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Deay Dr. Brimhall:

Atteched is & revort entiiled A Preliminary Study of
Phygieal Standards in Relation to Success in Flight Traeining,
prapared by Dean H. Primball and Raymond Franzesa, with the assis-
tance of H. Y., johnsen, R. C., Rogers, W. E. Vinacke, M., S. Viteles,
and R. ¥, Walker. Yhe repori is submitted by the Committee o1 Se-
lectinn und Training of Aircraft Pilots with the recommandation
that it he included in the series of technical reports of the Di- S
visjion of Resgesrch, Civil Aeronautics Administration. £

The report embodles the resiits of s unique explora-
tory spnalysis of findings of the medical examination in reietion
to auccess in flight trsining. Particuwlar significance is derived
from the fact taut the subjects of the investigation, R&F studeat
pilotr receiving training in this country, included men who would
not heve been acesptable for treining under Americsn medicxl atand-
ards. The report will therefore be of spsclal interest to those
concerned with the establishment end review of medical stendards
for the selsctlon of persomnel for flight wrsining.

Piang are belng mude for a repetition of this study on
a aecond group of RAP student pllots. This repeat study will be
g0 denigned 28 to avoid the difficuitien in interpretation arlsing
out. of the loss of early eliminations inm the study described in
the attached report.

Cordially yours,

M N

Horris 8. Viteles, Chairman

Committee on Selection and

Treining of Ajrcraft Pilota
RCR:ts National Research Council

' BN



ACKNOYLEDGMENTS

The study described in this report was undertaken at the
speoific surgestion of Dean R. Brimhall, Director of Research,
Civil Aeronautics Administration. It was made poessible only
through the coopermtion of the office of the Surgeon General of
the Royal Air Force and of the RAF delegation in this country--
particulariy that of Wing Commander P. A. Lee,

D. R. Brimhall, Raymond Franzeun, H. M, Johmson, and M, §S.
Viteles collaborated in preparing the design of the experimental
inveatigation, R. Y. Walker directed the collsetion and miecro-
filming of the eriginal data uged in this study. Stetisticeel
anglyses wore carried out by Raymond Franzen and W. E. Vinacke,
and the repori prepared initially by Raymond Franzen. The reo-
port has bonefited from comsiderable editordal revigion by R. C.
Rogers, and from review by J. G. Jenkins, It. Cdr., U.3.H.R., and
the members of the etaff of the Pasychologlcal Section of the Bur~
eau of Medicine and Surgery, U. S. Navy. Acknowledgmenta are alsg
due to the Commanding Officera of the British Flying Training
Schools at which this study was conducted for most helpful coopera-

tion in the collectlion of dats.



il

EDITORISL FOREWCRD

One of the most pertinent problems in the selection and training
of aircraft pilots is concerned with the efficacy of medical standards
of acceptence for flight trainivg. Studles in this field heve bsen
hempered by the fect that there hes never been eny real oppurtunity
te test the walidlity of exigting wedicel stendards, since mpplicente
for treining who did not mszt the standarde are not allowmed to try
thelr hend at flying. Consegusntly it cannot he prid definitely that
they would or would not have made just as gocod pilots a3 theme who diad
mget the stendards end were eccepted for flight training.

du opoortunity to test the validity of Amerlcen standerds came
with the training of the RAF cadets in this country. Many of the RAZ
medical standards of acceplsnce were lower then those used by the
American Alr Fercea, It was therefore possible to compare a group of
pilots who could not meet Arericen standards :nd a group vho could meet
these stundards in relstiom to their progress in flight training. This
report embodies the results of this investiration.

The results of this ztudy eare of intereat in two comnectiona:
(1) in licensimg of privats pilota;
(2) 1in the galgction «f commercisl and of wilitary pilots.

In licenging pilots the problem is unequivocally that of determining
the lowest slandardscompetible with required skill and safety in flying.
The objective is to give every ap licent with aa Intersst in flying end
who is competent. to fly an opportunity to learn to fly eand to enjoy the
tanefits of flying & plane. This report definltely calls into question
the validity of present medicul stenmdards snd their usefulness to s
central egency entrusted with tire tesdk of gqualifying epplicants for'
flight training aud of licensing thor cs private pllota.

The problem of selectiog pilots, particulerly nillitery pilota, is
more complex thas that of liceansing. The contention here ia that fitness
for military activities olher than flying must be considered &long with
fitness for flying 1ueself. The situation ls confused, too, by the re-
sponsibllities for medicel cere and upkeep for flight casuelties essumed
by the Government (and alsc by commercial carriers) in accepting upplicants
for flight training. Unde» these circumstences, 1% is seid thet selectionm
standerdas {cutting scores) sheuld be set prigarily with regard to the
supply of applicents &nd thet snly if the demend for mors flyars exceeds
the reserve of applicants should the stancards be lowerad. Tha potential
success of those applicents who are rejected, it i1s contended, becones
an importent practicsl probvlem only when the reservs supply of applicanie




is low. This problem apparently hes not ac yet confronted the American
8431 Forceg. To the sxtent that this siiuation persists, the results of
this gtudy have mers immediate implicaticss for a licenaing agency {such
as the Cilvil Rercnautics Adminisiretion) fthen for the Armed Services.

To the extent wthat there iz a need and impetus for setting standerds
principaily ocn the basls of the demends of the flyiug tesk itself, the
findings are elsc of immedlate significancs to the Armed Forces.

Apart¢ from the problems diascuesed sbove, there is another gquestion
which must be considered in connection with the resulte of this study.
This 15 concerned with the criteria of {light competenns. The criteria
employed are all %in-training® criferia, i.o., they &ma &ll measures
of the performence of the cadet undesr the watchful eye of an instructor
at some comparutively safe tralning center. The performance »>f the
pilet may te & greet deal diffsrent when he attempts to fly under combat
conditions. The stregses and siralns of battle make new and grester
demands on him. It is possible therefore thet even though physical de-
fect 18 not significently related to a cadet's progress during flight
training and his gkill in the specific task of Tlving. 1t may neverthe-
less have 2 high degree of assoocimtlon with his performancs under com.
bat conditiona. It is conceiveble that a pilot with physical hendicaps
nay break dewn socvmer under battla conditions then the more physically
perfect individuel. No experimental date &re available at this time
bearing on thiz problem.
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SUBEARY

Many timea, vartioularly gsince the cntry of amerdiem intc ihe war, those
congernsd with the examineticn of applicants for flight training have cellsd
into question the stringoney of Amordocan medloal etandarde of aocaoptunce. It
hag been continually polnted out that the stendards naow 1in fiald use waro ar-
bitrary; that there had nevor been avy real test of thelr appropriatencea or
validity; that there were wids variations in the ricidity with which they
were adharcd %oy that due to striet adhersunas to theso standards a large
amount of perfectly assepiabls pilot matorial waua being wmsted.

Storlen have drifted baok from the warious fightinz frownte, from the
variocus air forcey, to the effoct that some apparontly very cuscessful
eombet fliers sro physloally handicappad to s groet extoat yel continue
to 1y, In eivilian fiying, many exemples are found of pllots vho are
sugcessful, yet would not be oble to oaet the standarde set up Ly the
Amerioan Alr Forcea, The argureat has always been that once the pilot
has learnad %to fly and has a great dsal of flying experlsnas, the rhysicel
qualifications could ba reluzed gsomevhat and net iaterfers wiih his
guccesas a5 a pllot, It hes besn sarpgusd further, howevor, that relaxing
the starndards for eadets incd beginning their £lizht training would resuld
in a greatar ineldense of failurs during thosa early stagcs of training
or that the time noeessary to train would be markedly inerenasd, or that
the agoidont ratea, ete., would bs greatly incrsassd.

Evidensa with respact ts theepe sitvatiors is aveilable in the cxperi-
once of the Royal ASr Porce, Britieh siandards of mcesphance for fiight
tralning are somevhat lower than the Am-risan. S5inec the oulbrosk cf tha
war the British and Canadiane have trained scores of pilota sho would havs
been rejacted from flight trainiog sed they bsen forsod to roet Arsricen
standards. As a matter of astusl fact, meny of thoss sapprlicants for flighd
treining who were rejected bty ths Amsrigsn Alr Forces sarly jin ths woar vent
direstly to Canada and were aceopted. .Although no data are gwailable on
these men it ip susrected that ao mroadur perointase of them falled in *heir
training than 3id thooe sho wmould have zet ourrcnt otmndards in the Amorican
Alr Foress.

Sincs many RAF cadets ara being trained in thle scuntry it has beceome
posgible to borin a sclentifio lnvestigetlon of the ztanderdas of accoptance
in both covatries. Wo know tha%: =~ccorcing to imerican standar-ds, many of
the RAF studenie would not have bhesn sacepted for flight traizing. 1If,
then, the inoldenve of failure in trainming is no pgreater amcng those men whe
could not have met Amsricen ctanjarde ithan thoas who couid have mel them,
we might do 7ell to lower ths ciantardas. Furthor, if thure is no increagoe
in training time, 4n ths ruzbs: ol ascliente, in the degras of gkill ths aen
develop Gg pilois, further reassn 7ill be provided for & changa of stardsrda,.

The siudy preesnted in this rogort reprszents ome of the firet ia a
sories of investiuatlons alued at sucurately tecting the efficisncy of Ameri-
oan medical standarda of ascepinnce for flight trainiag. Thle study, slthough
providing only a partlal wnesar to gewsslons contorning phyeioszl standards,
definitely pointe the way foi furtner inveptigatices and indiecates tho ftremd the
vegulty ore teakivg.
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o thie 2sudy o siandards of acowuptadse for measurse of pulse, ays-
tollia and dinstelle pinsgure, and vipual meuihy in the woret oys wars invesw
tigated with regiect to gucconse in flight “rolaing. T4 wes found that thore .
wie liille, 4F ary. zssociation between the approxirmte levels of acoeptance
oW employed by the hnevicsa Mir Forcee and the incidence of fatlure in flight
tralning., 1% eme aise demorsiradsd that asriain sther faciors (height, welght,
-best eiroumfaranes, body bulll, nlacticiby of artericl walls, ths amount
ihe cadel amukea ox Jriniwe, ete.} sould no% distinzuish the endets vho passed
flight trelrmivg frow ithume who ware felled. Puythor, these same factors deo
not difrfe:ertiate Lho nrdets wilh rcopect Lo the degroa of suacess in flight
wralning.

The resulim cugpast that the medieal alandarde of scoeptance mipght Tell
we lovered, rprovided that swuseguent anulyass of the samve fasters azein
Jomonptrats the leck of relalioxnshin betwsan auch madicul factoras and sucesss
and fulilure irx flipht trainiug.

it mwt e poiniod out that theos contlustons held only for those fastors
anaiysed dn this atudy. Alss, approximatsly tao-thirds of ths group of
fatinres in £1ligrt training conslated of wen o hed failed aftor ocompleting
heir primary training. It in possible then, that vhen other medical factors
are lovagtigated >r that hoep datu on those gune factors ars svailable for
mea whi waokout of {iight trzining {fail) during the esarly steges, some
aypoaiation may be fouad Leiweon tho steudards of socepiance and success 1n
flight trainlng, It Is pageibls that ccmpuriesn of the medissl factors with
perforvance wiler combai condiilom #i]l yleld gquite different results, ¢.z.,
a pilot with physloel dufest, while ahls t0 verform psrfsoily well while
An treiningsmay broel dows mooh more roadily wunder the stress and straln of
serd et conditions.
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INTRIDUCTEON

Cne of thes waxntious prehlems in the fisld of melection of ocandidates for
training in military svistion 1s the airingsnoy of etandsrds cf scoeptance.
Although 1t ie not difficult %o eiiminate obviousely unfit individuels, it ia
much harder to deteruine the 1limits of dlaability within whish it {4 safe to
glve training. 1% Lms reasonable to inquire whether perfoctly acceptable pilet
materinl ieg boing elimimated by the madlcel standards now in use. The eosacnce
of thie quesation, of courss, liss in the relaticnship bet esn the factors of
physieal status and muccess or fmilure im lemrning te fly.

Although modlcal examiners agreo thei physiocal disability is a handicap
te filght training, they huve never determined experimentally the degree of
tho dicability which limits euccesa. The levsl at shioch a warisble (s.g.,
blood pressure) bassomes & “ilsability" hes not been imvestigated. The re-
letionghipegof the physmiosl measurcments sat up ano standards and various
eriteris of flight competence have net bean snalyzed.

Should the paol of applicante for flight training become smaller, the
probleom of the validiiy of ths avleciion und ellmination standards will
beoowe more and nmore acuté, Thie 1s partiouisrly true of physical standards
osiablished arbitrarily without analyeie of thelr relation to flight succeans
or failure.

That guch an antlysis has not previously been made of the phyasical stan~
dards currently employed may, at first thouzht, seem puszling. It is obvious,
however, on cloper examlnation of the situation, that when standards are om-
ployed L0 effest slimination as these have been, the date nessssary for a
study of their validity ure not svallable. Individusls who are sliminatsd
oy these standerds sre never glven a chanse to prove their worth as pilote.
Thue, adequate evidunce %o prove that these aliminses are veak candidates iw
nct availabls.

Arbitrary leavelas of aoceptance and rejection ars st up and put inte
field operation, and all epplicante thereafior are selected on the basis of
them, Obwiously, than, all who are moccepted and sho are finally guccessful
as pilots havs mat theose standards and probably heve maintained them Conversely,
it is agsumed that those who were eliminatod {that is, did not oritinilly meet
the standards) would never have learned o fly, or if they had, would be dsn=
gorous, unsafe pllcts. The errora involved in suoh a method of establishing
selestion standards asd in the roasoning behind their -me are obviocus.

TiE PROBLEM

An opportunity to investigates ths walidity of current medioal standarda
of acceptance was affordsd by the olroumstancs that records of British Royal
Alr Force cadets who woro receiving thelr flight instruoticn in this countsry
wors available for study. The physical stundarde, particularly vieual and
eardiovasculer, used in the oripginal seluotion of thess men, Wers somewhed
lasss atriotl than those employed b the American Air Forges.
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It is poasible, therefore, to analyze the relevant phyaiecal and flight
data on two zroups of RAF trainees: (1) a sroup composed .f thoss Jilots who
bagged or falled Flizht trainiaz who mould have been acsepted for iralning
even if the American phyesicel standards had beean euployed in their selsation,
i.8.; 8 group of reteined and eliineted trainees aacseptable tc both the Britiah
and Amsrican standards, and (2) a proup made up of those who pusesd and falled
flight training who would not have been acoepted for training .ed the Amorican
vhysieal standardes been employed in their seloetion, i.e., & group of retained
and eliminated trainece accepiable for flight itraining according to.tha Britiesh
rhysleal standards, bub not aseording to the American. :

It should be aoted that both of thoss groups contsin aliLlnﬂtaq cadete
{wagshouts). The reesoning is that if thore is no differonce botweor, the two
groups with raspecst to their flying progresass, it may be inferred that the
Aoerican standards are a-mewhat too rigid. Counversely, if there is & preater
inoidense of failurs msmomr those who would be regarded es having a disability
according to Amsrican atendards, the desirability of having :edical examiusrs
adhere to presemt strinment standards wiil be coafirmed. ;

The attention of the present study is directed toward the soluﬂion of the
following mjor quastions: ;

4. Is there any ginificant sssocliation botweer progress in 1éarn1ng 1o
fly and the physioal status (particularly in visual and cardiovascuﬂar feotora)
of Royal Alr Force trainses in this country?

B, Can the sliminated ondets te differentiated from the auooedaful aadeta
on the basis of their medical recorda or is thie differentiation poqslbie only
by means of their srades (or other sriteria of flight competence) aﬂsignad by
the flipght instructors? ,

G. From the RAF evidenoe is it reasonsbls to conclude that the standards
for ellmination used by the Americen Air Foree could bg leas siringdnt without
inereasaing the instructlon {time or decresmsing the efficleney of inatruetisn?

