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CONTEMPORARY MEDICAL CERTIFICATION

One of the major missions of the Federal Aviation Agency is the promo-

tion of Aviation Safety.

This mission is of primary concern to the Aviation Medical Service.
Under the direction of the Civil Air Surgeon, the Aeromedical Certi-
fication Division is specifically charged with the responsibility to
plan, direct and supervise the operation of an air_mgg_ njg_fiical

examination system.

On June 15, 1962, the Aeromedical Certification Division relocated
from Washington, D. C. to Oklahoma City where we work in a close

relationship with the Aeromedical Research Division and the Aeromedi-

cal Standards Division to accomplish our mission.

The Aeromedical Certification Division is one of the most imporxtant

divisions of the entire Agency. It is the only division in the Agency

with which every active airman has a regular and required contact.

Historically, the problem of medical certification of airmen has not
changed drastically since Dr. Louis Bauer resigned his commission 1in
the Medical Corps of the United States Army in November 1926 to become

the first Medical Director of the then new Aeronautics Branch of the

Burcau of Air Commerce.

The problems were then three-fold:

l. Convincing the powers-that-be that Aviation Medicine is a

distinct speciality;



2. TFormulating physical standards for the medical certificationm
of civil airmen;

3. Selection of qualified physicians to conduct the examination.

Dr. Bauer, the first disciple of aviation medicine~-and there are indi-
cations that he had ¢ do considerable crying in the wilderness. He
recognizaed the exacting requirements of this new field--or specialty

of aviation medicine~~and realized that although the physician may be
fully qualified in his particular field of medicine, with.few exceptions

most needed additional training in aviation medicine.

Those of us who are today concerned with the medical certification of
pilots are still confronted with the problem of convincing a segment
of the aviation industry and the flying public that we have something
worthwhile~~-that aviation medicine is and can be important to them in

many ways: safety-wise, e¢conomic wise, engincering-wise.

While it is true the examination required has become more detailed and

complete over the yecars, the actual standards have basically changed

little., For instance, visuval requirements have remained constant--
20/20~-as have standards for hearing, blood pressure, pulse, etc.,
except for minor changes, and these have all been to the benefit of

the airman.

Although the strictly medical factors pertaining to the medical certi-
fication of airmen have remained with little change, the problem of
numbers of airmen to be certified has increased tremendously (Table 1).

Our records go back to 1326 when 13,705 applications were processed.
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Through the 1930's there was a steady incrcase in the airman population
& Pop

and in 1939 our records indicate /3,212 applications were recorded.

World War TI gave aviation in general a tremendous boost. During the
decade of the forties applications reached a peak in 1948 when 233,430
were received. We believe this peak was reached because many service
plilots returned to civilian life and validated their airman certificate
by obtaining a medical certificate. However, many were unable to con-

tinue active in aviation and by 1950 the number of applications had

decreased to 150,680.

Since the 1950's there has been a sradual steady increase in the airman
population and in 1961 the Aviation Medical Service procéssed 239,542

applications. 1In calendar 1962 we aﬁticipﬂte 260,000 applicatiouns.

Medicine is not an exact science--it cennot be practiced by the numbers.
Therefore, there are many functions of the flight surgeon which are

difficult to define or substontiete to the satisfaction of everyone

concerned .

If we are called upon to present valid statistics that an airman with
a particular condition is a hazard--or a greater hazard to the safety
of flight~-~than an airman without the condition, we are often hard put

to do so and again must fall back into the realm of possibility or

probability,

By the very fact that we are a regulatory division we are often viewed
askance by the airman  Consequently we do and will always be on the

receiving end of criticism-~-verbal and written brickbats thrown by
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individuals and organizations with a dull axe to grind. We accept
these as a calculated risk of our business--and accept them with dig-

nity since we do base our decisions on honest sound medical judgment.

This is, after all, just plain good medicine. When your physician
treats your pneumonia with penicillin or tetracycline he is also con-
sidering the possibility and probability that you are much more apt to
recover after receilving the drug. Before the advent of these drugs
patients did survive pneumonia, but many more do now and he has the

facts and figures to prove it. Civil aviation medicine has not vyet

reached this stage of progress.

With the addition of a Biometrician to our family, we all, with an
open and unclouded mind, hope to come up with answers statistically
accepiable and adjust our certification procedures accordingly. We

feel that many of the answers will be of benefit to the airman.

A discussion of contemporary medical certification would not be complete

without a word concerning the aviation medical exsminers who perform

the basic examinations.

The designated aviation medical examiner is the heart of our certifi-
cation system. We make no claim that it 18, at the present time,
developed to the optimum. It is, however, the best under the

circumstances.

