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Preface

This Short Course was offered as part of the Noith Atlantte Treaty Orgamzation’s (NATO) Advisory Group for Acrospace
Research and Development (AGARD) program of education. It was offered at the Naval Air Station, Pensacola, Florda,
United States (18th to 20th October 1989), Centre of Acrospace Medicine, Brussels, Belgium (25th to 27th October 1989) and
Air Force Hospital, Ankara, Turkey (30th October to 1st November 1989) The Course was origmally conceived during
discussionsby the Aerospace Medical Panel of AGARD. In particular, Colonel James R Hickman, Jr, Chief. Clinic Y Sciences
Division, USAF School of Acrospace Medicine, was a pnmary advocate and supporter of our effort

The faculty was selected from among nternational experts i aeromedical neuropsychiatry Each faculty member brings a
unique expentence and background. Stmilarly, however, the faculty adheres to common principles derived through operational
expenience and consultation with aviators Each f{aculty member supports the idea of performance enhancement, health
promotion. and prevention as the primary contnibutton of neuropsychatry to acrospace medicine. Further, each faculty
member advocates the need for careful chimcal assessment with specitic attention to the umque aspects of the aviation
occupation requirement for the central nervous system performance. Finally, the faculty members recognize the strengths and
weakniesses shared by individuals drawn to acrospace operations and recogmize that while fallure can occur, 1t 1s rare and often
can be prevented or overcome.

Inretrospect, the course was very well attended, beautfully supported by each host's mstitution, and exceptionally well received
by the partictpants Thus, this monograph 1s the result of presentations by the faculty with additional information added from
the partictipants Clearly, the acromedical world 15 advanced by the efforts and support of the Aerospace Medical Panel of
AGARD. these faculty members and the participants who so richly added to the course

Aerospace operations and aerospace medrcine have had a long, but at imes confusing, relationship These 1s much ahead for
this relationship between aerospace operations, acrospace medicine, and neuropsychiatry We all have much to learn and a
contmuing responsibility to “keep ‘em flymn'™

T appreciate our neuropsychiatric proneers and ancestors who fought the early battles and had the courage to go beyond their
traditional traung and venture into this frontier The foundation they have provided 1s sohd and ther heritage of enthusiasm,
coupled with hard work, has been infectious and 1s perhaps their best gift to us for the future. To the Acrospace Medical Panel, |
offer my gratitude, particularly for their foresight in advocating this course Finally, to the faculty members whose hard work in
acrospace medicine has brought them well-deserved recogmuion, 1 offer my sincere gratitude for their willingness to share their
knowledge and mahe the course the success that 1t was, To all the participants and readers of this document, I wish you
continued success with the hope that this course may make a contribution to your work.

John C Patterson, Ph D,
Course Director
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Préface

Ce cours a ete propose dans le cadre du programme du Groupe Consultatf pour la Recherche etles Realisations Acrospatiales
de 'OTAN (AGARD) 11 a été donné a la Base Aéronavale de Penszcola, Flonide, USA du 18 au 20 octobre 1989, au Centre de
Médecine Aerospatiale de Bruxelles, Belgique du 25 au 27 octobre 1989 eta I'Hopital de FArmee de FAir dAnkara, Turquie du
30 octobre au ler novembre 1989

Lidée du cours trouve son ongine dans des discussions qui ont eu licu entre les membres du Panel AGARD de Medecine
Adrospatiale. En particulier, le Colonel James R.Hickmann, Jr, Chief, Climcal Scrences Division, USAF School of Acrospace
Medicine, a été I'un des wstigateurs du projet et un partisan convaincu de nos efforts

Le corps enseignant a ét¢ chotst parm les experts mondiaux de la neuropsychiatrie. Chaque membre de 'equipe a apporte une
compétence et une expérience uniques. De la méme fagon, chaque membre a souscrit & des principes commuiis dénvés de
lexpénence opérationnelie et de conversations tenues avee les aviateurs Chaque membre a reconnu que Famehoration des
performances, la promotton de la santé et la médecine preventive dtaient la principale comtribution de la neuropsychiatrie a la
médecine acrospatiale.