THE SUBJBGTS

The subjeota of the study were Royal Alr Farce student pilots astationed for
training at five British Flying Training Schocle in tho United 3tates, looated
in Ponea City, Oklahomaj liiaml, Oklshormmj Terrell, Tezas; Mesa, Arlzona; end
laneaster, Californla. Of these, all nsdets from the Nesa sohosl woere dropped
from the analysis because thare was an inguffioieut number of washouts (those
eadets eliminated from the training course as a result of failurs as judged at
the field) for our purpos¢. Thie left a total of 750 osdets, of whom 246 were
uged twiece in all tables which include analysis of the msdiecal i acords. The
washouts fall into two rmroupw. In the firet group were all thony eliminated
prior to the collection of the records wsed in this study (i.s.. in the esrlier
gtagea of training). No medienl records were obteinable cn the: since ther
had been refersed to ancther branch of the service apd their me ieal rocords
had accompaniod them. In the second zroup wore those who had b en eliminated
subsequent t0 the bdbeginning of the present study, end for whom :edleal records
wore availahle. Approximately two=thirde of this groupwere cas -3 elininated
after primary treining wag sueccesafully completed and one-third durinc the later
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TEE MATERIALS

AL avaliashle relevent detzx wore photopgraphed on microlilim. The dals were
then mgsombled dirsstly from the films. The resords contalned on thess filwes
wore of thres vasie sorte;, as followa:

A, Medical Exnmination Regords.’ These resords were standard blawks riiled
out iz Englani bsfore the ocandidate was moozpted for Flight training and cuntaln
the resulte of the medical emsminction. Inasuush as tho enmphmels in this study
is on these physical faetors for whieh siandards are more loalent in the RAF then
1o the American Alr Forces, nricary attention will be giver to the visusl end
oardiovnsoular data. Howover, & coumplete anaiysis of ocher dsta (anthrepomotris,
poo'dag and drinking habits, ete.} is preszeunted in Appendix 4. listed below are
whoae getegoriss for sideh data wors transeribod

1. Polge rete slitivg
2. Fulur rate sfter szerolasa
3. Pulse rate stending {shange of position) .
4., FPulge rate mtanding
" 5. Time of pulse rats rajurn to rormal
$. Blood pressure - gyatolis
7. Blood pressurs - lagtolie
8. Vigusl eonuity = right and 1aft
9. Vigunl asuity ooriseted -~ ripght and lafg
10. Goler vielien
1l. Red~groen test
12 . Maddox rod test
15. Accomodation
14, DPiephrapgn and convergencs
15. Hearing souity - richt and lefd
16. Anthropomstria data, suoking and drinking hebits, end shherg>

rhean resords ars roported on varicus forms by the British. Form 82€ givso
the results of tha first mediocsl emaminaticon, and Forms 39 and 522 condain informm-
tien reiating to any furthsr medienl attontlion or examimation after the pilot has
gtarted training. Most of the deta rsquired for she present eiudy wore derived
from Form B2G, one of whick is svailabls for cach pilet; 7ith the use of the other
foras only vhen suppiementary Information wan needed for olarifisatlion of ihe
maagurey reportad on ¥orm 826, The gther forms Wore rmde out with full knowledge
2l any forme which had provicusly beea {illed out on ths pilet, henao do not
gonstitute oonfirmmtlon.

“The aentegories ectually employed in the anslyeie were visual mcuaity {right
and loft}, pulse, systolio end dlastolio blood pressure. The data for the other
vigual faotors (seoommodetion, vomvsrgence, and maddox rod) waere eilther toe soaut,
or 00 wniform for all pilotw, tc he used. Hearing also proved to be fruitlisss
for the purpvsee of this study beecriss all capes were tested as 20/20.

3A complets analysis of thoss verimbles is presented in Appendix A of this
reaport .
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B:. Flipght Records. Themss rocordis arc blanks which were fllled out for
engh training £light rade by the studemks pllot. They crntained the grades
agsigned by the instructor to eash maneuvaﬂgpr&oticod and whatever comments or
recommenda’icns he sam it to make concorning the day's performanca. S5inge
the grading system differed lrom achool to school, it waa necessary to duvipe
& method for making ths retords comparable, Toward thims end the grades wors .
sleesified into “patisfeactory™ and™unsatisiactory,” & dichotomy which was
avellable for =1l matecials, On the misrofilm, the flight slipe were grouped
into thesxe ocatezorien; Cheok flighis occurring in varyirg frequency ware also
& part of the pheiographle record. The total nwsher of flighta for sny courss
at the several ocehools differed, depending upon the atage to whish the olaas
hed sdvanced at the time of Jhetoraphing the ppcor&sm

C. Diaspatcher’s ¥Flight leoge. Svery flight wae listod on the time dls-
veteher ‘e »aoovda, both as to the duration (oadet's time in the air) of the

tlight and ¢he type of flying (oross-country, formation, etc.). Dual time a%
first volo flight wan uvaed &3 one of the critoria of pregreas. The time ol
cther typee of flying, such ne erozs—-country and instrumsnt, were .0t used in
the fiuml maalynis, bul the zrades for.theac types of flying were included

in the flight rocords

CAITERIA OF PROGRESS IN FLYIHG

The raal prcblem in the statistical analyeis was the chaice of an adsquats
eriterion of flying progrees, i.9., ona that would truly differentiate beiwaen
ths washouta and retained sadsts, as vell as nllow an asaignment of degresa of
sucoeas to all itralnesa. DBeoauss many uf the washoute did not ave medical
reaorde 1t sea ossentiel to have an objective basis for comparing the worst
retained ozdets with the boetter omes. A means ems needed to asassa the degree
of progress achloved during licht training,

Three possibilities wore spparont: (L) the ratio cf unsatisfactory to
gatiefastory flighte, (2) tha retio of unsatisfactory te satisfactery grades in
maneuverg practiced, and {3) ihe ratioc of check fliphts to all other fllighte
{on tha aspumpiion that poor studeats would requirs more froquent shocking
then eood ones). A fourth, tims to solo, was added bacuuse of its fraquent
us® in salection sxperimentis.

Retios were employed inm the first three moasures besmuse the sourses wexe
in different wtages of completicn in the fouwr echoola at the tima the racords
were colisoted. Theuse ration adsquately summerizs ths bebavior of the oadatm
during thelir truinlag psariod ee reflecied in the Judgments of the training
ataff,

The validity of ths use of these oritsria was msneured by the axtert to
whionh they differontizte between reimived sadets and waghouts., FEven If medicml

43 senarate atudy, The Emphesie of Rabtinps of Variouvs Yansuvers wham Judged

by their Slfectivensens in Bliminatlng RAF Candidates from Treining- was made with
these date. Thls study will be proaunted in a later repart, .

5In preparation for the statistical analysis of these date, a reserd card
wes meda for ssoh sadats 2nd partinent meaterial trensoribed onto it from ike
file. On one side were the fivimp wnd time recordsy om the sihsre were Lhe madicel
Pindinga A remple of “hig cererl am~n le stoaertod 4 Apponcix O of 7 ropyrt.
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reoerds wers avallable for all washouts, it would fmoilitate the anelysis 4o be
ahle to asalgn degrees of suceass to all cadets, thus making noesidle a more re-
fined atetement of tha assoclation betwsen flying progress and madloal status
than would be poealble wers the mnslysis restristed solely to passing end failing.
| 4gide Irom proof that these ratios diutinguish outrighnt failuce from eussess, %
is reasonable to coneluds that, within limite, the best retained piiot ranks
{ higher with respect to Instructor’s gradss than the next best, sto. 1t is, how-
ever, impoasibtle in the vresent inetuncs to validate the oriterin in auy wey othar
than by determining how well the washouts us a group are distinguliehed From the
relained cases a8 & group, #dence further use of the criteris must depend spon
‘gash validation. 43 tho result of the mnalyeis of these oriterit, the preiio of
unsatisfastory to eatiefactory fiighis wae okesen for use in the snulysis of the
medical recorde. The detalls of the analysls of these oriteria is presentad in

FROGRESS IN FLYING IN RELATION TG MuDICAL RECORDS

The ratio of unsatisfestory to satisfsctory flishts wee shown to be most highly
| correlated with ocuccesa and fuilure in the courss (aea Appendix B). Comsequently,
belng low in s group which has besn reteined moane being near the point of failure.
it is, then, povusible to study the tobal eroup in respect to the relation of this
quality to medieal records. {7t will be recalisd that this group does not inaclude
those cadets eliminated during the early etagss of primery fiight tralning.)

1f having & heart rate £4 or over, a systolic blood presssure at or absve 135,
& disstolls blood premssure st or above 90, or wisuel soulty in unas eye whish is
20/30, 20/50, 20/60 prejudices a uadet's success: then codets having & resord of
auch “delect™ will have lower gredes in the oritsrion rotio than Laose who are

more aome) iz thews respecis. :

Sinves the materinle offur continuous reogrde, it is pomeibla 1¢ uae 1Lmits
wrioh mré at or near the point of ellmination by suandards in use in this cn&nirys
and st tho same time Inolude or excluda metural modal polmts Au tho distribubion,
It 1l not always poseible to invoutigete oxzot polais ugsed as “glandard." It might
be desirable; fer instaace, t0 axeamine the Impoartancs of disquulificetion of neart
rates over 100 {cited in ANl 40-105, 38-40} but heert rates as high a3 this are ax-
tremsly rares, There ars no cush eases in these uwaterizis. To cvezplicate wakbiers
8t111 further there 38 o marked mode nt Gf in theew vocorde which ie due to Yne
method of sxamination., It then bocomes noaceseury to inveutigute 34 sud adbove,
instead of 100 and above. Clagsifleation auch ag this way still have signifisance
ainos & repting pulse of 04 and ebovre dees mark out & group thet is very liksly
tc be distinguished by ihe Sohnelder rewtine {cited in AR £0-110, 20},

64r&y Regulabtions AR 40-10% and AR 40-110 wore uzed se referense 4o dotemolus
atandards of eliminntion. These vesulntlone are not delinite about the lowey limlta
of blood pressurs piating thet ithey will disquelify for “srierial hypstension whemn
the systclic prassure s persistewtly less dbnn 100 mm. in the sitting or standing
positica.™ Cnly thrse such cassa appesred in this study, They also stete that ®a
low dlastolio pressure will suggest ihe prasence of agrtle insufficlency™ but they
do not atets the qualiflestions of *a low dlsstolic pressurs.” They furths: aiste
that "a henrt rave of 100 or over" znd "a heart rats of 30 or unaier™ both call for

furthe: madizal sxamineiion,. Such sasss ars also rare In this investigation.

Sle
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Upper polnte of davestigatlen € ayatolis bloed pressure ware 135 (AR 40-110,

201 ¥in the cas« of appiivants For Jlying training,; & pereintont systolic blood
pressure of 135 millimeteors or more, or u persistent diastelic blood prossurs of
90 millimetors or mors, or an unstabie %locd pressure disqualirian")T and 140 for
eviation oadet training. Upper limits for dlastoliec blood preasurs wera 85 (to
inciude r strict standard) snd 90 (soe quotetion above),

With the exceptlon of the pulse memsurss, the Army Regulations do not speciify
the acosptable "lower 1imits" of the medical faotors. Thus, for purposes of thia
study, practical arblirary cut-off polnts were selected at tha lower lsvaelis of
the dlatributions of the mesaures., In all cases, more thun one cut-~off point wae
analiyzed zt these lower levels, Ths distribuilons used to determine these sut=-offs
are presented in Table 1.

It is also aprarent from exsmination of the distributions {Tabls 1) that it
is not always faeilble io analyze the data using the sxact elimination points glven
in the Army Repulations. Particularly is this trus vhen thera are too few casos
above the Army ouwt=off to warrant statistliocel ireatment; or \'here the actual modal
pointe in the distribution fell st & different level. Iuscfar as posaible the
exaot Army cui-offe were gnalyssd. When this was not poesible the cut«off was
taken sither at a point very ciceely approximating that given by the Army Regula-
tione or at the modal polnt in the distribution. In all cases, two cut-offs were
enalyzed for each megical faotor. Tho exact cut=off polnis treatsed in this study

ars presented belowt

PulB® « » o ¢ 2 ¢ ¢« » s » « o &%t or above 84 and at or above 78.
{thore wers no cases uf or shove 100 and a mode of 84)

Pulaﬂ...oloeaslpn At@rb’la'soandutorb81“6&u
(thore were only 2 ceses ait or below 50 and a mode of 6G)

Systollc bloud pressure . . . &t or above 135 and ai or above 140,

Syetolic blood pressurs . . o A&t or below 124 and at or delow 119,
(there weres only 3 ceses under 100)

Diastolio blood pressuro, . o it or above 85 and at or above 90,
{thare were only 18 ocsdsee above 90)

Dirstolic blood pressure. , . At or below 74 and nt or below 68.

Vigunl Acuity worst oye . . - 6/9. Gf12, /18,
{uning 6/{2 or 6/18 aeparately)

T1t may be of lmtereat to note that the phrase "or an unstable bloocd pressure"
hew the effeot of negrting the "perasistent” seinoe having & "high" blood precsure
onse but not the next time msy easily count =z "unatable,”

aﬂditor'n Roter Conferences with Commander W. E. Kellum, iviastlion Medioins
Division, Bureau of Medicine and Surgery, indiseto that pulee rates above 84
and below 66, respeotively, ere voneiderad significant comtra~indioatlons by thre
U. 5, Navy. Syetolio blood pressurs sbove 135 is considered undmsirable, bui
candidates with systolic blood preasures up to 140 will be nmccepted. Lower iimita
for systolic blood pressures are not indlested. Diestolic dleod pressures above
90 are conaidered to be of significanse. There are no offiolal limltations with
respect to winimum blood pressuresr., The Navy requires ZQKZD vialon for sandidates

training as pllotse.
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RESULTS OF THE ANALYSIS oF PROGRESS IN FLYING IN I
RELATION TO MEDICAL REGORDS

Pressnted in Table 1 ars tho distributions studled to detormine the
sxpoerimemntal out-offe omployed throughout this study. As indioated carliier
in the paper, tha washout group in this table end in sudbsequent analysas ie
compogod of etudente washod ocat nfter successful completion cof pripary training
{spproximatsly tro<thirds) and during the later stages of primary {ons-third}.

TABLE 1

DISTRIBUTION CF RETATHED AWD WASHOUT CASES FOR EACH
MEDIGAL FACTOR

Pulsgs Syetoile B, P, Disstolio B, P. Aouity Uorst Lye
Rate Ret, Elim, Reading Ret. Elir., Reading FRet. FElin  Seore Rek. Elim,
9598 17 1 181-185 - 1 95-98 6 6/6 317 43
9294 4 -  176-180 - 91-94 1t §/5 1k :8
87~90 10 2 171-175 3 B7-90 43 4 5/8 3 -
83-86 151 23 266-17C - 83~86 53 4 679 a8 7
79-82 24 3 161-165 3 79-82 113 18 6/1z 17 :
75-78 26 5  156-160 17 3 {5-8 93 13 - 6AE &+ 2
71-74 187 21 151-155 8 2 Ti-T4 37 9
67-70 1 3 146-150 42 5 6710 8 13
63-66 10 3 141-145 30 2 6366 28 5
59-62 53 9 136-240 83 11 5952 13 3
55-58 1 1 131-135 51 5 55-58 1
S1-54 2 1 126-130 114 1%

27-50 2 121-125 43 5
116-120 67 15
111-115 1l 5
106-110 17 4
161-105 1
96-100 1
91=-95 1
86-90_ 3 _
Totel 494 72 494 72 594 72 493 12

Mo record 2 0 2 4] 2 (¥] 3 0
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211 eadets {retsined plis sldnivrsglen foesy) wove thea oombined ipde contin~
genoy teblag with ths oritsricw of progr2as in £14rht trainiag {(the ratioc of un-
satisTaotory te satislactory £lighta) az one varilehle and each of the medical
faclers in_turn sz the ciher. Chi-squired was then somputed for these mediosl
standards.” The resultz of theas anilyses ars presenisd in Table 2 (for the
strincont etandards) end ia Table 2-a {for the uoro lenient stendsrds).