We believe that except for a few instances, there is a designated
examiner within convenient traveling distance of every airman. QOur

ultimate goal is that no airman will have to travel more than 50 miles
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to a designated examiner. In this modern day 50 miles is not an

unreasonable distence.

We must depend on the individual airman to inform us of those areas
lacking an examiner. We encouragze Lim to recommend to us a physician
in such an area and if he is interested and qualified we are most

happy to designate him.

While we are unable to provide accurate statistics at this moment, sur-
veys done at our seminars indicate that well over half of our aviation
medical examiners are former Flight Surgeons who have had formal train-

ing in aviation medicine in the Service, or are themselves pilots with

an active interest in aviation.

Examiners with this background can most certainly determine the state
of an airman's health and physicol fitness as it relates to flving bet-

ter than a physician with no knowledge, and frequently no interest, in

aviation.

For instance, the effects of decreased oxygen tension on airmen who
have certain diseases such as emphysema or arteriosclerotic cardio-

vascular disease may not be considered by the physician with no interest

training or indoctrination in aviation medicine.

Physicians who are not designated examiners have a loyalty and obliga-
tion only to their patient. Previous to the designated examiner sys-
tem it was often impossible for us to obtain additional informat ion

from a physician concerning a defect or condition an airman may have

had, because of this loyalty and obligation. The designated examiner




has an additional obligation to the public which takes precadence,

We now receive more detailed and complete examinations to evaluate and
base our judgment as to the applicant's physical condition as it re-
lates to flying. We are, therefore, able to certify more¢ airmen, to
issue more certificates of demonstrated ability, or special time-

limited certificates, to airmen who previously would have been denied.

At the prescnt time we receive few and isolated complaints concerning
the designated examiner system; on specific complaints regarding un-
availability of an examiner or excessive fees, we are mow in a position

to take positive zction in either instance.

We do not consider we are infringing on the right and freedom of choice.
Most industries require a preemployment examination by a designated
physician. Insurance companies who require an examination invariably
use the designated examiner system. Those who do not, require a signed
statement concerning the state of the applicant's health at the time of
the application, or they issuc a policy only to a select group or seg-
ment of the population who have already been screened by a physical

examinaction for another purpose.

As a matter of fact, most aviation policies requiring no physical exam-
ination are issued on the basis that the applicant possessecs a valid
airman medical certificate. We think this speaks well of our desig-

nated examiner system.

In Febfuary 1927 Dr. Louis Bauer announced the names of the first 37

designated aviation medical examiners located in 21 states. 1In this
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area we have progressed and we now have over 5,500 examiners in 30
states and 5,300 throughout the world protecting the interest of the

flying public (about 57,000,000 passengers each year).

Dr. Louis Bauer, through a series of regular conferences with his avia-
tion medical examiners, conducted the first aviation medical seminars.
We have, in effect, reinstituted his concept of seminars for training
some 30-odd years later. Our present goal is that each of our 5,000
plus AME's must attend one seminar ¢very three years in order to be
considered qualified. We have already accomplished much in this area.
Although administrative procedures tend to be relegated to the secondary
by most physicians, we are not the ones to say which is most important.
Wwhen we are able to know that we can depend on the professional quality

of the examination, these administrative factors do become secondary,

There were individual problem cases back in those days. One conscien-
tious AME wrote Dr. Bauer a question, "Suppose an applicant with one
eye, one arm, and one ieg presented himself for certification. What
should I do?" Dr. Bauer had all the answers (we wish we could give
such direct instructions), "Discourage the applicant from taking the
examination with such serious and obvious limitations. In such cases,
when possible, please mail us a memo giving the name, address and
reason for not examining the applicant." Today, we would, I am sure,

lssue such an applicant an authorization for a medical flight test,

We know of no other instance where the individual has available to him

50 many avenues of appeal, or reconsideration, as the airman today who

U
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1s denled certification by the Aviation Medical Examiner. They arc:
1. Aeromedical Certification Division or Regional Flight Surgeon
2. Civil Air Surgeon
3. Civil Air Surgeon's Medical Review Becard
4 Administrator's_Medical Advisory Panel

5. Civil Aeroneutics Boeard

&. Courts.

All applications are reviewed by the Aecromedical Certification Division.
On the basis of the information recorded on the application, the Diwvi-
sion may issue the certificate. L1f, however, additional information

15 needed before a decision may be made, the application is referred

to the appropriate Regicaal Flight Surgeon who may, after review of the

additional information, issue the certificate.