En outre, chaque membre du corps enseignant a preconisé la néeessite d’un contréle clinique meticuleux ou une attention
particuliere serait accordée aux aspects umques du métier d'aviateur en ce qui concerne les performances exigees au mveau du
systeme nerveux central Enfin, le groupe s'est déclaré conscient des points forts et des pownts fatbles des personnes imphquées
dans les opérations acrospatiales et a reconnu que, bien que I'échec soit tougours possible. 1l est rare et peut étre dvite ou
surmonté dans bien des cas

Le cours a été caructénisé par une assistance nombreuse, un soutien logistique remarquable dans chacun des pays hotes etun
accuell tres favorable de la part des participants

La monographie de ce cours comprend les présentations données par les membres du corps enseignant, ainst que certamnes
mformations fournies par les participants Il est clair que la communauté acromedicale internationale a fait faire un pas cn avant
grace aux efforts et au soutten du Panel AGARD de Médecine Aérospatiale (AMP), des membres du corps enseignant et des
participanis qui, chacun pous ce qui le concerne. a beaucoup contribué au succés du cours.

Les opérations acrospatiales et la médecine acrospatiale sont Iiées depuis longtemps, malgré la confusion qui a pu caracteriser
leurs rapports de temps a autre Il reste beaucoup a fare pour le trio opérations aérospatiales, médecine aérospatiale,
neuropsychiatrie: Nous avons tous beaucoup a apprendre et nous aurons surtout une respomsabilité permanente en ce qui
concerne 'aptitude au vol des équipages.

Jarbeaucoup d'estime pour nos ancétres les pronnters de la neuropsychiatrie quiont mene les premuers combats et quiont eu le
conrage d'outrepasser les hmites de la formation classique et d'explorer ces terres nouvelles Ils nous ont fourm des bases
solides Leur enthoustasme et leur assiduité, qui sont trés communicatifs, sont peut-étre les elements les plus importants de
'hentage qu'tls nous lassent

Je tiens & remercier le Panel AGARD de Medecine Aérospatiate, en particulier pour avorr eu la prescience de proposer ¢
cours Je tiens enfin & expnimer mes sincéres remerciements aux membres du corps enseignant dont le travail conscrencieux
dans le domaine de la médecine adrospatiale leer a valu une reconnaissance bien méntée.

[ls ont bien voulu partager leurs 1dées avec les participants, assurant ainsi le succes indiscutable du cours, Je souhatte a tous les

participants et & tous les lecteurs de ce document la réussite dans Jeur entreprise, €n esperant que ce Cours poutra y contribuer

John C Patterson, PhD
Directeur du Cours
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Introduction and History

John C. Patterson, Ph D
Chief, Aerospace Climcal Paychologist
USAF School of Acrospace Medicine
United States

This course was developed viath the ntercst and help ot
many promiment acrospace mediane experts This course s
the specitic result of efforts made by my colleague and
friend. Dr Dick Hichman, who has long been a supporter of
neuropsycluatry in aviaton medicine, though he 15 an
intermst, cardiologast, fhght surgeon, and eprdeniologist
Thus, my telfow faculty members and are deeply indebted
to hum for hts encouragement and leadership i making this
course a reahty

In this mtroduction, T will briefly review the hustory and
refevant concepts of neuropeychiatric evaluation, and
consuftation 1 aerospace medicine I will discuss the
practical and umque contributions of this speciahity area to
aerospace operations and this mtroduction will provide an
overview and perspective for the rest of the presentations

Onc of the many difficulties we face in acrospace medicine 1s
the relationship of man to machines and to the acrospace
cavironment  Spectfically, neuropsychuatric eaperts and
flight surgeons alike are concerned with man’s bran and the
central nervous system as it acts on and responds to the
aviaton environment. It 15 at this crossroad  where
neuropsychiatry, flight surgeons, and aviators meet and
share common goals and problems The faculty will discuss
these common goals and problems and ways fhght medicine
can better use neuropsychiatric consultants and will offer
ways flight surgeons can improve neuropsychiatne services
and outcomes for aviators, but first we should brefly review
the onginal work mn this area

The history of neuropsychiatrie mvolvement in aviation goes
back to the very early davs of selection for flying tramming
Psychologists and psychiatrists, i particular, were called m
to mprove the selection process over the " vivo™ selection
procedures first used in early wiatton Indeed, mterviews
and psychological tests were de zloped and showed some
promise, Some countries contim 2d this research and now
use  highly  sophisticated  neuropsychiatric  selection
procedures Notably, the United Stawes did not complete ity
research  program  and  curre: tly  docs  not  use
neuropsychiatric mformation wr sele “1on Since those days,
psychiatry. psychology. and neustogy have remamed
mportant  areas of acrospace ' cdicie due to the
importance of the bramn and central ne vous system to flying