ThBIE 2
T3% ASSOCTATION BETWELH UNSATISFACTORY/SATISFAGTORY

FLIGH?S AND SSLECTED MEDICAL FACTORS1O
{on cases eliminnted in the later stages of flicht treining)

Dagraes
Medlanl of
Festor _Sgheol X m;f Froedom P
Pulae Poraoa City 128 5.93 8 =68
70 azd abors Mlssd 142 3.08 4 55
£5 and belor Terrsll 147 3.56 6 .73
jarorstior 149 8.55 4 .07
Syetolie B. P.  Ponosa {ity 129 11.65 8 o17
ilZ and above MHiami 142 T.93 4 o13
124 snd below Terrsll 147 4,46 6 62
imneaster 149 6.71 4 ,18
Disatclic B. F. Ponse City 128 11.88 8 .16
85 ‘and ebove Mismi 142 5.74 4 022
T4 and bsloy Terrall 147 8.24 b 22
lensapter i49 10.02 4 =04
Vorst Eye Fonea City 127 7.37 ] .50
6/9, 6/12 and Mat 142 .50 2 -
6/1 Terrell 247 2.37 3 .51
lancasier 149 6.34 2 .03

9A garpleo semputatlon of chivsquarsd as ussd in deriving the date pressnted
in Tabloe 2-€ 1s preserted in the Appendix D, Table D-1.

ln?hc Povalus Ln this table indicatss ths probablility that groups olassifled
in torms of the oriterion bzlorg to the szawe peopulation with respsct to their mediecsl
reszrds. The thecratisal frequencies sre obtained from the coordinats distribution
of the eriterion and emah modical reoord evalusted. Twoe levels of siznifiocance
ars usually employed in evaluating a glven P-yalust The 5% leval (PS5 .05) meaning
that 5§ tinwe oub of 100 the 4ifforence will ocosur by ohance, or the more ripgid
level of 1% (Pz .C1).

It should be noted that the direoiion of the P~valus (-.04) on diestolio
blood pressure for the lensastor group ie negative. Also, cne ocaps in the Ponoa
City group (N x 127) had no record of Visual Aouliy for the worst eys.



TABLE &=

THE ASSOCIATION BETYEEY UNSA'!‘IE1‘!—?ACTOHY/’SATISFACTORY
. FLISETS AWD 3OQLEICYREL MODToal FACTORS
(using wore lenient stantards including 140 systolie and 90 diastolic)

DBEI‘QOQ
Medical of
Factor Sechool N x2 Fresdom P
Pulse Ponca Cliv 128 8.03 8 .43
84 and above Ml ami 142 1.73 4 .18
60 and balow Tarrell 147 3.61 ) .73
Lancaster 149 3.58 4 o2
Systolic B,P. Ponca City 128 1.73 8 AT
140 and above Miami 14z 3.44 4 A9
119 and below  Terrasll 147 7.95 & 24
Lancepter 149 293 4 - 30%
Diastolis B.F, Ponca City 128 8.01 g .43
90 and above Viemi 142 16.08 4 .04
£8 and telow Terrall 147 £,26 6 51
iencastsr 149 2.5z 4 .65

fxemination of Tables 2 and 2-a revenls thet there ie little if uny rolation setwsen
the degree of flying success os mempured by the ratic of unsutisfuctory to smatisfmctory
flEghta and the visuel and cardlovagscular factorns studled in this unalysis.

The etatiastical dctalls of these relatisne nra presentsd in Tables 3 - 6. In

asfh of theea tablea ihs mesesociotion batvesn he cut-affa estsblishad for the msdieal
faptor undsr conalderatien and the ratio of sisetisfaetory to satiaflactory [lighie
is|analyzed. The P-values in thle caso then sxpress the probubility that tho rage
igtered coordinate distribution would be ss it is if :here sere no asgvciatioa between
ﬂq; criterion distribution {the ratie of wraatiaz’actory to satlafactery flighis) and

the medienl factor bteing amalyzed, .
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THE ASSOCIATION BETWEZEN RATIQ QF UN3ATISFACTORY TO
SATIRPACTORY TRATHING FLIGHDS AND HECORDRD PULSE
(using 6& und 70 ae cut-off points)
Retic of Unsetin=

fastory to Satig~ Pulae Pulge
faotory Flighte Below Pulse Above
b 81~11 218,
o & . ° ) 8
Ponea City
0’9 9 ?a13 15 20’25 24 20063
1019 A 5,54 20 16.03 14 16.33
2029 2 1.78 T4 5.06 6 5.16
36-319 1 1.93 7 5.43 5 5.59
40 and ovor 3 2,52 8 T .17 6 Te31
Total 19 g4 55
F = u65
Miaml
G=9 14 10,06 48 45,76 52 52.18
. 16=19 4 1.97 4 5.62 (4 6.41
20 and over 2 1.97 .5 5.6k 31 6.41
Total 20 57 5
P = .55
Terpeldl
0=9 ] 9.18 29 27.0% 35 - 34.78
10-19 6 5.04 6 14,86 17 19..0
20-29 4 3.23 : 6 9.52 i 12,24
30 and ower -2 1,35 ?E 4.57 _5 5.38
Tetal 19 . 12
Faz.13
Lagoankar
G=39 2 12.72 36 33.93 34 32.34
40=69 2 4,19 12 il.17 12 10.64
70 snd over pxY 7.09 %ﬁ 18,90 . %i 18.01
Total 24 4 1

Pz .07

128

142

187

149
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TARLE Sem

SHE 438CTATIoN BET/RER RATIU OF UNSATISFAC20RY TO T
SATISFaCTGRY TRAINI G ¥i7OHTS AND RECORDED PULSK :
(uping 60 mad B4 ng cut-off points)

Ratis ot Unagutis~

factory to Datisg- Puylge Fulpe
factory Filghls Eelaw Fulas tbove -
{in 10C0Oths) 60 61=H3 84 N
e e " a g & o
Ponca Clty 5&
0-9 8 562 20 25.50 20 16,54 -
10-19 1 .45 2y 20.48 12 13.36 Y
20-29 1 1.4 7 6.38 3 4,22 ’
30-39% 0 1.52 10 6.9 3 A5 :
40 and over 3Ly 8§ 9.03 & 5.98 N
Tosal 5 (5.3 o 128 -
P = 43 )
KMieml .ﬁ
0=9 12 12,85 b1 5B.51 41 42.55 ;
10-1% 2 1,58 7 T.20 5 5.23 g
20 and over 2 .58 53 T.20 1 543 %
Tolel ig 73 £y 142 ;
Pz 78 g
Terrell 5
0~9 7  1.44 39 35,74 25 28.0L
19-1Y 3 3.90 20 19.63 16 15,39
2029 }  Z2.55 7 12.59 13 9.8
30 and over £ LeZZ b 6,04 4 4.73
Total i3 4 58 147
Foxo42
Lancaster ;%
0-39 8 11.13 46 44,01 25 2386 .
40~6% 3 .66 1 14,48 8 7.8 :
70 snd over 19 5.20 22 24,51 LR 13449
Total 21 5 a5 149
* .42
e |
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THE L9S50CYATION BETFTEN RUTE0 OF URSATISESCTORY TU SATISYFALTIAY
TRAZHING FLIGHTS AND RLCGRIND SYSTOILIC BLOOD PRELSURE

Satin of Unastias
Zentory 4o Satliu~
Fagtary Flighta
{in 10Gtha)

{1~9

103

2U~2%

oe38

42 and over
Total

Q-9

10619

20 and aver
Tatal

=9

1e-19

£0-219

A0 and over
Total

U
& oand over
Total
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TEY ASSOCIATION BRIWEENW RATIO OF DNSATISFAOTORY TO SATIBFACTORY

TRATNING FLIOHTS AND RECORDED 5YSTOLIC BLOOD PRESSURR
(uning 119 as the lower limit snd 140, ths Ary standerd, ax the upper limit)

Ratie of Unpatle-
faotory to Satia~
factory Flighls
{ip 100ths}

O-9

10-1%

20=1G

J=3G

40 and gver
Tats

(G

10~1%

20 and cver
Total

AR

10-3%

PR

30 and oyoar
Totel

239
A0~6Y
19 and pven
Tt

e

ot
PR S PR R o)

*méns«:m

F4w LR W

q*\;.,}\ ER I 8

)

Syarolic
8,7, Below
Y S

8
Porna Gty

6.0
£.15
1,50
X
2.13

P s .47
Miamd

7.23%
Lo

, 89

P oo .49

Tarrull

.

T.53
4,24
2,72

1.3

oy 24

waneastec

dyutolie
B.P.
L20=139
o B
30 29.25
22 23.1%
? 7031
? 7 .i
12 13,36
78
&8 65.03
b 71.9%
! T-97
1
L4 42.50
: 23,315
0 4.7
& §.18
Fh ,
&% 25,07
15 4.8
i3 25,1
TR

Syatolic
Bop. &bc‘\'&

:bkﬁ PV E;{;

T s
Pofea -~z oo

18
13
4
43

;_.2




TALLE

THE ASSCCLIATION BRTZEN AATI0 UF UNSATISFECTGAY TO SATISFACTOKY
TRAFNING PLIGHTY AND ROOQURIND LIWSTOLIC BLCOD FRESSURE

Fmtic of Unpatlie-
factory to Sabis-
fasiory Fllghis
{in 200the)

0-19

10-19

2029

30-39

40 Rnd aver
Tutal

G-9

16-19

20 and over
Sotal

0~

10-19

- 20-29

20 wnd cver
Totml

Q=39

4069

10 and ovsr
Total

—rt,

Yiastolic pinstolic
B.F, Balow B.P.
R L S Lt
o -] o -]
Pance Gity
14 1T7.63 20 21.00
16 13.75 12 16.63
6 4.4 (3 5.25
g . o‘--?? E‘ 5'69
5 6.24 11 7 .44
47 5%
F =z .16
Hlaml
52 48,17 A2 45 .76
4 5.92 6 5.62
%0 51
¥ = .2
Torrell ,
24 26,08 37 31.39
15 14.33 14 17.24
12 5,18 ¥ 11.05
3 4.4, 5.31
o4 5;
P a .22
lancaster
g 8.93 14 13.96
_ 13.58 2 21.62
IYS '%6
P - .C‘q'

Disedtnlic
B.P, Above
- S
o e
14 9,38
1 T.42
2 2,34
3 2.54
X 3.32
25
20 20.0F
4 2.46
1 2.46
25
i 13.52
10 T.43
& 4,76
2 2.29
78
15 12,19
4 A4.01
2 6.79
23

R
AL

e

142

149

et



TABLE 5-a

15

THE ASSOCIATION BETTEIN RATIO OF UNSTISFACTORY TC SATISFACTORY
FLIGHATS AHD RECORNED DIASTOLIC BLON FRESSURE
lower )lwit and %0, the Army standard, as the upper limat)

TRAINI NI
{using 68 as Zhe

%le of Unaatisz-
faztory to Satis-~
fastory Fliahta
(in 100ths}

Dwg

10=-19

20=29

30=39

40 and over
Total

0=9

10-19

20 hnd over
Totnl

0=9

10-19

20-29

30 and over
Total

0-37

40-69

70 and over
Total

Dlestolic Dimgiolic
B.P, Below E.P,
63 _50=89
Q [ Q 3
Fenea ity
4 5,35 19 38.67
7 4.16 27 30.58
1 1.31 1l 9.62
0 1.42 1l 10,44
2 1.86 _1s 13.6%
14 103
P oo .43
Hiami
21 1y.27 BY 85,90
1 2"3? 9 laeﬁf'
2 2.3 (il 20,53
24 107
F = .04
Terrall
8 a.18 53 56,01
& o4 28 30,78
5 3423 ig 19.73
15 116
F = .5%
12 g.54 60 63.62
2 3,14 22 20,64
4 732 a8 35.4%
14 120
F = .8%

Dieatolia
B.P., Abcve
Y
o 2
5 4 .13
4 3,21
0 L.03
2 117
_0 1.46
1l
4 i.08
1 1.03
.
4 5,80
5 3.1
2 204
i 00
12
7 563
2 1.92
2 .25
11

idz

14T

143



THE ASS0CIATION BiTw. @M RATIQ OF UNSATISFACTORY TO SATISFACTORY
TRAINING FLIGHT3 AND SNELIEM RuCORD OF JORST EYE 11

Brtio of Unzabise
fastory to Satla«
Inotory Flightw

{in_100the}

3=
12-19
20=2%
30-39
43 and over
Total

O~

10~-19

20 and over
Total

09

i0=19

20~29

10 end over
Total

-39

4069

70 and over
Total

TABLE 6

Vorst Eye

6/6, 6/5, or 6/4

o

45
33
12
10

22

113

96
1)

11
118

62
30
z2
_40
et

76
26

38
140

Ponoa Clty
42,71
33.81
10,68
11.57
14.24
P = |23
Miami
94,73
11.63
11.63
P - n??
Terrell
59.89
32390
21.09
16,12
Lancaster
T4.23
24 .43
41.34
P - -03

Worst Ef.

-]

:LJL.-J Oinie

-
e

nguuuxoxn

\OIG\ O

6/12, or 6/18

19.27
2437
2.37

142

11.11
6.10
3.91
1,68

147

4.77

- 158

2.66
149

11 One case in the Ponon City group had no record of visual aculty for the
Woret aye., The N in {his cise le therefors 127 for ths analysis of this frator.
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Inspastion of Tabley 2-6 roveals thal such relations as do appear betwean
fiving sucoesn and the wvedical factora &rs vary inconsistent. For lnstanca, dia-
wtoliz Lleod pressurse {Tabls 5) and vislon dofect (Teble 6) zesn to be rolated
19 suoseys in laacastor but not in the otlhsr schoels, wharsas low systolio blood
presgsurs (Tsble 4) zeous to be roletsd to fullore &t Formem City. I judgmenta
a6re mads op tha basis of the lancastoer group alons (soe Table 5) 4% night be
csoncluded that having a diestclie prsgmure under 75 or over &5 prsdisposer the
pilot to succepe in flight training. This encmalous consluslon L not confirmed
by ths cthor 2cheole however, Heving & vieuml aculiy in the worsts eye of 4/9
or legp predlepoess to fallurs in Lancastor (w03 Teble &}. Ths pases which
make the bad rocord mre 679, and ot 6/12 or 6/26. In tha othar sehcole the
relations are too smell to mesrodiy.

Jnen ayestolic blood prencurs jg rxamined at 140 snd diasztclic at 90 {ie
gonforam tv Army Regulaiions) i% iz found that those oases excanding thoss limits
hawe suoceeded es vell in flight tralaing ae thone who are /eil beloy them (wae
Tables 4~z and S-a).

The materiale centain 70 cases of visual defwat of 6/9 or worse. Twerdy.
five of thess are Efl2 or worse. Gompaving records meds by smaheol, theee
extreme dafeotz shoy slightly boiter porformmnoes than ths €% ceses and nboud
a% 0ud psrformanes as normal vislon cases do. Thipmay be illustrated by the
followiag figuras (Table 7).

TABLE ¥
Ratie of Uneatisg-
fastory to Satiae Vigual Aculdy Vieuwal foulty
faotory Fllghtw, Warst Oye Woret Lye
{in 100the) 603 §/12 ur 6/ib
G~3 13 s
10-29 14 &
36~39 3 2
4049 2 A
Total 4% Ty

Bxsudration of these tahlon haa ghown thad there ie 0o rslation bebvesn
degroe of flylng suocear and tha poscession »f & dieability ox dofined by the
sub<effg. It will be ncoted thet all bub ire of thae Pe-values v Tables Z, and
&1l hut one of {hose in Tabls 2-a, fall 4o aiteln sven tha 51 lovel of slpnifi.
sanee, Of the t20 which de appreach iis Jleval {doih pertalidrs 40 the lareagiar
group} ons of them iz in the "wrong” dircetion, 1.s., it indicates Lhut casen
with hizh or low dinatolie blood pregsure setually do betdter Lhun theae 733k
avorass blood presaurs, ug weasursd by a Iowsr ratic of unzaiisfusiers Lo satige
faotery flights. The other oidralfficant F-yrlus cen ssarsely be regavded o
proving thut visusl sosuity defest rosults in yoor progrsse in Mlight fraining
sinse evidense from the obher three cchoule does vod auppord auch e acaslueion,
and since ihe relation is dua to cases hewiag 6/9 and not 6/12 or &/103. Tis
Pevalue of 04 for diestolie blood pressure in ilsmi (ses Table 2.a) osours
mersly becmuss 4 of the 11 oases over 90 in dimstzlic pragsurs heve o ratis
belwsen .10 and 20 prsther than O and .1¢ s2 sould be expeotad { Table S-ul,
Tols differends in perfovmancy is %ee smell t¢ have any siondfisance.
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Fuomdgh vivod srosdies wiognirisiee, Lb o oowas Mkwly et “RIgHTY shoeuld
ba over A0 myatellic, and $0¢ dimgiv ae. X2 low Glasd pressure dlsivallfdes,
"low" mhouid bo under 119 aystolis and 606 dimztolie. There ls no evidsnce
to suppert the hypotiasie $lah less than 20/%0 viwion or less than 20/30 will
prejudica the student against auvacnas.