Lf. however, the Division or the Regional Flight Surgeon $uétain the
denial, the airman may request recounsideration of the denial by the
Civil Air Surgeon. Since the Civil Air surgeon promulgates all certifi-
cation policy, he may, after review, issue the certificate or refer it

to his Medical Review Board for decision.

The Medical Review Board is made up of members of the Civil Air Sur-
geon's staff within the Aviation-MEdical Service. Specialists in inter-
nal medicine or cardiology, neurology, ophthalmology, and psychiatry,
who are also well versed in aviation medicine, review each request for
reconsideration. The airman is invited to appear in person énd infor-
mally present any new’ar additional information. Eauh request is con-

sidered on an individual basis. The Board wmay recommend sustalning
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the denial or issue the certificate. Frequently the Board recommends
that special limitations be applied and may requirc more frequent

examinations or special reports.

If the Medical Review Board recommends sustainiug the denial the appli-
cant has two additional avenues of appeal. If he agrees he has a defect
which under the regulations renders him ineligible for certification,
he may contend that in his case it Jves not represent a hazard to his
safe operation of an aircraft and petition the Administrator for an

exeémption from the Federal Aviation Rﬁgulatioﬁs, In effect, he requests
the Administrator to set aside & specific part of the regulations for

him.

To advise him in these medical matters, the Administrator has appo inted
a panel of consultants who meet every 60 days to consider the requests.
They are recognized specialists in 211 Ficlds of medicine who are also
familiar with the special problems of aviation medicine. They have no
official position or connection with the Aviation Medical bervice.

Each petition is considered on an individual basgis by the Board. They

may recommend to the Administrator that he grant or deny the petition

for exemption.

If the applicant who has been denied certification contends he does
not have a disqualifying condition, or that thé diagnosis is in error,
he may request the Civil Aecronautics Board to review the denial., This
procedure in effect removes the decieion from the medical field. A

nearing is held before a Civil Aeronautics Roard Hearing Examiner.
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call witnesses. If the examiner's decision is unfavorable for the zp-
plicant he may then request a review by the entire Civil Aeronautics

Roard.

Lf the denial is sustained through all these avenues, the applicant
may then bring suit in Federal Court. However, we know of no instance

when this has been done.

Medical certiification of airmen is not an attitude nor a state of mind.
Theldecisian to certify or deny is always based on sound medical judg-
ment. As in any non-exact science, honest differences of opinion will
always be encountered and it is cur sincere effort to resolve them with

the interest of safety of flight foremost in our minds.

In furtherance Qf this premise we avail ourgelves to--yes, actively
seek--the advice and guidance of our consultant groups., These are
eminent physicians throughout the country who are recognized as outstand-
ing specialists in their particular fields uf medicine, and most of

whom are knowledgeable in the field of aviation as well as aviation
medicine. They have no Official connection with the Federal Aviation

Agency or the Aviation Medical Service, except as consultants.

As a brief re#iGW'Df past certification procedures, we formerly ape;atad
with a manual system of review. All examinations were sent to the Aero-
medical Certification Division for review, both professional and adminis-
trative, and for the compilation of those few statistics which our
limited staff could accomplish. Applications requiring further profes-

sional investigation were referred to the appropriate regional flight
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surgeon for decision. After his decision they were returned to the

Division for filing in a ceéntral records section.

Applicants who revealed or demonstrated a defect, past or present, that
did or couid affceccet their eligibility for certification, were assigned
a special numbey. This number, together with their name, was inserted
in a file. Each application received was checked against this file and
if the name was matched the entire record was attached for reviéw.
Clear or normal files were retained for a period of three ycars and

then, with permission of the Archives, were destroyed.

Under this system we had on file at all times about three quarters or
a million clear files and about 200,000 records with significant

pathology.

It became apparent a tremendous awmount of raw medical data concerning
a statistically acceptable segment or sample of our population was not
being utilized. Since manual accumulation of these statistics was not
in the realm of possibility, far-thinking individuals in the Aviation
Medical Service advocated a feasibility study to determine justifica-

tion for an automatic data processing systeun.

This study was instituted over three years ago. About one year ago it
was determined that routine medical certification procedures were adapt-
able to an automatic data processing system and that the tremendous
amount of raw medical data could be made available for biometric pur-

poses on magnetic tape.
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Since the problem of converting alinost 3/4 million medical records on
file was outside the capabilities of the Aviation Medical Service, the
actual conversion was done on contract by the Bureau of the Census in
Jeffersonville, Indiana. Work commenced in February 1$62. Vorking
closely with the Flight Standards Computer Service personnel a program
was developed utilizing a 1401 computer. Qur first daily certification

run was done essentially on schedule August 25, 19862.