While selectton was emphasized in scine countries, others
developed consultation related to ssues of the aunual flying
physical, return to fly @’ er mjury or deficit, admimstratve
recommendations such as which arrframe to fly ~nd most
recently enhancement programs that deal with improved
performance 1n an alieady healthy population Needless tn
say. these acromedical interests are sigmficantly different
from the traditional neuropsychtatric areas such as mental
disorder, hosy stalization, seizure, and severe head tauma, It
15 important to recall that as with other tdical specialties,
the aviation environment brings up many ssges not seen in

standard clinical neutopsychiatnie practice and the converse
Is true there are many condittons seen i standard clinical
neuropsychiatrie practice which occur only rarely, if at all,
among  aviatots  lhus,  enors  can occur  when
neuropsychiatry consultants overdiagnose a healthy aviator
or underdiagnose an aviator who s climeally wathin normal
lumits but who presents an aeromedical sk Thus, as with
other medicat specialties, 1t 15 advantageous for flight
surgeons to consult acromedically tramed and expenienced
neuropsychtatric  consultants, Further, flight medicine
specialists must be well-tramed 1 aeromedical aspects of
neuropsychiatry to produce occupationally relevant and
etficent cousultations.

Neuropsychiarry shares common acromedical concerns
with flight mcdicme and operational managers  These
common concerns include safety, military readiness,
mission completion, human igh performance, and the
desires of the ndividual Flight <afety 16 the premiere
concern among all areas ot aviation medictne  Flight safety
can be jeopardized through a vanety of organic and
tunctional ditticulties tound m vanous human systems The
neuropsychaatric 1ssues  of - sudden  or  madious
incapacitation,  performance  decrement, and o~ of
motivation will be covered i this course Military readiess
and msston  completion  also  have  neuropsychiatric
imphications for military aviation; m some cvihan aerospace
operatons, readimess and mrssion completion may be ot
equal importance to flight safety factors High pertormance
flying most often found m military aviation presents
neuropsychiatric umpheations in areas such as G-loss of
consciousness, faugue, hypoxia, and others Finally,
ncuropsychiatry  can provide information  about the
individual needs and desires of the aviator which mvolves
evaluatmg nitial motivation sufficient to complete traimmng
and then the evaluation of flying motivation as 1t may change
actoss the life span Thus, neuropsychiatry can provide
information in each of these arcas of acrospace medicine.

Each medicat spectality within aerospace medicine offers
unique contributions. In neurops: “hiatry, we are most often
concerned with the mterdependent relationshnps between
emotional/peisonality  tactiemng  and  the  cognitiver
ntellectual performance s these areas apply to flymg
These areas of the centre® nervous system require specific
and careful evaluation anc: will be discussed in the program
Neuropsychiatry  also  seehs  to protect  the  flymng
orgamzation as well as the mdiwvidual aviator against
diseases and dysfunctions »f the nervous systems, that s to
say neeropsychiatry consultants canidentifs disorders at the
time of selection or, m rated aircrew, to rrovide carly
warning about those disorders most relevant to aviation
operations that might cause sudden ncapacitation (eg.
anxety, seizure), msidious performance decrements and
motivational problems Finally, neuropsychiatry as applied
to acrospace medicine should hope to prevent disabling
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disorders through education and early consultaion before
disorders require grounding

Thus. this course will cover the mmportant and relevant
features of psychiatry, psychology. and neurology as these
disciplines relate to the aerospace environment. The course
1s designed for flight surgeons, as well a-, consultants in
neurology. psychology, and psychiatry Tt 1 our hope that
flight surgeons completing this course will improve their
utihization and supervision of neuropsyvehatrie referrals and
will improve their neuropsychiatric case management skills
Secondly. we hope that consultants 1n psychiatry,
psychology. and neurology willimprove their understanding
of the aviation environment, the requirements of aviators
and flight surgeons for neuropsychatnic evaluation and
consultation and will improve the relevancy of ther
knowledge as 1t applies to aviation