¥4 whould vo rotud that the gonelusiona drasm in the praceding disoussions
ave only teatative and are auvbject to the qualification that the esarly wmshouie
{those elis waled during the early stages of primery training) were not inoluded
2n the povulations investipatad.

FESULTS OF THE ARALTSIS OF SUCCESS AND FAILURE IN FLIGHT THAINING
IN RELATION T0 KEDIGAL RLCORDS

The next aud finul step in this study waes eade to determine whether any
difference exiated belisen the washouts and rstained student pllots with re-~
spact to thair medicnl etatuz, Ax fu the fureroing enalysee only those subjscts
whega medlesl scords were availatis oould be used, l.e., thoee omdety uwho
waghad out in the eeriy stager of urimary anelysis are not ineluded in the
aRalyzes. '

The regulis of this final ans.yels are presented in Tables § to 12,
Tables 8 and Z~a rroosnt & auopnary of the comparisone of elimirated with re-
#ained sases on the bagis of the rmedloal gtandeyds mzalyzed in thin 2tudy. The
Pevolus inr this onse represonts the procadbility that elininated auses bolong
%e¢ the samoe universgs as ths retelnsd caswe, the theorstiosl frequencies being
obtelned from the dSatributiosn of retalned ecsdets in rospsct 5 the mediesl
~eanrda. Tables 2, 10, llomad L2 prasent the statistleal dotalls of this
anslyais,

It #111 be noted that ail but thrae of the P-values ir Tebls § ars tco
large for sigpificance. Xaeh of these thiee ip for s different mediesl factor
snd for a diffsrent school. They cannot therafers be ragarded as conelusive
nor ap eounteramirg the welpght of evidonse alrsady musumulated agninst the
theery that the curreat rhysical sisndards are lupertant detarminers of sub-
aequent guccoss in fisght training. X% is herdly poseible that instruclors
neve some privats prejudics whish acts only in oue plase and in ons way to
alfeot thelr grediry of epdotms. I% iz more recmonabls to corgidsr the thres
iow P-valuma ke chanoe cocurrenter. This is oubstantluted by the clrcumstances
Ln the Lunosster grcup. In this zroup, ¥isuwl Aculiy shows & signifisewt
rolabion with flying progrese ap nmesrpurad by the ratic of unsatisfuactory to
satisfaatory flight (aee Tablo €) but not with suacsss and feiluvre in flight
“ratoing (gen Tabls 12). The vevorse ig trus of the Ponos Gity group.

All of the P's in Table B~a ars tco large for significance. The upper linits

-for systollc and disstolic blnod presrure svaluatoed in thig teble are these now

in effeot for American Army Avlzilon Cadol candidateg. The svidence hers, and
in Table 8, indicates that theao limito mre enblect to seriocus question in rognrd
40 thelir relation to succoss in flight training.

Table 10 indicates the peegibility thui further invastigation of low ayetolis
blood presgure might show v prejudice toward fallure. Homewesr, Table l0-a
further irdicmies that if this prejudice oxiets it is likely to be around 125,
At 119. Resulie for Fonca City (Tubls 4 and 4-a) poimt in the eame directioz.
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TABLE I

SUMFARIZOH OF al U BACRD C3TB fETATNED 0ASHE IH %EiEGTEQ

PacTons OF THL MELNCAL EK&EE&&TIOHI;
{on ozges s)ininaded L ths later ghagse of Llight 4rainivg)

0ot Haf Lagraes
rilenl ¥ilm, Ret ., x? of
Fagior gehool Cagen  fzses  {or Xj  Eresdowm P
Fulae Panom City 10 115 -84 2 50
73 and above biami i 125 S0 2 D
46 and below Torroll 24 123 - 86 2 oG
Tenoeehor Y 128 1.58 i o2
Systolie B.P. Fenoa Gity 10 118 1,63 i o 30
135 and atove  Miami LY 12y 1.88 2 3
124 snd balew Terrall 24 123 92.34 4 , 05
Innsapbar 21 128 109 R OE
Dilusields B.P, Ponas CALY 15 113 1.07 2 g
8% end alove Miami I 1z¢ 2,50 2 A0
T4 end below Terreil 24 123 2,66 2 s
Lapenptor el 12K 1,12 p st
Visan? Assity Pozea CGity e 17 2,54 X AR
{worut oya) Bt o, pe 12+ 263 3 N
6/19,5/12, and Verrelil 2t 23 Ja 1 239
£/13 lansass a1 21 1728 € 1 T

121n thiz iable ord dn Talls 8-p She Pevelue arpressss w29 provobiiis
that saliminated andaty belerg o ~he eaus  pebulation ag revzinsd sadeiz dn respaci
to medicsl reswrde.  Whe thecrstisal fregusvaies vers obtainsd {rom the ddairibu-~
tien of ratslned ondete fn rospoey Lo Lho pwdical recepds.

Cre ouse in sie Poman Gty grous had ne record of view) asuliy Toy Lhas
EATET eyr, hentee the nomher -0 relafned cases o 117

g .
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TAPIE Ben “

COUPARTISON OF DLIMITAYED W1TH RETATINED CASES IN SELECTED
FACTORS OF THE MEDICAL EXAMINATION
{uging more lemient standards including 140 systolic and 30 diastolie)

N af H of Degress
Elim. Rst . af

gchood Gagep Gaseg A,  Frsedom B
Fulse Ponca City 30 118 »85 2 .60
4 snd above Miami L7 135 <60 2 R
52 emd below Terrell 24 123 30 2 60
lancaster 21 28 3.05 2 022
Systode B.P,. Yonoe City 10 118 4.15 2 212
140G and above Miaml 17 125 <03 2 +60
119 end below Terrell 24 123 1.40 2 .51
lancester 21 126 - T0 2 <60
iestolic B.P, Ponoa City 10 118 1.06 2 -59
9) and above Mlaml 17 125 2.10 2 « 35
63 sad below Terrell 24 123 1.47 2 -49
jancuster 21 128 1.73 2 17



AOMP ARISON UF ASTAINAD 4n0 <LIMINGTAD
GADSTS 1R ResPucT 20 PULAEA3

TARLE 9

£liminated Cadeis
1F Lhey wure dlg-

Ratninad Eliminntai tritvuted nu Las
Pulge Cugota ¢adaty reynined cadets are
Posne, GALY
&6 and under 1 2 1.44
5777 49 g 4,15
78 and over a2 3 4.41
Totnd 118 10 1000
F el ﬂ&@
W iumd
46 apd under b 2 2.4%
78 and over &8 £ 183
Tobtal 125 17 17 .00
P A0
Tarrell
&6 opd undar 35 4 2493
aY=77 A7 ? 9.17
T8 nad ower &L Ly eSS
Tatal ign 4 24.00
* F ﬁ{':!i;
popanc ! 8K
£6 and undar 1 G 2.9%
6171 b 4 9. 54
78 and evar a0 33 L2220
Totel 3z 2% 26,99
¥ 5o f';f

X .
jln this hebls, oa woll an in T
&

the orobedility that eliminaled gadphe Talong

cadste La veup
4latrinvtion of retained cadets In

st be medlm) regovdr.

rhige Geu = 134
14 the sams populstion cw
vhe thaorstienls are obtained from the
sr3puct to the medical reroedn,

the Peeulvs oXpieasas

retatned

L A I



TABLE  I=a
SOMPARISON oF RITAIUED AL ALIMINATED CADETLS

IN BESFECT 10 PULSE
(using 60 and B ew duwheoff volnts)

Bliginaied cadietg if

Butained Frimineted they were Jdislributec as
Pulps Gudeta Gedets . he retsload cadste sxe -
LRy Gitg
ey nnd under 13 ra l.10
0L=83 63 J 534
B4 ond, o rar mi% A ]
Tubel i3 L0 10,40
F’ = a":‘Q
W and,
60 and under 15 I 2.94
61-03 b2 9 B.4j
34 axd cver 46 1 6.53%
Total 12% 17 1700
? =1 ){30
fagrazi
6 snd under i2 3 2 3%
6133 58 12 11,32
B4 wnd aver 5 . 214
Total 123 24 24,00
E e é"}
Lancanter
€0 and uader 16 [ 2,53
(=875 T a 12.14
34 sud over 4B 1 6,23
Tolel 128 21 21,00
Py 22



SOMFARLGON OF SJoTAVEFD NG CLAMITTIATSD LAnETY
LH RAZFRCT T SYA0CLLY BLOOR FPEISURE

viimicnsed eadels 47

Entulrad Flimionted chey wore distrituied er
Syukndte. Bely pLATIT ndse.. . he yrinined sadsiy ers

124 end urdsr LY & 2,71
125 ard over bo Wy .2

Totel Ik in 10,00

o

124 mnd under 217 & Y
125=124 43 K £,85
13 emd over 53 - dat8
Total 125 37 \7.00

.{*; :,3 I E

forrall
10%~114 4 = <78
11l5=124 - a7 ¥ i
125=13%4 A2 v £.20
35=144 37 .22
135 a0l owvew A3 2 A3
Tovel ity 4 D)

N e gff; K

5a91
’ * r]' "i
5.8

<30

4 vrder

RSy W
T

LAY snd over

[l

-
!"'%‘U" A=
Fa2 g
a2

.\
S
&
<r
B
(!
(SN
L)
[% #
3 )



TABLE 1oms '
CONMPARTSON OF ARTAYNID ARD DLUMIHATED CADLTS

IHN RESPECT LG SYST0LIG BIDOD PARISURE
{uaing 119 ap the lowsr limit and 140, tho Army standsrd, es the upper limii)

Eliminated omdsis L.

fatalvad Ylininohed they were dlstributed ne
rshebis Bils Codein Cagebe . %ho retained cadetg ary

¥ R e P

119 wnd undey i3 A 1al0
TEQ=L2G 74 4 6.27
314D and ovar L3 A 2263
Total 16 10 1000
P o~ .13
hfand
119 and under 8 1 1009
120139 T1 10 D66
140 and over 3L b 526
Tetal 3es 2y 17,01
By el
Farpail
Li? and undor 1z 3 _ 2:34
A20=13 T4 14 14.494
130 aral pver Y L Tedd
Total 123 a4 - 24.00
£ - qE i
lansaybar
1i% and under ig A 1.9%
1234139 13 12 131.98
135 and ever X L 205
Tewel 126 21 21,00



TAELE 11

COMFARTGOR OF RETAINAD AMD SLIMINATED CGADETS IN
RESP&UT TO DIASTOLIC BLOOD FPREZSURE

Bliminated eadebtsn 15

Retained Eliminnted they ware disiribuinad as
Diagtoila B.Fo Gadets Gudoets ths setained cadets sre
Eonca (1ty
74 and upder 42 5 3456
15<84 53 3 4.49
85 and over .23 2 1053
Tetal 118 g 10,00
F o= e,r‘-?
Migmi
S5=64 10 Y 1.36
65-74 30 § Sehd
75 and over 15 .z 12:20
Total _ 125 17 3700
P = 30
fergall
74 and under A5 9 .78
75-84 z 13 30,15
85 and ower 26 2 507
Tatal 123 24 2400
Foooa2l
La.nop b Ay,
74 and unier 38 & CPRE|
g§-34 Y 11 32
and over 23 s JAeas
Total 123 21 21,00
P e o5d

e
- e,
£
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TABLE 1=
CONPARGON OF RETALRRD AdD ELIMIBATED CADTTS 1N

) RESPEQT TO DIASTOLIC BLOOD PRESSURE
fuging 60 as the lowor limit and 9¢, the Army standard, as the upper lizis)

Flinmtambied cadets 1f

dwhninad &limdned ek they wora distr.buted as
Jisetolig B2, sagety plelal) the reipined oadets are
Fagey, ity
£% and under 17 3 1,10
59-H% 94 ¥ 1.97
20 and over i W82 Iy k
Totnl 118 1 10,00
F = b_f: 2
Mipnid
58 amg ander 20 4 Z2e12
£9:69 74 13 12.78
30 and over A3 2 a0
total LpE G 4 17.00
Foe 27
Iarxall
b8 and vnder 1T & 3.32
69-8% 95 2} 18,54
M and over s e Ll
Toteld 123 o 24,01
F - aﬂ'}
inzzeghar
68 and under 14 4 240
5589 i05 15 17.23
¢ nnd over — " L]
Tobald L2 21 21a01

Pgai?
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COBT af 120Y o
ACSHC 1L i

Fnralved
Caduty

SRR IR INAYED
iRy CF ToRul EiIE

Liimineted
Cadets

JR—

Ponza Giny

they wers

ciaatg Li
Aisteithuied as
thy Tofadaed cad s

a/t, ©/5, or b4 107 6 9.15
B/, b/12, or u b _io A -]
Total LEm 10 10,01
P L0002
Kilami
b/6, / , or £/ 103 iy 14,03
679, 612, or 6/14 22 2 2.39
Totel 125 Ly 17 .00
P a .53
Tervell
o/h, £/5, 104 20 20,29
6/9, /12, or 6f18 19 A 371
123 24 24 00
P oa 39
fancagher
6/6, €/5, ar 6/4 120 20 19.59
6/9, 6/12, or 6,18 8 i 1.31
128 21 21.00
P - .\?9

i
~&  ine cuse in the Ponca Uity group
tha woret eye, heace N of retained s

«g9a » 117

had ro record

for visuul agulty of
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BURMART AND CONOQLUSIONS

This etudy wae uadsrtabm with the vilew tosard testing the atringency
of the physical standurds of azceplanss for flight tralning uow belng exployed
by the Awerlcan Aly fovees, MHost medicel emmminers egree that physiosl dis-
ability ia & handleap to gucvsssful progress In flipght 4raining. It i
reasvnable to inguire, howsver, whether perfestly scoeptable plliot materiael
ig bolug eliminated from filpht tralwicg by the current arbitrary medical
ﬂt&ﬂdﬂ rd. . ¢

An opportuntty to pregont evidenoe bearing on thie problan wes offered
by the circumstznes {hat the flight records and pedlceal retords of Reyad Adre
¥orse rcadets tralning in this country were avallables for study. Ae the
physical standards for acceptance for flignt trelning are somsvhaet lower in
the BAF than in the Amerioan Alr Forces 1 i3 posgible to aualyse ths relsvant
data on two groups of RAF pliots,nemaly, (1) thase reteined and sliminated
cadets acsaptable fo both British aud Amerisan staundards, snd (2) those
retained and sliminated cmdata acceptable soeording to British but not 4o
Amariean standards. The reasoning ¥a that 1f there Ls ne greator inoidence
of fallure in flight training ameng thopa cadots aocsepted by the British fer
training who would have bean pelscted by American atandards than among those
wht would have boen gzaceptad by the american stendards {3.e., if thore i no
slgnifiennt differsnce in the degres of suooass bLelween theso twe groups) then
there 18 reason to auspast the stringoney of the American staniards of aesert-
SO . :

The relevant deta on a 1oisl of 750 RAF cadats wers callected and miorg~
Pilmed for purpeses opf this study., Onta wsed in the sualysss were then imken
dirsstly from the mierofilmad rocords by the invesiipeisvra, Of these 750
atudenta, 7495 were wrahouta (&rqpped ot varlave stages in Ifiieht training ).
Theas wnshouts fell inte 4wo proups: (1) a group meds up of cadets who wers
eliminated durdny the early stapse of primnry training {(prior %o the collec~
tien of the datn, for wnom no msdical récordn ware available, end {24} s group
compased of wiashoule during ths lster stnges of primary training and those
eliminelnd following completien of nrimery snd on whom medicel records were
myailable, Oniy thoas in ths lztier group could be uasd in the study of aedd-
anl redords and the aipnificancs of the findinga ars reduced Lu the exteont Lhmt
such selegtion hes teken pioce, The deta from the Lotrl proup were uasd in 4he
annlyads of critsrin of prorress in flipht training (e#s Appendix B). Thoss on
whom ne msdical records wers mynllnbls (cadets sliminated duriap tha enrly stores
of primary) had to be dropped from ths snslyasis of th» medical factors.