The conversion project in itseclf was of considerable magnitude. It
consisted of (1) editing, coding, and verifying over 750,000 records
for the years 1959, 1960, 1961, and 1962; (2) coding 30,000 inactive
cases for the years prior to 1959; (3) editing, coding, verifying, and
assigning pathology codes to about 200,000 pathology cases; (4) punch-

ing and verifying 1,755,000 IBM cards generated by the above.

The information on the cards was then transferred to magnetic tape,

creating an active master tape consisting of the last current applica-
tion, and a master historical tape. It will be indicated later how the
active master tape is utilized in the daily processing of new applica-
tions. All other examinations on each airman, other than the current
one, were recorded on a master historical tape. Coﬁsequently, On many
airmen we have consecutive examinations extending back over a period of
10 years. These records will prove invaluable for use in future

biometric studies.

We view automatic data processing equipment as a tool in assisting us
to do a better and faster job in processing applications. The computer

merely replaces one step in the procedure that formérly was done manually.
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A8 applications are received they are assigned a medical identifica-
Lion number and passed on to the preliminary review and code section
(Table 2). This section edits and codes the application in preparation
for the card punch section. Here, four IBM cards are punched and veri-
fied. These cards contein all the data °n the application and physical
éxamination plus other information such ag pathology cocdes, examiner
control data and suspense dates., (Table 3). At the close of each work

day the cards are delivered to the computcer services section for the

daily computer run.

The daily input is sequenced and converted Co magnetic tape. This

tape 18 matched with the active master tape and against the standards

programmed in the computer. 1If the new application is professicnally
and administratively corrcet, the computer accepts the record., 1If

’

however, there are professional or zdministrarive errors, or the data
gl e

does not fall within the accepted standacids, it is printed out for

review (Table 4).

For instance, if an application for firsrc class cortification has a
recorded uncorrect&d distant vision of 20/40 and no correction was indi-
cated, the record would bhe printed cut for review. If, however, the
application indicated the ﬁisuml defect was currectable to 20/20, and
certificate with the proper glasses limitation had been i1ssued, the
computer would accept the record. oimilarly, blooud pressure, pulse

rates and auditory acuity are programmed in as hard numbers.

The printout consists of all the deia on both the current application

and tne immediate past application (from the active master tape) on a




preprinted form with a transaction cide inlicot lug why 1€ was printcd

out,

The daily orintout gues tu cur medical review gpeclalists for roview.
Should any application require professicnal review it is rcforred oo
a physician in the Division or to tno apprepriace regional flight sur-
gecn.,  All military end ovirseas applications are hondled within the
Certification Division; all osthers are referroed to the regional flighe

SUrgaeon.

In orger co obviate a trememlons storage -roblam, we are in the prucess
of microfilming ocur tws hundred thousand pathological files utilizing
a speclally deveioped three channel IBM Tabjac Zilw holder. These

records ave updated as additional applic:-isns ard repurts are reccived.,

In ali instances when the epplicati.n raveals =luainis=rative eYYors ur
some¢ professional acticn is taken, the tape is updatcu or corrected by
submitting a file maintencence card with the proper transaction code

indicating to the computer the specific spot to insert the corrected

data.

At the present time the only airman having & requirement for ECC on a
regular basis is the first class ATR. Each must submit a2 base line ECG
with the first application after his 35th birthday, and annually after
his 40th birthday. Presently we receive from 1,500 to 2,000 pcr month
or a total of 18 to 20,000 yeariy. These are microfilmed and inserted,
updated, c¢n a dailly basis, and referred to the cardiology section of

our Clinical Research Branch at Georgetown Unlversity for interpretation.
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That section has developed a coding system for their own biometric use.

We receive repurts on the abnormal grams only and take whatever action

may be necessary.

Tables 3 and 4 present siatistical data pertaining to applications for

reconsideration considered by the Civil Air Surgeon's Medical Review

Board. Tables 5, 6, and 7 present statistical data on actions by the

Adininistrator's Medical Advisory Panel. Table 8 renresents a samp ling
of waivers or certificates of demonstrated ability issued. Table 9 in-

dicates overall cercification statistics for 1961.

We realize we have coveved g seeiningly complicated certification pPYoO-~

cedure rather sketchily in a very short time. I will be happy to dis-

Cuss our system at greater length with anyone who is interested, later

in the day.

In closing, the Certification Division wolres cvaTy attempt to operate

a lean, clean, right and rapid Division.

We endeavor to keep as many pilots flying as many hours as many years

as pussible--SAFELY.