I am dehighted to mtroduce the rest of the taculty o you
Each has been a professional resource for me in my work n
the aviatton community and thus, because 1 know therr
worh, I have sclected them as excellent examples of
neuropsychsatric consultants ' aviation  Each brings a
wealth of unique knowledge and expentence Dr J R Galle-
Tessonneau, psychiatric and flight wurgeon, 15 the Chuef ot
Medicine at the Medical Centre, Psychology Climic at the
Aeromedical Center n Pans, France  Dr o Galle-
Tessonneau's topies are “The Pilot-Fhight Surgeon Bond™
and “Fear of Flying” Dr David R Jones. psychiatrist and
tlight surgeon, 15 the former Chiet ot the Neuropsychiatry
Branch. USAF School of Aerospace Medicine, a long ime

colleague and friend and now editor of Aviation, Space, and
Environmental Mediaine Dr Jones will discuss “Psychiatric
Diagnoses and  Disorders™, “Psychiatnie Reactions to
Medications”, “Muishap  After Care™ and “Personahty
Disorders™ Dr Mare Katchen, neuroligist, fight surgeon
and research colleague 15 the former chief of arrospace
neurology at the USAF School of Medicine and now 15 in
prvate neurological practice: He will discuss "General and
Introductory  Issues  n - Acromedical  Neurology™,
“Unexplained Loss of Conscrousness”, *Head Trauma ' and
“Selecied Concerns i Neurological Disease m Aviation
Dr Grete Myre, psychologist, and trequent consultant for
me. v Chief Peychologist at the Institute of Aviation
Medicmne in Osto, Norway She will be discussing "Aviation
Psychology n the Operational Setung”, “Fe-mly and
Domestic Problems - the  Awiator™, and  "Muhap
Attercare™ Dr Jim Picano, psychologist, 1s former chief of
aviation psychology for the Untted States Aimy at Ft
Rucker. Al and a research/chmcal colleague He will
discuss "Stress as 1t Relates to Human Performance, Health,
and Mishaps m Aviation™, “Interview and Psychometric
Approaches to Adaptabihity in Aviation™, and *Cognition as
it Relates to Pilot Judgment™ Fmally, 1 am Dr John
Patterson, psycholegist and the course director and, as such,
[ selected the panel members and topies Fam the Chief ot
Acrospace Chmcal Psychology at the USAF School of
Aerospace Medice T will be discussing “Psychometnce
Evaluation of the Aviator™, *The Failing Aviator™, "Mishap
Attercare” and “Personality Disorders” That completes the
course ntroduction [ hope you will find the papers that
tollow stimulating and aseful




The Pilot Flight Surgeon Bond

by

J.R. Galle-Tessonneau
Centre Médical de Psychologie Chmique
de Armée de TAIr
26, Boulevard Victor
00400 Armees
France

To become a physician 1t 1s necessary to learn medicine and
to know diseases But ats also necessary to have some
notions about medicine psychology

To become a fight surgeon, 1t necessary to hnow medicine,
1t's necessary to know acronautic medicine but 1it's also
necessaty to have some notions about pilot psychology and
pilot-flight surgeon relationsbips

Pilots are not ordmary patients: pilots present some
particulanities about health and diseases, about medicine
and physicians

There are few examples of human activities which, hke
aeronautics, have required such extensive medicalisation,
and aeronautic wedicaine may legitimately seem like one ot
the most sophisticated and most performung models of
occupattonal medicine. The reasons for this development
may be summarized 1 two major characteristics

The first 1 associated with the significance of the nisks
involved. For along time, these risks have made it impossible
to fly Even today, news pertodically reminds us of the risk
we are exposed to when moving 1 the air and now in space

The other charactenistic 15 represented by the force of
attraction of the conquest of arr and space on men and this1s
despite (or prectsely because of) the magmitude of the risk
they are faced with.

If acronautic medicinie finds 1ts foundation in the biological
and physiological sciences. the role of psychopathology was
found there at a very carly date In the preface of the first
work devoted to aeronautic medicine in 1912, Charles
Richet wrote., “The main danger 1s the psychology itself of
the pilot™

This role 15 still current, whether 1t be the role 1t plays i
causes of the medical inaptitude of the aircrew or in the
predominance of the human factor in air accidents.