The first problem econfrenting this study wes the cheles of an adeguats o=
torion of lying prograss, i,e., one that would truly differsntiosie batween
wnshovte and reiained cedots za well ns allow an aszssirament of depreas of sucowns
so all pilota. By menna of chi-squarsd techniques, four pussible oriteris of
flying success were investignted in relatlon to the weshout vriterions (1) the
rotig of uneatisfectory flights o satisfactery fliphtss {2) the ratic of unsai~
i8f20400y to satisfrctory rrades, {3) the ratio of okeck flights ts all oiber
flightay and {4} time 10 solo. Of thess four mensures, the ratlo of unsatis»
factory Iilghts to satisfactory fliphte proved most somslstently to differen~
tiate fellurs from suc2ess {pses Appendiz B}, It was; howevar, galy slihily
suparior to the ratic of ureatisfactory to sntisfectory grades.
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The ratic of chsck flights to all other flighis was dropped because it showed
too little variance, and time $o solo proved the moat umrealiable of eany of
the measures. The first ratio wes therefore smployed iz all subsequent analy-
Se8.

The primary concern of this invegtigation wes an snalyeis of the relatione
ship between the visual and cardiovascular messures und the criteria of filght
succeas. Whenever possible, the sctual modical standards (Army Regulations 40=
105 and 40-110) were smployed to determine the cut-off polnts to be analyzed.
However, with the exception of pulse, Arwy Regulationa only give gtandarda (out-
off poimks) for the upper lavels of the medical fectors. At thoge upper levala,
two possible cut-off points wers asalyzed: one which was the exact point pre~
goribed by Army Reguletions (or as nearly that point as the dais warranted) and
another detsrmined from the frequency distributions of each factor. For pur=
posas of thie study, cut-off points at the lower lavels (prescribed only for
pulse in Army Regulations) were sot up on the basls of the distributiona., Two
possible cut-offs were analyzed for ouch medical factor.

By msana of chi=squared isc¢hnique the assosiatlon betwoen these warious
cut=off points and degree of succesz in flying {the ratic of unpatisfactory to
satisfeotory flights) was sbudied. The fimal ptep in the analysis consisted
in the comperison of the reiained and eliminated (washed out) cadets in respect
to each of the medicel factora under consideration.

On the basgis of these mnulyses, 11 may be concluded thati:

1. The ratio of unsstisfaotory to satfafactory £lights is the most

a?tisfaatory mensure of degroose of flight success (see Appendix
B).

2. Within the lipitas of the Roysl Alr Force standsrds of acceptanse,
and exculsive of early vashouts, there is no significant assccla~
tion between propress in learaing to fly {as mergured by the ratie
of unsatiafactory to aatisfactory flighte) and the degres of vig~
uzl or sardiovageular disebility. Thatl is %o say, predisposition
1o poor progresa or oubtright feldlurs i1s not & function of dsfined
deviation from average msdical status {(pes Tables 1=6).

3. Therz isg no difference bheatwesen ro9tained and weahout onges with
reaspsct to vipusl scuity or cardicvascular factors within the
Hmitationz of thilas study (see Tables 8-12).

4, Within the limlts of ths Royal Air Forcs standards of acceptance,
and exclusive of early waghouts, there is no elgnificant assocla-
tion beiween progress in learnimg t¢ fly and height, weight, leg
iength, chest circumfersvce, body build, elesticity of arterial
walls, smoking and drinking habite, ete. Neither is 1t possidle
to distingulah Letwsen retained and eliminated cadets on the
bagis of these factors. (Sece Appendix A.)

i,
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5. TIadivliduwaie vho would have besn sxcluded by American staadards
of secaplmace bul who weroe ecceptod by thae RAF ghow no gresater
proasnces S0 fuilure ihen more highly selested candidates, 14
i9, of courze, noseible ihat thece defocts exercisa an sarly
effeal on svccese mand that, thorafora, there may be a large
differense in wredical records hetween retaiuned pilote and ths
washoutz whose medieal reoords wore not available at the time
of this atuwdy (l.e., thoas who were washed out iz the sarly
stages of primary f£iight training).

Kesplog in mind thal this discuasicon 12 based upon individuals well within
the nocmal rangs, it muat be appureut that relaxing the limlts of acoeptance
will not materialiy affect the porcontage of failure in aviation training echeoole.
There im no reszon to delleve thnl RAY atanderds ore nob, themsolves, too string-
ent. FProbehly etlll moro lemiency weuldd fail f4o increass ithe percentage of fall-
Ure o



APPENDIX A
ANALYSIS CF OTIED A'NERCPOMETRIC

AND MEDICAIL FACTORS
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AMALYETS OF OTFER ANTHROPOUETHIC AND WEDICAL FACTDRS

Preasnted n thip Appendix ure the Tesulis of the asslysls of octher
moadicel and persomal factors which esuld be gathared from the records of {the
pllots used in thisg study. It must be notued that there is no eppreciable
difference in the Amarican and Rritigh standerds with rsspect to thes, fag-
tors. In fact, a awmber of ther are nott ¥sighted heavily inm the seleectioa
procegs of oither the British or American Air Forcas.

in Tebla A=l are progenizd the age distribvutione of the reotained aad
machout groups ot euch school. It will ba noted that there ie no grogt dif-
Teranes boilween ratainsd and washout cases. Compequardly, this factor {nge)
wiil have had little, if any, offect on ihs lunterpretation of the analyais
of the medical factors,

Tables A=2 through A~T pressnt the Sotal dietributione and chi-sguared
analysis (for the cg psed Jistributicee) for: echoest clrocumferscoos, leg
longth, body build,*” weight, and heizht. WMo significant difforspovas bstween
the tetal reislued aand total washout grouwps vore demomstruated inm thess facters.

Tatlos A=0 through A=18 present ihe analysis of the wsaociatioa botwsen
heipht, weighti, bedy build, leg lsngbh, c¢hest circimferevos, mentality (bright,
averags, aml dullj, 40 mm. Hz., (durstisn), arterial wall (3leaticily), cmoking
and wse of alachel {(hansy, wodorata, neme), and degreas of flight succerg {(as
mezgured by the ratie of the wisstisfacihery o satisfactory flichie). ‘lable
A-B gumerizes the resulis of thase evalvees. Yhe P-7alus pregouted inm thess
tables way d» taken to Indicads the provability ihat elimincted cadebi valeng
10 the samne populatior as the rsizingd saduvis in rospect to the modicml Sug-
tors wnalyrad. The theoratlesl {requonsisze vers obialnad from the dietribe-

tion of rotained caiste in respeet to the zandical recurds. Tubles A=9 {hreugh -

A=-1B przaent the detuils of thin anmlyels.

Tableg 4-19 through A=29% present i onalysis of vhe rehained asd wosiuvutb
groups with raspest to ocach of the abevo medical factors. Tadle 4~19 gvrig-
rizes the resulte of theso analyuss wod Tebles 4-20 {arcagh 4~29 present the
details £ the crelyases. It will be noved tbat im thope tablos the nvmbex of
caseg varies slightly 1a dtifaremt owmnocls., This, fer the ragou that the
records were not caomplete for pore of ths plleots. The Pevelze im thess ta2bles
may be taksn to irulecate the probabilidy thrt the registerod csordinate dig-
tribution would bte as it is if zhere wyore ro association bedhrsan the flight
eriteoricn and the moediesl factor beiang aralyzed. In these 43hliag. "o® repre=
sants (ke cbsorved fragusney, and ™e® the thoorstical froquency if therc were
no assveintion Yetwesa the sriterion (the ratio of unzatiulecisry to zatis-

153uild in pounds i3 the devistion in povnds from & aora for beighk. It
will be noted that osther phyaical dim:npions begides heizht are highly corre-
lated with weipght. Furtiisrmore, the veriance in woeight iz rnat of equsl im-
portanes o3 ell levela of heighki,

s :;%ﬁﬁ



fartory fiignts) ewd the fustor unésr conzidaration.

Az fay as cadets acseptad for Lrainivg are conceraesd,; the factors on tha
nedical record nave no prodiclive welue 9z tiey ancy stand. Vhorover a relstion
{F wuder .05) oasurs for a ziven factor it i3 privent in only one sohsol end is
insiprificent in the other throm, I =ill bs noted, hovwever; that thors is
pay relatlon beltween madianl reacvds snd swocres in thres foelbors’ alogicl,
body buiid, and mentallty. The firwt two have throe Pe~yaluss under .25 with
ihe sacesss criterion, and the lart hur two Pevaluss under J0. I% 15 pogsible
Ehut betier mecserement and morTe wnriamce in these fuctora weuld show en naecept~
nblie aguotietion. Aldhough the shovyd evidovce indloates a tremd only and dées
not warrant the uvgo of thess fastors se nradictive veagures. It is quites pessi-

le that AT thage factora vero oblestivdly radefined the rolation woold be
eniinnesd. :

Theos datn provide furthsr avidoncs for the hypotheeis that the imtredus-
tion of were lemtenyy in the sinrdardiz of mscapiunce would not retnrd the af-~
Picleney of the Ameriecon Alr Foreco.
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TEBLE &~

DISTRIDIAICY DY A8F

ap Ponua Clby Eiang sarrall Tongagter igtnl
in LIRS Waane Bae Wughes  He= Hoth=  Ban Taah= Xae Tashe
Loars Yuized subs  feincd oute tadrod pute  talned outs  isirved outm
19 16 1 13 £ 20 6 19 4 41 13
22 26 2 24 35 7 2% 6 A 17
21 LY 2 33 4 2 % 37 2 132 1L
2z 10 1 b 4 2 17 2 ag %
24 3 i 3 = & 2 & 1 17 i
ﬁﬁ 3 - ? b 4 - 4 b 18 .
2}% % 2 & = 3 . 3., "’§ - }'.9 3
27 Z 3 3 4 6 - 2 2 13 7
28 2 10 i 2 - 1 - 16 1
29 3 3 I . S | & .
30 5 3 k Z 3 b hA 3
3% A 2 L2 2 e -
31 2 1 1 - 3 i
33 1 i
ﬁonﬁ liﬂ-ﬁ u [‘2 zr L) «wrgi dw& mn}ﬁ L ] _.3, mnu.iﬂ; m&
Foval 118 0 ieg 17 193 24 126 23 FEEN
TABLE 43
DISTEIBUTION AT HQGHT
Height Lonen Gy e, taareld Japguuiay, Zokal
in
inchag Bobe oalaCe  DSfe el Bpha. e, Bete  08e  Hel. | UeDe
40 or leas X i
168 7 11 3 3 19 33 2
L6=TD 81 & o2 o £3 iz £s i5 332 B2
7i~75 30 4 Y4 3 2z T 33 5 AT 19
?g ﬁr marg i Logo ) e Ciae e w;f; Sl i Wu:én E s ol
Total 116 W Iy T 1o Zh 123 71 494 7z



VLRI A~}

DIaTHIBRIION 3Y 3GSY BUikD

Buiid Fenes Gity . Miaad Iarzell Iancastor Total
in
Pounds Betia. o Hala Raf, .04 HRet, 7.0, Het. V. 0. Rst. W.0,
=21 or lese 1 5 A 2 3 il 1
=1 o =0 2 2 16 1 w6 18 5 73 14
=1 b =10 25 4 42 3 43 3 4l ) 156 21
o 15 - 8 4 0 3 8 1 4. 8
+1 to +10 31 1 33 4 a4 3 32 35 122 13
+11 te +20 i1 1 8 3 9 3 13 4§ 41 11
#+21 te $30 4 1 4 1 & 4 16 2
$31 to +30 1 i 2 3 2 8 1
$41 te 50 e 3 2 3
51 to #60 X 1
$+61 or nore =~ 1
Ha reocrd 5 L 52 __E - 23 1
Padel 18 10 125 17 123 24 128 21 254 T2
TEBLY A4
DI3TRIBUTIGN BY IKG LENGTH
Lag
Langth FPones Clty Fiegpd Terrell Iancagter Totel
in
Inghep Re% Wa0, Bet, W.0o Ret, W.Qs Rokg W,0, Ret. W0
1234 2 2
3537 - =
33-4C 15 1 i? 22 7 23 3 19 11
4143 &4 & ©3 ik 68 10 71 1L 276 39
44=40 34 5 29 3 27 7 27 7 117 22
47~49 2 2 1 3 8
No record S S . 1 e ¢
Total 118 10 125 17 123 24 128 21 494 72
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TARLE A-H

DESTRIBUTION BY wEIGHT

e oy

Faight Panca Cliy deamd Torreli Isnsanter Tetal
in
Poundn Raty W.0p  fek, W0  Rets WeGs  Ret, W.0. Rat. W.0«
120 or leame 9 12 1 31 3 1 43 &
121135 3% 4 1 & AL AL 2é 4 144 23
136=150 5 4 46 & 39 ) 47 12 172 z9
151+165 26 1 22 & 22 2 27 5 57 12
166=180 6 3 w2 5 1 3 24 4
181195 2 ? 3 T
196 er mra -J Lt Ll L vl R “l ARERER ‘lllll 1 L _c-l L]
Totel 118 10 F 17 123 28 128 21 49 72
MEBLT ob

DISTRIBUTION BY CHEST CIRCUMFERENCE

Cheat CGir- Ponga G4ty Mbamd TerTell Iapazetser Total

gumforenos

1“ I!}gﬂﬁ:ﬂ_ - Bet " WQG % Rt o Wn.g-u_ g}_t_,!_‘ ?.0.;. Ret . W.0. Ret . 5.0,

29-30 i 4 3 1 9

3132 i2 1 ik 4 16 % 12 i 1] 13

33«35 30 4 41 3 41 ) 3¢ 9 148 23

35=36 he 5 43 1 33 g 44 4 146 24

37-38 18 13 2 21 2 20 3 72 7

39~490 7 2 6 - 7 3 25 3

41«42 3 3 o X 3 G 1

43=-44 i 1

No reocord 5 — —h — 2 — ik X . 1
Total 18 10 i25 iV 123 A 128 21 494 T2



CEF-SL00R0 AKAEYEER] CF BT o0 2220 DISWAIBUTIOHE OF
FENAZNED 44D WASLROUR ARLUTI %IVE REIPEOT T0 HELGHT,
WOTOHT. I LETER . BOOT BLELD, AND GUEST JIRCUNEERLRCE

2o

Shwel Shiounletanes Badr Duild
Ghesy Cieeva. el B, Body Baild et AT N
31 and leps b4 13 =)l and lasza 8z 15
3334 148 23 =1 te¢ =10 156 21
35-3% 166 24 o 41 8
A wnd mere w1 p ! 41 te $10 122 13
Tokal 4\55 Tl +11 and mora ..19 },-i
. Totald 471 Tl
x“ b4 2.\ %6 P &= %j? 2
Bed zat Welghi
Hed gt e Qe Yaigrd Rat . 2:9
65 sut lens 34 3 135 ard Lees 187 27
6674 331 50 136~150 172 29
TX a1d mory 1z2c i3 151 wnd xore 135 36
JTs o, 494 Ta Tosal 494 12
W83 P Lb0e & 1.32 Pa .5
Lapy lengtn