P. V. Siegel, M.D., Chief

Aceromedical Certification Division

Aviation Medical Service

10-1-62




1928
1929
1230
19231
1932
1933
1934
1935
1936
1937
1933
1939
1940
1941
1942
194

1944

TABLE 1

APPLICATIONS FOR MEDICAL CERTIFICATION

PROCESSED YEARLY FROM 1928 THROUGH 1961

13,7035
28,475
36,769
32,914
35,508
35,354
33,404
32,769
39,126
42,010
46,533
73,212
134,352
172,181
l6l,579
102,717
113,845

1945
1946
1947
19443
1949
1850
1651
19352
19353
1954
1955
1956
1957
1558
1959
1960
i961

154,594
202,060
201,467
233,438
162,515
150,680
163,946
145,739
139,369
156,789
168,791
156,002
228,068
27,049
244 .450
228,422
239,542
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TABLE 2

PRCCESSING FLOW OF APPLICATIONS FOR MEDICAL CERTIFICATIGHN
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% EDITING AND CODINC
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! REVIEW E
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' REGIONAL FLIGHT SURGEON
OR DIVISION

]
A il /
| | S
i CLE/R ; i\ PATHOLOGICAL FILFE ;
| FILES | l ON MICROFILM ':j




Table 3

L
¥

XKX IBM CARDS SHOWING FORMAT OF INFORMATTION
RECORDED ON EACH APPLICATION '
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TABLE 5

REQUESTS FOR RECONSIDERATION
CONSIDERED BY THE
CIVIL AIR SURCEON'S
MEDICAL REVIEVW ROARD

October 1, 1961 through June 30, 1952

First Ciass 54
Second Class 125
Third Class 320

TOTAL 499
Certified 110
Denied 2935
Deferred Q4

TOTAL 499




TABLE 6

DTAGNOSIS, BY BROAD CATEGORIES
OF APPLICATIONS CCNSIDERED BY THE
CIVIL ATR SURGEON'S MEDICAL REVIEW BOARL

October 1, 1961, through June 30, 1962

Cardiovascular 178
Psychiatric 08
Ophthalmological 57
Hypertension 40
Hemological 37
Diabetes 19
Renal / .
Asthma 5
Alenoholism 2
Peptic Ulcer 3
Miscellaneous 28



TABLE 7

PETITIONS FOR EXEMPTIONS FROM
PART 29, CIVIL AIR REGULATTONS,
CONSIDERYED BY THE
ADMINISTRATOR'S MEDICAL ADVISORY PANEL

Total 183

Recommended Grant 58

Recommended Denial of
Gy ant 116

Referred to CAS for
Action 6




TABLE 8

DIAGNOSIS OF APPLICANTS GRANTED EXEMPTIONS
FROM PART 29, CIVIL AIR REGULATIONS,
BY THE ADMINISTRATOR

First Second Third :

Diagnosis Total Class Class Class :
Myocardial Infarction 4% 3 3 &0
History of Psychosis 8 1 7
Mitral Stenosis 1 1
Hypertensicn L H

Defective Vision 2 2




TABLE ©

DIAGNOSIS OF APPLICANTS DENIED EXEMPTIONS
FROM PART 29, CIVIL AIR REGULATIONS
BY THE ADMINISTRATOR

First Second Third

Diagnosis Total Ciass Class Class
Myocardial Infarction 57 1D 13 34
History of Psvchosis 22 5 4 13
Diabetes Mellitus 15 2 3 10
Aortic Stenosis 3 K/
Epilepsy 2 2
Emphysema 1 1
Multiple Myeloma L 1
Rheumatic Heart Disease 2 2
Ophthalmological 9 2 5 2
Cerebrel Thrombosis 2 1 1
Cerebral Insufficiency 2 1 L
Alcoholism i 1
Albuminuria 1 1
Multiple Vascuiar Disease 1 1




TABLE 10

A SAMPLE OF 200 FAA FORM 779,
CERTIFICATE OF DEMONSTATED ABILITY,
ISSUED FOR THE FOLLOWING CONDITIONS

April, May, June 1962

Defective Distant Vision 156
Defective Hearing 18
Color Visicn 1.
Deformit ies 5
Contact Lens 5
Loss of Limb 2
Loss of Speech 1
TOTAIL 200
First Class 3

Second Class 140

Third Class 52




TABLE 11
CERTIFICATION STATISTLCS FOR 1961
Applications Received 240, G00
Gages Referred to Regional Flight Surgeons
for Professional Review 21,000
Deniais by Regional Flight Surgeons 950
Denials by Aviation Madical Exeminers 2,500

Certificates of Demonstrated Ability 3,450




