeicisn’se chief olinioal
interest, and that this rejection i1s made irrespective of the true ococurrsmce

of the defect. Thisz conclusion need not imply that the previons exsmination

was mpore relisble, bub it does imply thet if pilotg wers eent 4o enough

dectors they would eventually all be disqualified. Such a gituvation is

certainly not consistent with the objectives of the aero-medical professiom.
More objective and uniform standards must be developed.

Combinations of Disguelifying Defects
As stated above, emch of the defects which provide the date for this

apalysis was not necessarily alone the reason for disqualifieation. Army or
Navy physiciane ¢ited more then one defect in disqualifying more then half

the cases. Defecte as they disquelified #'one end in oombination with other

defects, are presented in Tebl-«s 6 and 7.

S-2&TNY
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TABLE 6
BASES POR DISQUALTFIUATIONS BY ARMY PHYSICIANS
OF PILOTS ACCEPTED BY C.P.T.

Region 1 Region 2 Region 3 Region 4
In In In In

Comb, Alone Comb, Alone Comb, Alone  Comb. Alone

A.R.M.A. snd F,A.T.
Visual acuity

Color vision

Other vision
Hearing, eardrum, eto.
Nosge end throet
Teeth

Nervous or psychistrio
Anthropometric
Cardio-vescular
Miscellaneous
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Total disqualifications 79
Total exemined 1,0 151 169 166
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AR.M.A. end ¥.A.T.
Visual aculty

Color vision

Other vision
Hearing, eardrum, ete.
Noge and throat
Teath
Hervous or psychiatric
Anthropometric
Cardio~vasoular
Miscellaneous
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TABLE 7
BASES FOR DISQUALIFICATIONS BY MAVY PHYSICIANS
OF PILOTS ACCEFTED BY C.P.T.

Region 1 Region 2 Region 3
In In In

Comb. Alone Comb. Comb, Alone

5

Visual ecuity

Color wision

. Other vision

Hearing, eardrum, etc.
Nose and throeat

Teeth

Nervous and psychiatriec
Anthropometric
Cardio~-vascular
Miscellaneous

Tl
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Total disqualified 36 7 15

Total exumined 97 2 . 67
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Regicn 5 gion &

Visuel acuity

Color vieion

Other vision

Hearing, eardrum, eto.
Noge end throat

Teeth :
¥Nervous end psychlatric
Anthropometric
Cardio-vescular
Miscellaneous
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TPotal disquelified 17 21 5

Total exemined 61 80 34
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Differences apong the verious examining personnel represented here ere
not caused only by differenoces in the smount of mmltiple defect menticns.
There are differences emong regions in mentions of de:t‘egt whkich alone
caused disqualification., Nineteen out of ~79 (Region 1), for instance, and
only 1 out of 73 {Region L) were disqualified for cerdio-vescular inefficiency
alone by the Armmy. Color vision in the Amyiaﬁd enthropometric considera-
tions in the Navy elso show differences between regions when judged es sole
causes of disgualification. The oocurrénces are small beceuse double end
triple mentions ere fregquent.
Itemized Mentions of Disqualifying Defects

That Make Up the Clessifications Used in
the Analyeis

The wide range of material presented in Table 8 indicates the pre-
occupation of the Armed Services in finding reasons for disqualificetios.
Especielly noteworthy in thiﬂ connection are the iteme listed under nervous
system end psychiastric end under cardioc-vesculer. Unfortunately, the method
did not ellow definition of which of any set of individual notations
determined the disquelificaticn. 8t1ll, it seems vnlikely that anything but
a pre-determined rate of rejection could account for ficding such a ﬁulti-
plicity of defects among a group of young men whom other physiciens had

found to have adequate physical fitness for flying.
- R
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TAELE 8
ITEMIZED MENTIONS OF DISQUALIFYING DEFECTS FOUND BY ARMY AND

NAVY FHYSICIANS AMONG PIIOTS ACCEPTED BY C.P.T.

Aray _— Nevy
Per mille Per mille

of total of total

pllote ex- pilots ex-

amined emined
No. (925) No. (361}

2
17

-2
[

Vieguel acuity
Color vision
Other vislon
Acoormodation
Angle of convergence
Associeted parallel
Depth Perception
Diplopie
Eye inspection
Field of wvision
Moderate Ptosis
Ophthalmoscope
Prism divergence
Pupils
Red lens test
Refraction
Rod test
Scar, right cormea
Strabismus, external right eye
Hearing, Eardrums end mastoid
Eardrums
Heoaring
Mastoid
Nose and throat
Neres
Pharyngitis
Tonsils
Sinusitis
Tonsilitis
Teeth
Calculus
Fillings
Gingivitis
Inpufficlent demtition
Malocclusion
Pyorrhes
Nervous system end psychiatric

Depressicn
Enuresis
5-Aad’T
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TABLE 8 (continued)

Nervous system & psychiatric {cont.)

Equilibrium (falling* and self-
baelancing test)

Nail biting

Nervous system

Neuro circuletory instability
Nightmeres

Pevor nocturnis

Sea -and car sickness
Sommambuliem

Scmmnilogiam

Speech defect

Stemmering

Anthropometric

Bones, joinis and muscles
Chest ’
Figure

Frame

Hoight

Posture

Veak fesat

Weight

Cardic-vasculsar

Arteries

Blood pressure

Expiration

Fainting & unconsciousness
Inpaired cliroulation-thrombosie
Heart

Neuro-circuletory asthenia
Pulse

Schnelder

Tachycardia

Temperature

Varicose velins

Vasomotor instability

Miscellaneous

Albumin in urine
Asthma '
Chronic bronchitis
Endocrine system
Excision of pllonidel cyst
Fractured skull
Geplto-urinary
Hay fever
Heedaches
Hemorrhoids
Hernia

Hydrodele

*Given by Navy only
5-RRY77
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TARLE B {continued)

Miscellaneous (cont.)

Kahn .

Lung markings
Manmary glands
Medical history
Meningitis
Meningocele of skull (borm)
Migraine

Phimosis ‘
Respliratory infection
Sex-femele

Skin

Skin-draining empyeme
Thyroidectony
Tuberculosis

Tunor {smell on neck)
Yoice

Adsptability Rating for Military

Aviation
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