Leg lLencth Rat ., ¥,Qq

40 and lsas £l 11

41-43 276 39

44 ard more Py 22

Tobel +32 12

£« .61 P s G0
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TABIE A8

THE ASSOCLIATION BETUREN UNSATISFACTORY/SATISFACTORY FLICHTS
AND FACTORS OF THE PHYSICAL EXAMINATION USING
&LL GASES HAVING MEDIGAL RECORDS

Degroes

Criterion 2 of
ikt __Sehogd L K5 Ersedm 2
Smeking Ponen City 128 9.63 8 ,29
(henvy, moderats Miami 137 1.53 4 82
pﬂﬁe) Tarrell }-%5 $c59 6 cﬁﬁ
| Janoastsr iy 2,32 4 .02
%;gghg; Ponoa City 128 13.43 8 .18
moederats » Blamd 3 35 6 M 26 6 4
Llight, Tarrsll - 14¢ 8.60 & .20
nona ) ignoagter i42 5.98 4 £20
H. Ponca City 128 15.53 8 R+ 11
]zgﬁ“ or less, Miaml laz 4.59 4 - 34
©6"-T0", 11 Tarrsll 147 4,45 & .62
sr more lanoagter 14¢ 3.65 4 36
i Panoa City 128 10,26 8 .25

135 1bs. or Miaml 142 7.33 4 12
lags, 136 1lba, Terrall - 1487 7-72 6 28
to 150 1be., 151  larcaaster 149 3.49 & 45
1bss or more)
Body B Ponoa City 123 21,68 16 2 15
| (“underveight® Miamd 36 13.55% 8 .39
11 1bs. or more, Tarrell 142 15.62 12 «21
-1 %6 =10, C, A1 lancaster 142 T.11 8 W53
ta +10, "over-
welaht" 11 lba.
or more)

%gg Length Ponoa City 127 14.78 b N
(40" or lessa, ami 140 2.31 4 .68
417-43", 44" Terrell 142 c.47 6 +49
er mﬁrai lancaster J&T 2.03 4 2T
Cheaf CAroum- Ponca City 127 B.33 12 16
fgggnan Miani 141 6.43 6 38

312" or less, Tsrroll 145 6.60 9 -bE
33"~34", 35"-36," lancaster 147 2.29 6 .89

37" or more




~E
b

Critorion

Al

Usptaldly
{Bright, Avarags
or Dull}

40 Hg, Teaf

durstion)
(54 or under,
55"'64 i 65"79 and
80 and over)

iokeriad tialle
Elmsatlie, normal

or goft)

TABLE A-8 (ooatinued)

SN0

Ponea City
Migird
Terrell
Iancaster

Ponea Clty
Mlani
Tarraell
Janscgtor

Ponoo City
Wami
Terroll

lanesster

128
142
147
148

128
141
144
148

126
142
i47
148

28.77
.86
4.22
8.44

19.10
2,81

4,25

10.58
13.7%
339
1.91

Dagreea
of

Freedocn

8

D O Lol -

ST

L

.01
91+
265
.08

09
.85
.96

G4

+23
»001
o34
H



TE A3SOCIATION BETWEEN RATIC OF UH3ATISTACTORY/SATISFACTORY
TRAINING PLIOKTS ARD ZHURING

Aetle of Unsakle~
fastory to Satlio-

fagtory Flighte

-9

=19

20=29

30~39

40 and ovor
Total

0-9

iG=19

20 and over
Total

03

10=1%

2029

30 and over
Tokal

D=39

40=69

70 and over
Total

TABLE -9

Smwoking
Hosvy

Q

WLﬁGN %bww w%moww

abow

%

Ponon OLbY

2.63
2.08
58
S
» 13

P‘Ft 029

Miaml
3.21

.38
N-) |

P e 82

Terrall

1.43
.82
52
25

Pﬂ QSD

Iancagter

2115
Hb
1.19

2 e 02

Smeklng
ligdevats
[ [ ]
33 29.35
24 23,16
4 7.31
8  7.92
”Z 10.36
T
78 717.88
3 9.20
W 9.91
91
&4 45,68
28 25.82
lg 16.55
794
9
44 4841
11 14,90
35 26,59
90

Smokxing
Hons
2 L ]

12 16.13
11 12.17
8 4,03
5 4,37

g 5.7

43 -

29 28,31
3 3,42
4 3.68

3%

23 21.89

12 12,37
9 7.93

_% 3.B1

4

31 27.43

13 §.44

1 15.12

51

128

137

145

145



oy e
i

Til: ASRGOIATIOH BAPWFLE Ra7D OF UHSEﬁISF&GﬁGEYfSETISFAﬂTORE
TRATNING FLIOIG AND AXSQHOL

Hatie of lngatis-
{natary to Sailis~
faelapy Fiiphks .

(g

1539

2{'}%?9

3029

A0-pnd ovevT
Total

0=9

1019

29 and over
Total

Oy

10-19

2=29

10 and over
Total

0-39

4969

7% and over
Total

42

Va20E A-~10

Algohel
Hoderetde
Q %
Lgnen Ciy
13 §.20
T 7.3
0 2.%5
I 2.44
-4 329
&k
P : k<] la
Minmd
12 16.00
4 1.9
& 2.0
20
3} 'y ;&'0
PP A Y
5 N I
4 3,29
3339
X 19
19
P =® QEQ
Laneamter
& 0,13
& &3
N
15

Poo 420

Alaahol
Siight
0 ¥
17 14,63
% 131.%F8
3 3.66
3 1.96
EEERAT
3%
14 3286
& 3,85
t L34
4.
i3 23.82
10 15.9
1t Ea}?
i 3.69
7
30 33,08
& .88

18.04

%

. Alsohad

Homar ..

b} A
38 . 24.38
22 45,30
M 4409

g O
gz .3

5
£2  Ey.zd

E F.13
1z T ET
Té
35 306
25 20,61
11 131,22
3 5.81
74
4% 35,73

l 1"- 5 5(}

4 19,07

28

e
L
L%

140
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cgsig §§3 {%""‘l 3«

THE ASSOCIATION BEIWEAN RATIO OF USSATICPACTORY/SATISFACTORY

Hatla eof Ungatiy-
faustory %o Sadlu-

Lagrory Elinhts

g
10-1%
a0~29
3039

40 and cver

Total

09

1019

206 and over
Total

O 1

10-19

2029

30 and over
Total

Q=39

4068

7O und oTer
Totsl

TRAINIRG

FLION™S ANU HALORT
Hedght Malight Hed ght
55" op AR T ooy
Iamp A BmOTH
2 & [23 & 3 &
Eores OLky ,
i .63 35 32.25 iz 13,13
2 2.08 21 25.53% i 1039
3 b6 8 8.06 1 2,88
1 .71 9 8.73 3 355
5 .93 %} 11.42 .4 46T
7 & s
F - 065
Niemd
12 10,44 5 754 27 2810
2 1.i6 8 5,21 [ .49
LA 1.e8 i 327 i 345
i3 & i3
Fao 24
fuypeil
& 4,35 49 46,33 38 19.580
1 2&3? 2¢ 25@?3 14‘ }u{}ogg
3 183 15 16.50 ] b
»A T2 3 7.92 .2 3.2
4 27 £
¥ o= &{;E
ECTR LT AN
] 503 53 53.02 £ £3.1h
3 1,32 14 17,45 ] .63
. S -5 , 23.53 & iy.ez
3 705 Y.

P
#u2
<

6%

RES

Gt 3
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TABLE j-12

THE ASSOCIATION BETWEEM RATIO OF UNSATISFAGTORY/SATISFACTORY
TRAINING FLIGHYS AND WEIAHW

Ratlo of Unsatig- Weleht . elght Weight
faoctory %o Satis- 135 lbe. 136150 151 lbs,
fagtory Flichte or lesg 1bs. or mors
° P ) @ 9 e
fepen Clhy
09 213 17.63 18 15.75 T 14,63
10=19 13 13.9% 1 12.4% 14 11.58
20=29 4 4.41 5 3.94 3 3.66
30=39 . & 4,77 5 4.27 2 3.96
40 and over 31 6.24 <4 5.58 3 5.18
Tetel 47 42 39
P ‘: q25
blaml
-7 - 45 40,94 38 40.94 3l 32.11
10-19 4 5.0} 4 5.03 6 3.94
20 and over 2 5.03 - 5.03 - 3.94
Totel 51 5l 40
Px 12
Zerreil
0-9 36 32,36 20 22,22 15 16.42
i0=-19 16 17.78 14 12.20 9 2.02
20-29 13 11.3%2 5 7.82 T 5476
30 and over 2. 5.47 _% 3.70 3 2.78
- Total 67 4 34.
Pr .26
- !EEEHE*!"E
0=3% 26 26.51 29 31.81 24 20,68
40=65 11 g.72 2  10.47 6 6,81
70 and over 13 14,77 22 17.72 9 11,52
Total 50 [5) 19

P=§48

128

152

147

149
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TARLE ‘A~13

THS ASSCCIATION BETWEEH RATIO OF UKSATTSFACTORY/SATIZFACTORY
TRAINIKG FLIGHTS AND BODT BUXLD

Ratio of Unsatliz- Bedy Build Body Build Body Bulld Budy Bullé Eody Bulld
faclory to Satis- “Underwgight™ =i 1b, to +1 1Ib.d0 "iwerwelpght®
1o il 1bs .4 wore =10 1bs. 0 +30 Jbg, 1l lba.8more
] 9 0 @ o @ o e ¢ o
Donce City
& 9.1 & 19.24 10 5.85 13 12.07 1o T.68
9 B8 1.52 9 8.42 3 4.81 10 9.93 T 6.32
9 3 2,24 3 2.50 0 1,43 3 2,95 2 1.88
30-39 1 2.64 5 2.95 3 1.69 & 3.49 0 2,22
nd over 00 3.46 _%’ 3.87 _2_ 2,23 _3 4.56 2 2.90
Total 25 p4 1 33 23 i23
Pa . l5
Hd oy
0= 34 28,75 21, 254,76 9 9.58 32 32,74 18 15,17
10-19 2 3.63 7 3.12 1 3,21 3 4,13 1 1.9}
20 and over _% 3.63 4 3,122 2 .21 _§ .13 3 1,91
Total 3 31 12 3 13 139
F g 0%
Issreid
0~ 10 12.45 a1 25.86 6 6222 9 2,53 L2 In.G4
10" ?’ B 6996 11 14!:45 4 3948 11 7;23 'ﬂ’ 5389 I
20=23 8 4.58 6 $.51 3 2.29 5 4.75 3 3,87
310 mad over _2. 2,01 b 4,18 ¢ 1,0t 2 2.09 3 1.7C
Totel 2 54 13 7 a3 142
P 44 321
0=R9 13 13.55 28 x3.97 3 .21 17 18,24 13 13,03
4U~59 4 4.39 9 777 1 1.69 6 5.92 4 4.23
0 and over 93 B.06 ,% 16,25 6 3.20 12 0.8 B T.75
Tptal 26 4 10 35 25 142
¥ Fol usz




THEPIE A4

THY AGSOUIACICH SETVEER RATIO OF U}EHISF&GFGEY/ SATISFASTORY
THAINING FLYGATS AED IEG LENGTH

fptie of Upentie~ lag Lengih leg Leng:h lag Lengih
frotery Lo Gakie~ 40" ax 41" = 44" or
Ioshery AMalba .., L T— X S — ~LRTe
& k1] ] @ [ ] %
Pangs G4
G‘"? 3 6929 32 25.54 12 15;17
10wi8 & 5,09 19 20.65 13 12.27
2024 3 1.6% & 6.52 3 387
3019 L 1.74 6 7.06 3 4,20
20 &ad uyar o 2.48 k) 9.24 pts] 5.43
Tot 2l 17 9 ry)
? B eﬂé
3-9 iy i5.34 67 TC.2% 29 27 - 44
3013 1 1.:0 10 g.70 3 3.40
A oand evee 2 1.76 10 3.08 -2 3.16
Tatal i9 87 34
F = 68
DagpxaLl
- il 14,13 42 36.33 1z 16,51
10 19 F 503 20 20,62 11 9.37
2'-.:"2? ? ffﬁzﬁ -‘. 13 &5‘6 G 6&16
30 nud oTen 3 £a55 5 5.51 & 2.96
Teial a0 i 3
F : n {‘9
lenoautor
Q=33 17 15.19 40  42.95 20 18,86
4063 6 5433 15 14,56 5 €.37
70 and swer ) 8.68 %j_ 24,54 17 10.78
Total 29 £ 3?

Pﬁ u74

1zy

A0

Az

147



THE ASSOLIATION BETVEEN RATID OF UNSATISFAGTORE}%AEISFAGTURY

&7

TARLE  A-~15

FRAININ] FLIOHTS ARD GHEST CIRCUMEERENCE

Retts of Ungelis~
fz2tory to Satia-

Cheat Gircumleronge

fantopy Fliagnig 12" or lens 33N = 347
[ ® 3 8
Fonga Clty
G- ] £.18 12 13,32
10-19 2 4.9 i3 16,17
AWW=273 P 1.32 3 3.40
30=3% 2 1.43 4 3.69
A0 and over 3 1.87 ﬂ% 4,02
Dobal 14 3
P p4 u?f’
jemi
GO 21 18.45 36 36,87
1613 1 228 4 4457
20 and over Y 2.26 4.57
Total 23 4
Pe 038
Terrell
0-9 12 12,55 27 22.69
10-:19 10 6.0 9 12,12
20=-23 3 4.48 g 68.10
30 and ovar ‘% Ze -3 3.89
Total 2 47
P g .68
laxncagtay
0-39 8 7.43 27 24,41
40-69 3 2,48 (9 8.14
70 and ovar 3 4,10 13.46
Total iA 4

. 32=36"
<« L

L4 EPREY 34

S B

26
11

43

17,39
14,06
4.44
*581
6.29

40.07
£.96
$596

20.T6
11,27
7,41

3.56

28,12
9.37
15.50

37* or mors
[+ [ ]
14 11,10
11 8.98
2 2,83
1 3.07
2 4,02
30
20 17.63
1 2,18
! 2,18
22
11 14,00
8 7.60
& 5.00
4 2,40
29
16 18,04
6 6,03
2 9.95
34

127

141

145

147



THE A250CIATION BETWEEN RATIO OV UNSATISFAGTORY/SATISFACTORY
TRAINING FLIGHTS AND MENTALITY

Ratio of Ungatia~
fastory to Sxtlae

factory Fliznta

48

TABIE A=10

09

10-=19

20=29

30~39

40 snd over
Totsl

0=y

10-19

20 and over
Total

0=-9

10=13

20=29

30 and over
Total

0-39

40=69

70 and over
Total

Hemtality
Bright
7] [ ]
Ponga C1EY
32 26.25
21 20.78
& 8.56
6 Tall
- 9230
V1Y)
r ® 001.
Einnd
55 53.79
é £,61
gﬁ 6.61
T
P 915
Igrrall
31 31.39
19 17.24
12 11.05
31 5.11
5
3 - 965
ianonster
52 47.51
11 15.03
26.46

Moniality
Average
o ]
16 21,60
17 16.63
6 5.25
7 gagz
%% ,
59 58.61
8 1.20
8 7.20
73
36 35.74
17 19.63
12 12,59
J 6:]64
II‘
27 29.82
12 9:4‘6
%% 16,65

Hantality
Dull
[ @
o a5
0 2%
0 <19
o) »20
ol «2¥
2
2 3.61
o «20
2 o2l
2
4 3.8
3 £.12
] .36
_% W65
0 1.60
2 51
1 .8
3

128

142

147

148
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TABILE i-1%

THE ASSOCIAIZICH BEYWERN KATIC OF UMSATISPAOTORL/GTISPATEORY
TRAINING FLIGETS AND 40 mm, TG, TEST {DURATION)

Retic ¢f Ungatisge
factory 0 Satls-

Saghany Tk, ..

Ong

10-1%

2029

30-39

40 and over
Total

0-9

10-19

25 and ovsr
Total

0-9

10=19

20«29

30 and over
Total

-39

40-69

70 and uver
Totnl

Blrv b s

Duratien Bﬁrmﬁlaﬁ
54 mnd EE =
-] o [ o
Rones U1EY
10 88 2% 22.%C
8.51 1 17.01
2,74 5 5.83
2w§5 4 6.09
3.95 1 197
@
¥ @ ;{J?
Yizgl

15 16.03 &5 59,

3.30
2 1.99 6 T.35
35

21,99 S 1.

20 14
? hoid ‘583
Zornadk
i 15.73 28 31.0%
7 5,67 17 27,05
b1 £.58 i1 10.9%%
e 200 1,94
3 3

F:=?6

'

Irangngtexn
18 15,28 32 37,42
3 5,09 16 10,49
B 2.2 23 2.1
29 71

¥ A ¥
v i T

Duration
65 =
S 4 -
) &
13 9.75
T T.72
1 2.4%
3 2.64
“% 345
F3
28  £8.05
& 3,45
-t - 3.48
35
2y 20,22
1z 11,10
6 7.12
£1
18 16,34
4 5.45
-3 3,22
31

Duration
B0 snd
L A
-] a
& 4,80
4 3.36
0 1.22
3 1.32
L 1B

i3

10 9.52
2 1.19

2 1.19

12

3,96
2.17
137

.50

gnL:amtv-&’

[
& Lt 10
&0
k-4
o
¥4 ]

17

128

41

144

148
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TABLE a-18

THE ASSOULATECK BETUESN RATYIO OF UI‘:’S}_TIEFAOTORY/ BATISFACTORY
TRAINENG FLICHTE AFD ARTEZRIAL WALLS

Bedic «f Unsatia- | Arterisl Arterial Artarial
2aciory o Satige Unlls Vells Valls
Zastor: Filchie .. Sleghio Nopmal... Soft
0 [ -] [ -] Q -]
Ponea Ciiv
0-9 0 «38 41 40,88 7 6.75
10-19 0 «30 32 32,36 6 5.34
20-29 1 009 o 10,22 1 1,69
3039 ¢ <10 11 11.07 2 1.63
40 and over 0 213 15 14,48 2 2.39
Total 1 169 18 128
P - n23 N
¥leml
0-9 94 90,72 20 23,28
10~19 6 1,14 8 286
20 and over A3 11,14 A 2,86
Total 133 29 142
? 2 001
Terrelld
10-19 30 31,31 9 7469 .
20-29 13 20,07 6 £.93
30 and over _“g 9,63 A 2,37
Total 11 29 147
P = -34
lancaptor
0~39 2 1,08 &0 60,61 16 16,34
40-59 G 35 20 20,20 6 5.45
70 and aver 0 w59 A2 3K.19 9 9,22
Total 2 115 31 148



iriterion
withs

haary, moderate,
Bone )

%ﬁs,

slight,

none)

E@ﬁ or less,

66& ”701 71*
SF 1ore

E%E iba. or

less, 136 Ibs,
13 159 &399 351
lba, or more)

B Bud
underwsight?
11 Ide. or more,
«l to "10, 9’ *1
to 410, “sverw
welght® 11 lba.
or more)

427424, a4
or mare)

Chest Circum-

5325 or lese,

33”” 'p 35““36gs

37® or wore)

%mﬁgx
hri?ht, ayerage,

dull

Sehool

FPonon ity
¥Land,
Tsrrell
lansaster

Pones Cliy
Mieml
Terrsll
Inncsstar

FPoneca City
Mand
Terr«ll
Lurcanter

Ponca City
Mismd
Tarrall
lancagtox

Ponem Gity

Wiamt
Terreil

ixncastor

Pomce City
Hlszd
Tarroll
Iapcantey

Panos City
Wit
Terrell
Laneagter

Pones City
B wad
Tarrell
lancestar

i

TaBIE A-19

Keof
Blinm.
Jmran

i
15
24
20

10
14
21
18

20
i7
24
21

16
17
24
21

10
17
3
22

¥ of
Rat,

Leses

1ns
122
121
123

118
121
119
124

113

ny

318
326

117
124
21
12%

118
125

127

%

e

<72
91
1,48
9.04

3.35
11,21
4.77
2.44

.73
£.54
‘5‘;?2
L.44

6.39
1.70
4.3%
4,62

T 1.3

1.69
7.58

COMPARISON OF ELIMEZATED AND AKTATRED GASES IN SELRCTED
FAGTORS OF THE MELICAY, EXAMINATION

Dagreas
of
¥readonm

N LR S oKW FC R O

RamN

FFNPArS

(IR FIS Fhg ¥ Lo O

(O3 38 S v

20
-02

231
66

52

<02

)
L
R



Criterion
with:

40 Test{Duration)
(54 and wnder, 54~o4,

65«79, 80 and over)

normel, soft)

0%

TARIE 4-19 (continued)

School

Fonoa Ciily
283 o,
Tarrsll
Iancasater

Ponea City
Blami
Torrell
lanmmgter

R ot
2inm,
Cages

10
17
23
21

10
17
24
21

¥ of

R@to

Ornons
118

121

2
()

£.03
5419
1.87
9.80

2.76
>37
5.4
43

Degreoas
of

Freedom P
3 .26
3 .16
3 60
3 «02
2 .26
1 +71
1l «00
2 613
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TABLE A~20

COMPARISON OF RETAINED AND ELINMINATED CADETS
IN RESPECT TO SHOKIWG

Zliminated cadeis
il they wero dia-

Retained Elimingted %ributed ag the
Smoking Cadetn Cadets ratained erdets are
Ponoa City
Hﬂ&w ? 0 .59
Modarate 71 7 6.02
Hone A0 - 2
Total 118 10 10,00
Mgt
Hemvy 4 0 «50
Eoderate a7 10 10.6¢
None AL 5 - 3:8L
Total 122 15 15,00
P a qél‘*
‘Torrsll,
Hesvy 3 o <60
Hoderatse 78 18 15.48
None ) . 1492
Total 121 24 24,00
? = 04‘9 -
lopsagter
Heavy 2 2 .32
loderate 76 12 12,48
None il L sl
Total 125 20 20,00
P = -Ol



TiBLE A~21

COMPARIGON OF PETAINED AND ELIMINATED CADETS
1H RESPECT 70 AIOCHOL

Elimirsted ocadets
AT they wars dds-

Ratained Eliminatod tributed as the
Alaochol Gadeta Cadots retained eadets are
Ponoa Gty |
Hoderate 23 bA 1.95
$3ight 35 4 2.97
Nons 2 508
Total 1 10 10.00
P et 561‘:’
Miams
Moderato 16 4 1.85
Slight 6 5 4,17
Hons =5 :
Total 121 it 14.00
Py .5
Ierredld
Hoderate .16 3 2.8
S1ight 37 10 6.53
Nene g6 8 L.6E
Total 119 21 21,00
Pz 22
lansagtsr
Hoderate 14 1 2.03
Slignt Eﬁ 9 'g.s»:
Norse - o83
Total 124 i% 18,00

P k- 361+
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TABLE A~-22

GOMPARISON OF RETAINED AND ELIMINATED CADRTS
IN RESPECT TO HEIGHT

Eliminsted ¢adete
if thay were dla~

Reteined Elivdaated tribated as
Hadeht Cadets Cedety ntatned gadat
Fonoa Cliy.
65" or lsga 7 0 59
LE"=TO" 80 6 6.78
71" or more ,3% 3 2283
Total ik 10 10.00
Po 51
Miszd
65" or laes 13 [V 1.1
66" - T0M 80 is 10 88
TI* or mors a2 - S0
Total i35 17 17 .00
Py .22
65" or loms 6 3 1.18
66% - 10" 83 13 16,20
71" or mors 4 6,62
Tatal iny 24 24 .00
P ¥ a21
Iapoagtier
65" or less 11 o 1.80
66" = TO" 84 16 13.78
71" ex more 5 5.4
Total 3:%% 21 21.00
| a:ﬁ'

Bt
b
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TELel A-2s
QOMTARECOR OF IETATMED 4KD ZrIMINATED S4DETS
IN RESPECT T TSIGHT

Eliminated cadeta
if thay wer> die-

Retmtlned Eliminetsd sributed as. the
Vel ght Sadatg Cadets rotrinad cadets are

Fonea Citv

135 Ibs, oz laos &. 4 3.64
136 s, = 150 1bs. 3 3 3,31
154 lbs. or moxe 34 3 3,05
Total 118 10 10.00
P 1 ﬁ61'§“
Mhem
135 lbs. or less 45 5 6.26
136 1bs, = 150 lba. 45 6 6.12
151 1be. or nmcre 34 b 4,62
Total 135 17 17.00
P = HLF
135 lbg. or leas 53 ia 1G.34
136 ibg, - 150 loe. 39 7 7,62
151 lbs,. or more 31 3 5.05
Total 123 24 24.00
P ': 024
langaater
135 1ba. or less . 45 & 754
134 lbp, ~ 150 1bg. 48 22 787
151 lbas. or more _3% ) 5
Total 128 Zx 21,00

P:als
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TABIZ 4-24
COMPARISON OF RETATIRED AND ELIMINATED CADETS
1H uESPECT TO BODY BUILD

Eliminated cadats
Af thay wers dis~

' Retained Elininated tributed as the
Dody Buidd SOadets.  _ Oadets = petsined ¢
Ponaa Gity
*Underweight™ 11 lbs. or more. 23 2 2.04
“l 1b ts "1& Ibg. 24 4‘ 2112
0 16 0 1.42
41 1b. %o LG Iba. il 2 2.7%
"Oyerwelight” 411 1bs. or more. 22 2 1,68
Totel 113 10 10,00
Memi
"Underweight™ -11 lbe. or more. 34 2 4,75
=1 Ib. to =10 lha,. 28 3 3.89
0 3 & 1.32
+j 1b. ts +10 Iba. 37 4 5.15
“Oyerwsight” 411 lba. or mors, A5 A 2,09
" Total 122 17 1700
- <02
Ierredi
"Underweight™ -11 lba, or wors. 19 7 3.68
«l }Ih, to ~10 1bs, 47 7 3.09
0 10 k! 1.93
+1 1b, to +10 los. 24 3 4.04
"Overweight” 41l lba. or moro. A9 3
Total . 119 23 23.00
Pa.jl
lancaster
"Underweight" ~11 1lbs, or mors. 21 5 3.65
«1 Ib, to =il lba. \ A1 g 1.%2
o [ 2 1.39
#1 Ib. to #10 1bs. E3 | 4 5.38
"Overveight® +11 1bs. or mors. 20 3
121 8 21.00

Pta&é
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TABLE £-25
CONPARTISON OF RETAIMED AND ELIMINATED CADETH
I HESUEST TO LEG LENGTH

Elimirated Cudots
1f they wers dig~

Aetainsd Bliminated tributed as the
Igr Lyneth Lodete Cadety reteined ocadets ar
fﬁngg City
A0" or lews 15 1 1,37
47~ 437 65 3 5.55
54" oy move - -JAQQ
Total il7 10 10.09
E’ L 043
Wignd
40" or legt ' 19 -0 2,64
41% = 43" 73 14 10.08
44" 57 more A A 4,28
Total 123 17 LY 00
Pa, il
Terreil
40" or lesn 22 8 4,49
417 - A3" 68 9 13,82
54" ar wors 2 L
Total 11 24 24,00
P2 10
lapsantor
A0" or less g6 3 £.33
41" - 43" 71 11 11,64
44" or more “gg I . 2Y:x)
Total 12 21 2120

?g 059



[P

32" or lzee
33" - 347
35" - 36"
BT% or wore
Tutal

32" or less
R3" - 347
35“ . 36![
37% er more
Total

42" or less
337 - 34"
35" - 36°
37" or more
Total

theont Cirsumfereusse

59

TADLE A-26

Retsined

Gadets

Fones ity

is

2

a2
—a2
127

Pn010

o,
1

Terrell

1%
41
15

28
1

P“.3923

COMPARISON OF RETAINED AND ELIMINATED CADETS
IN RESPECY fC CHESYT CIACUMFERTNCE

Eliminated

Cadsts

L o Hhovwasn Blowwo

S
O & 0

T T ,W:?c;‘,r -

Elimlnetad Cadets
1f they were die~
tributed ag the
retained owdets ars

1.20
2.65
3.59

10.00

7.08
5.82
T.72

ta 38

20.00



&0
PAGIE 427
GOMPLARIBON OF RETAINRD AND ELIUTHATED CADBTS
1IN HESPROT 70 YENTALITY

Eliminated cadetn
if they wera disg-

Ratainad Elirisated tributed as the
Msatality Cadels Lndets ratainod cadote ar
Ponea City
Bright &6 4 5059
Avarago 50 6 5,24
Dull 2 Y
Total T A 0 10.60
Fa 05;’.
Piaml
Bright &1 & 8.36
Avorage 62 B 8.43
Dull 2 0 .;21
Tetal | ‘ 1% I 17 .00
P u 44
Tarrelil
Brizht 57 8 1.1
Average 60 it 11.7%
Dull _h 2 1.18
Tobtal 153 F13 28,00
F = 39
Lancustor
Brignt 1 3 13.40
Averago 23 i3 7.10
L. 2 8 222
Total : 127 21 21.0

Pzaﬁa
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i and wndsr
febd

F=T9

o and asver
Total

o R AR

and vaday
~6d

~7%
Y and over
Total

o

4 and undar
5=64

5=79

0 ang over
Total

14 and under
(5-64

35 =19

O and over
Totnl

WX

kg% ggggggﬁanz
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TABLY A=2R

Batningd

sty
Pones Clty

25
37

23
it

P a .26

Mizml

16
63
33
4
124

?;“‘:;16

?a‘*
27
5
37
1z1

?“'06{}

lanonaster

24
56
30

327

GOMPARISON OF RETCAINED AND ELIMIRATED CADETS
IN RESPECT TO 40 mm. HG. TEST {DURATION}

Ellminated
Cadatn

Blowu »

[
n

L P

Bl = Ban

Elimineted Cadeta
Af they wore dis-
tributed ag tha

rakadned cacetp are

2.12
4.83
3%

16,00

a2l o
n
SEH

E-]
=sk§
fo 3 %3

17

391
9,26
4,96

21,00

- . i L ® 2‘:‘
B I AN



Artorial

Elaatic

Bermal

Soft
Total

Normnal
Soft
Toatal

Normal
Seft
Total

Elastia

Rormal

Jof't
Total

£
o fr

TABLE &~2%

Eatalined
_Oadete

Pouos City

1
162

1ib

Pﬁ 926

P a 000000

Ia.nnegtior,

2
a8
i
127

b 2 a2 9615'

COMPARISON OF RETATATD AFD CLIMIMATED CADETS
XN RMSPECT T0 ARYERILL WALLS (ZIASTICITY)

Eliminated

__Cadets

Bluwo

Hjnd

12
12
24

Elimirnmted QJadets
if they were dis-
tributed ag the

tratained ggggjg

13,60
l('w
17.00

2006?

il
24,00

<34
16.21

4,45
21,00
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65
ANALYSIS OF THI CRITSRIA OF PROGR©S3 IN FLYING

INTRODUCTION

As wap stated eorlier in fthis report certnin Ilight dets weres available from
the mlerofilm for each of the studemia. Thozs data wers ordginelly rocorded in
the trainee’s Flioht Reoord and in the Diaspatchser®s Flight Logs. For purposes
of this study, it was foumd comvenlent to ¢lassify the flight data inte the
following categories.l®

l. BNugber of fiights whioh are:
g, Satisfastory
b Unzetisfoctory
0. Chack

2. Homber of gredes whioch are:
2. Setisfacioyy
b. Uasatisfactory

3. Humber of satiasfactory end unsatislactoery
grades in gpecifin mereuvers which hnd beea
Iigtad awss

2. Praliminary ‘
1) Ceckpit femilisrination
2) Controls
3) Alr fomiliarizaiion

b. miﬁ
H Taxiing
2} Straight and levoi flizht
{(3) Turns
{a} Modium
b) Rectengular oourse
¢) Stalled turns
d) Steep turns
&if Climbs and climbing twrns
Gliden epd pgilding turns
(6) Teke~off cnd luading
a) Into wind
©) Croge-wingd
o) Out~of-wind
d) 0iding approach
{s) Side-~plip mpproach
() Power sppronch
{7) Slips
(8) $talls and epiny
{9) Spirels
§m; Plrst vale
117 Forced,; precentiossary, acoidental landimg
{12) CGoordiuetion ($°s and §'s)

161t 1e mot the Lntemtion of thio study to provide a complete sualysis of
thoge individunl manewrsra L2rtod wheve, Such en roaelysia ¢ill be preseanied In a
lgter ropert {aon fonimate 4} o $his lwvesiigations whe prisary luteroet ic in
the stvdy of vosaihle nwoopwrss of overesil neogirows 1s $rvaluming,

. ;.‘_f’.bﬁ{w

Low T
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¢, Adwsnoed
(1)} Cocrdination (chondelles, lesy 8%s,
1829 side and overhead, 360° overhead)
(2) Mavigstion and unsasual position rectified
(2) Instrments
4) Compeas -
5) Spotting pin pointe
©) Uae of time=pcale
T) Formaiion flying
8) Mpnt Iy
(9} Acrobetics (rolls, vert. rev., Immelmam,
loope, pylon 8%g)
(10) Lew fiying
(11) Abandouing an aireraft
{12} Action in evsnt of fire
{13) Restarting enpine in 71ipht

d. Progress
[ 1Y Jﬂd@m

‘This prelimivary analysis waw underiaken with the view to determining
the dest monne ol aseessing the degree of succens in propress nchisved during
flight training. Tomaerd thls end, eaoch of the four possible mensures of
flight performance {the ratio of mnsatiafauctory to seiisfrctory flighteg the
ratio of nnsuccessful to zuccessful gradesi the ratio of check flighta to sll
gther flightas; and time to solc) was amalyzed and evaluetsd sgainst the pass=
fall or woahout ariterlomn of flignt succesns,

It has besn pointend out that at the time of this study it was poseible to
study two groupe of weshoutss (1) a group composed of those trainecs eliminated
from f1ight treining during tho serly stegos of primary training (a group om
vhom ne medical records were evailable) and (2) a group of washouts twe-thirds
‘ef whom wore 2liminated after completicn of primary training end one-third
elimirated during the later stages of primary (medical rscords wers available
for thls last group of washsuls). These two groups are trsated geparately
throaghout the analysis of the criteria of progrese for the reason that only
the latter groun (those with msdioel records) could be employed in the remainder
of the study conocerned with ithe rolatiom of the mediocul factors 4o progress in
f].']ing.

REZULLS

The ratloc of check flighte ‘o all other flights was abeandomed early in
the gtudy because it was found that the diztribution of pileote in terms of this
oriterion showved too litile veriawmes for practical use. The other throe coriier’
waere evalmatod against the pasg-fall eriterion by weans of the chl-aquared
teohnique 17

Presentod in Tablea E-=]1 and B~2 15 o summary of the results obtained when
the remaining thrse meesuros of progress {the ratio of umsatlsfactory to setilse

17A sample computetion of chi=squared as used im deriving the data proesente
in Tableg B~l, B2, B=3, B=4, gnd B~5 is prosented in Appemdix D, Table De2,
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sebory Lilghiey (he ratlo of wnsatisfastory veo votizfootory grades) and Sime te
ole) ore svalusbed in Lrelaiion to the paus-fell orlterlen, Tatle ®=-1 prosemis
he usomparison of the rotrined sadets end the [lret group of mzoahewte, L8,
hose cadats who wore oliminated {washed oui) during the carly whages of primary
raining and on whon nn ssdlcal vesords wers aveiiakle, Teble L-7 procertn hs
omperizon of the reteinsd cedets and “he psosnd proun of washouin (Wo-thirds

f whom wors eliminsied foligwing swacssaful sompletion of prisary trainiag,

nd one~tnird of shom wora eiimlnatwd durin,: fns later etvgos of primery.t

The Povalue in Tobth tadivs saprostsw the nruadabllity thet the fwoe groupe of
edota (the reteinud aud the elimirsted or sesnould groups} balong to the same
sopulation.

TABLE B-1

COEPARISON OF SLIRINATED WITH RETAIRED CASES,
10 SHOW VALIDITY OF CRITERIA 5F FLYING PROGRESS™Y
{om camas eliminatad in the enrly sitsges of primary treining)

Nl M st iagreea
Flight Elim. Ret. - of
Critsrion Sehaol Gasos  Casss 5 Presdon a
Unesils./sutis, Ponoa City 60 AT 387.16 4 000000
¥lights M1 asad 40 121 353.19 2 000000
Torreil A7 123 695.30 4 .020000
Lancastsr 29 125 35.28 2 00G0G0
Ungatis./eetie. Poriom Oity &6 117 267.42 3 L0G0300
Gredes il %0 21 259.73 2 LO00000
Torrell 4y 123 513,28 2 003000
Lancact sy 29 125 165.49 2 LIC0000
Timo %o aolo Peada Gliy 30 il4 97,04 4 063000
aml 26 121 5.54 3 221
Torrsll 26 126 22.64 g L0041
lancanter 20 124 12,21 4 016

187, will be rocalled that tois 12567 group of washouts was t1s group bie
ployed in the ansliysis of the medical fectore pressnied 4n the bLody of thiz
report. They were the only wushouts c vhom msdical records 7ore availakls.

1$The Pevalus in this table uxpresnses the probubility thod the twoe grours
belong to the sems papulatien ia respect to the Ilight index in gquustion, The
theorsticnl froguenclsen were ohiained from the dlstribuiica of reisined sacets
and tre chi-eaquarsd expragsse devletlion from this dlstributisn by the eliminmated
ondets.

)



Ya¥ls B-2
COBPARISON OF BLIMINATER WITH RETAIRED CASE3 TO SHOW VALIDITY

OF CRITZRIA OF FLYING PROCRES320
{cn cages eliminated in latsr stsges of training)

% of K af 2 Dagraos
Fiight Elim. Ket, i of
Sriterion Seheod Guzza _Cpges  (ChE) fxeedon L
Unsatip./eatin. Ponea Sity 10 21T 8.5 2 <013
Flights Hiawmi 15 121 24.20 2 -0000006
Terrall 24 123 11.74 2 L0029
lancaster 21 125 17.10 2 0002
Unsatls,/eatis. Ponea City 10 217 10.65 3 014
Grades J LR 15 121 8.80 2 013
' Terroll 24 123 5.68 3 013
isnoaster 23 1R85 29.65 5 00002
Time to Solo Ponea City 10 117 2.42% 1 016
M 15 121 1.2% 3 T4
Terrell 24 123 20.06 5 ;0013
lancastey 2. 125 2.81 [ B3

Exardnatiza of Teblss B-l and B-2 Lllustrales sloarly that the iwe ratios
{the rativ of umcatiafeotory to sstigfactory flights and the retio of uneatip-
factory io satisfactory grades) are rslimhle means by which to distinguish
fallure from suscess in flight Yreining., ¥t will be noted that time Lo sole
is wniformly mors unralishle than ihis other orlioria of sucoses, This 1y
pezrsioularly true for Miam) und Lancaster {eae Tadls B=23 P-valus of ,T4 and
.83 respectively). Inusmuch ag the ratic of unsatisfactory flipghts was slightly
better than the zrade ratlo, the former wag used in all subzequont analyses
to sxpreas the deugres of the aondet's crrogreez Lln fiight {raining.

It should be noted that the P-values are larger for {he iater washouke
vorsus retained cases than for thcae washed ouvi earlier in the ocurse versus
thoze Teltmined at the time. 'This finding ie t¢ be oxpected sinee Thuse who
repained in the courae longer (thozo whe wers washed out et later stages of
treinizg) may bs oredifed with heving made a better progress in flight draining.

The statistizal detalls of theee relatlonsz are preseuted in Tables H-3,
E“""g .-nd B"“Sn

20rue Povalues for boih chi and X2 indiests the probabillty that the Lwe grc
belong to the same populatlion in respect to ths Ilight index in questicn. The
theototicals are obtained from the dlstribuzion of retainred cases and thy shl-
squared exprepses devlation {irom the distribution by eliminated cadete. Chi,
indlcatsd by the asterisk, waa employed whan there was orly one degree of freadom
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TABLE B3

COMPIRISLE OF AZTALNAD AND ELIMIUATED CABESTS IN RuGPICT 10
RATIO 0OF UNSATISFACTLNY TO SATISFACTORY TRAINING FLIGHTS

Retlo of lUa~
satisfactory
to Satisfacs-~
tory Flighte
{n 100the)

03

30-1%

20=~29

50+39

40 and over
Tok sl

J=2

10=19

20 and cver
Tatel

Qe
10-19
029
30G-39
AQ and owver
Tetal

(b

069

T oandt o oep
Tehal

Rot=ined
Undatp
Poonce 04ty
48
44
Jt \
1
1z
ke -]
1i7 &0
2o wOQ O{w;Q
Miamd
103 &
3 4
ke 2
e 4]
o GO
65 7
12 &
id i
5 3
—t £3
.23 #£7
T 00D
et Eedar
56 ;
46 :
Ak 1k
1% 2%

Eliminatad
Undets

;MNMN'P‘J

Elizmlnated Cadets if
thoy wore distributed
as Hetulnud Cadeliz ara

23,59
17.95
5.64
6.1t
667
9.01
A

34,08

3.4
~enlZ
40.01

24 Ha
12.25
6.0
1.91
Al

L0

Y | [
L+ 21 WN)
s oo
DI 0 B
3wt T
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TABLR fod

COMPARISON OF RETAINED AND ZLIMIMATTD GADRTS IN RE3PECT TO
RAYIO 00 TOTAL WSATISFACTIRY 1D TOTAL 3ATVISFACTORY CGRADE3

Ratic of Un-

eatiafactory
to Satiafao- Elimineted Cadetn if

tory ¥Flightis Retulined Eliwmineted thsey were distributed

iiﬂ 1@_0‘@;(58! _,_C_idﬂta , Gadotp 8g Fotained Cadets ave -
sEes
ST i - J a0
10y 4 Z 5.8
FOLEL : i/ 11,28
4 19 5 B A
Al LY {= 7 3\..( i
BO omme goens Y ¥ A
Motiin 1A (o L0 0
Pz LR
1 i
Lyl % et
) > : 30,41
eyt 27 t Te2]
P e A 2032
" hela 30 o 0,60
B oL
Il
Larper |
[';g—.\i} :"F . :f,? b'i""t:
15419 S it EINE Y
AL 7] 7 £.10
3¢ nd ovor ek Die A2t
T nin ! y 49,00
o LR
Tengagber
G-29 74 “ 49.17
64 &1 4 3=74
1C and omr i L a2
Vithaly 25 s 25,30

T o= JLOUO00
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TABLE B-%
CUIFARISON OF RETATHED AND ELININATED CADEYTS IH
AR3PECT TO TINE TC S0LO
Kiiminated Codsis i¥
detninesd sliminated they wares distributisd
Tims Lo Solo L Gmdste Gadets ap Retained Cadsltsy are
) Ponen ity
I snd over 2 5 252
P2-13330 4 & 106
=10 r30 14 Z 368
=53 30 12 7 iBe%5
7:30 and rmdar 22 5 2219
Totals R 33 53,00
F oz 000030
Hagd,
12 sand over 1l 5 4. 37
10=11130 29 3 b.23
B 9530 b g 1Ea.02
7+30 and under 22 wh A3
Tabals i 26 M)
Poa g
Terueild
lE ANG OVeD ? 3 41
1g-13430 & 3 1.25
10-11830 27 & 3.63
Fa 9130 29 1 6,04
BT 130 24 £ .38
a0 and unger 34 3 J.29
Totals 120 25 25.00
Py JOnOWY
A npakas
16 nnd ewer 14 5 3.6
=25 2300 17 ] .74
JB-313.30 17 2 214
ip=11230 15 3 2.42
Yp 33 und uader R 2 10,33
Yebade P £33 000
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AFFENRIY G

& SANPLE RECOQAD CARD



(]

4 SAMPLE RECORI GARD

Filaht hecord

None e
Time: s U 3
Dual %, Prelinm. Take-off & land
Solo Ckpt. Fam. Into wind
T. Conirole Cr-w oui of W,
Typo: Air Fam, Gl. app.
Gr=gily. Slde-zlly enp.
Form 2. Baslc Fowur app.
Ingtru. Taxling 31ips

St, & L. 3tallis, apinse
Grada: Turzs Splrala
No. YUn. bed. 1at 35ele
Wo. Ch., Ract. cour, Forcedi, yxreceui.
No. Sat. Cla. & Gi.%, ace. land

T.uns.gr. 5ls. & Gl %,

T. sat. or. Stalisd {.
St...-ep t Y

3. Advanzad

Coer. f{echn., lazy

8's, 180%s, ovhd.
360¢

Remarke?
Macical FRiegord

NANE L . hees__

1. Pulse rats asitting {afi. ox.) Ree ki
2. Pulse rale standing (Ist.)} {2ndj

3. Time of return to .sormal:

4. Blood pressura: syawslio diastolic

5. V¥lsual aculty: IR YUPT 154 i
6. Color vislon: L Ind-grecn test
T. w#addex rod test -

8. Accommogatioen

9. Utlaphragm & convergenes
1C. Other

11, Hearlag acudty L

Haviz.,unus. pos.
Inatrument
Formation

Night
Acrobatica{rolis)
vart, rev.,immel.

Loops, Pylon &'a
inw Flying
Aband, an asirerf,
Action 1n fire
Raatart, eng.

4. Progress

o

Y. Judgmenlk
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APPENOIX D

SAMPLE COMPUTATIONS OF SHI-SqU.RLD
FOR TABLES 1 to 6 sni B~1 to B-%



TaBlE D=1

SAMFLE SOMFUTATION OF ChI=SRUARET As USED TH
1

TABIGS ¥ -

1

66 snd 8T te
:Eﬁi :’}:ﬁ mnmmwﬁmw«--—m -
Gritariony O=% 9 (T.13} 13 (26.25)
10«19 4 {5.64) 70 (16.03}
20=23 2 (1.78) 4 (6.08)
30-37 1 (3193§ T (5.48}
40 an2 aver_3 {(2.52 B 7,17}
Totals 19 54
T oesp ) fo=h )?‘
{o=a; 3 {o~a) a
1.87 47 (B 2E 1.36
<1.0% .48 597 .98
22 L3 -1 ah .22
.91 .85 L a2 w2
.48 20 L83 LG
iﬂxﬁja

" ad

xﬁ sz e of @ . hare 5.9

n {degrass of frascon) 3 8

Yalueg in peronineszes in ey e ll smre b

ovtalned as foliows:

24 (20,83
14 (16,33}

1:3%
~Z s 33
B4
fala

el
=1,30

{5.16}
(5.5%]
(7.307

1

x )
Fer firat ewll, 7.13 = 128  manond owil, 5.64 & 120

- s

fra
bob
i

8

2y Ly bt Bty
IR TR STR SRR

.

RS

thepprtient fracusnstes,

I3 ﬂ&aﬁe



TABLE Timg

< "'; A SAMPLE CQUPUTATION OF THE CRI-SQUARED jieMHOD A3 USED
L2z N TABLES Bl fo B-§
5“3 " FPonea City
- >Ratio of Un-
ga%;isfaot ory
% %o BGatiefeo~ Parcemt ' 2
iy Flignts -Reteinad Rotained Wnphouts 222
(in 3C0ths) Pliots Pilots 3 o  fo-s) —
O~9 46 33.32 23.59 2 '_21*59 1%.76
16-19 kL 29. 1 17.95 2 ~15,95 14.1%
2{3"’29 i1 ?gw 536* 2 “316‘ 2&35
40 end ovor 2 31.1) £.67 52 45.33 308,07
Tatal 117 103,00 60,01 60 347,16 (x2;

nzé P = 000000

“us" which refera to cenurrence of washouts sxpected if they wers
digtributed in the same manner as retailned pllotse, is found —
by muitiplying "% retsined" times tutal weshouts (here 60). ’
Thus; 23&5? = 39,32 x 60,

¥5:® rofsrs to sctual or ebinined cscarance of washoubs,
n," refors te "degress of [resdom.™

%p," refors 1o the probabllity that the two groups ere distribuied
in the zamoe manner wiith reapsct Lo the sriterion.
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