However, psychology and aeronautic medicine should not
be considered as the only affair of specialists Actually, real
specialists are not those researchers or chnictans working in
a narrow and restricted space 1n their necessanly hmited
field of expertence, but those who n contact with concrete
reahties are faced with multiple and complex facets of daily
problems they will have to provide a plundisaphinary
synthests and assume the responsihiity for the flight
surgeons

In the psychological cause, our contribution will consist of
initiating flight surgeons in theoretical notions and practical
attitudes ltkely to clanfy and make understandable
phenomena which would otherwise nsk  appeanng
unintethgible

Actually, owing to the rigorous medical and professional

selection they are subject to, we wili find in the arrcrew only
very few cases of mental diseases that are real m the
nosographic sense of the term In contrast we will very often
be confronted with the magmtude and psychonathological
dimension in adaption disorders

As anintroduction, I will stress three specific and important
aspects in the psychology of a pilot: his body, his motivation,
and his environment.

THE PILOT'S BODY

The body, the object of medical care, 1 the physiological
body, the network of organs and functions whose good
functioning 15 cheched by the doctor measuring its patterns
during control exammations and aptitude visits. Good
health 15 sometimes defined as “the organ silence™, which
means that, excepr for disease, seen as a fault in the organ
tunctioning, the body has nothing to say that could be of
nterest to the doctor This 1s often what happens when the
piot, alarmed by a functional disturbance, a new sensation,
or an unusual perception, 15 told that there ts no reason for
concern and that it does not exist because his complant
cannot be related to any organic lesion needing medical
attention,

However, the body 15 not only the centre for disease,
suffeing and death, 1t 15 alo the place for lfe
manifestations, activittes, and pleasant or unpleasant
sensations, since the pilot’s body 15 certamly engaged
dynamtc actions.

Let us imagine being corled 1n the tightness of a fighter's
cockpit, wrapped n an insulated flyng swt, squeezed
straps as fastened to the ejector seat, the head enclosed 1n a
helmet, the nose and mouth covered with a mash.
headphones on, “The cockpit 15 the maternal womb, the
pilot 1s a fetus i its egg.. Above your head, beyond the
plexiglass envelope cf this closed-in world. . the sky. They
feel like supermen, and also bke unconcerned children
above the world ™ This excessively lyncal statement from a
pilot puts the emphasis on his bodily sensations The
contrast between nside and outside the cockpit provides
some pleasure Saint-Exupery, piiot and wrter, wrote: “The
arrplane makes my well-being It's the piane that feeds me
Nursed by the plane, T feel for it some kind of fihal
tenderness, some kind of nurse-child tenderness”. The
fighter pilot 1s hterally at one with the machine wiich
appears as an extenston of inmseif, whicn 15 a great preasure
to him. But at what price! You all know the physiological
consequences of hypoxia, the changes i atmospheric
pressure and the importance of accelerations modifying
gravity, the distribution of blood mass and sensory
perceptions The wealth and abundance of the body feclings
are far removed from the “organ silence” mentioned earlier.
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We see, therefore, why the prlot’s body 1s the object of value
and an important mvestment, it (v mandatory tor the shy-
man to teelm good shape tor hus health s of great concern
to the acronautic and medical services which cheek him
peradically

To the priot, physical health 1s one of the basic components
of iy professional personality He needs to be able to
contron hes physical activity, to rely on s perceptions,
because 1t 1 a matter of his professional identity and. at
tmes, of his very ife To the pilot. good health s what fingers
are to the pranist, ears are to the musietan, and eyes to the
pamter, the photographer or the movie maker.

It explamns some prlots” attitudes oward the medical doctor
his excessive and dramatized worrnies regarding symptoms
of alments that will appear to us as meanmgless when
compared to the rules of medicine, and s tendency to
conceal affictions in an effort to mantain his feehng of good
health. We wiil understand his apprehension before an
aptitude examination, his reluctance to show up, and his
feeling of triumphant rebef, usually hidden behind a cool
atutude or a banterly manner, upon s return from the
Imvestigation Center of Actospace Medicine

THE PILOT'S SPIRIT

After this observation of the pilot's body, let us now look at
hts spint Long before flight became a human, concrete
activity, developed nowaddys to a great eatent, 1t existed in
human destre and aspirations i the form of myths and
legends In prelustoric imes and 1n anuquity, the <hy was
scen as the dwelling place for gods and heroes

In myths, fight appears as a means to escape from terrestnal
dangers and constraimts, and to get closer to celestial power
A well-known example 15 Phacton who demands from huis
father permission to drive the celestial chariot, but his youth
makes him unable to control the team. and Jupiter struck
him down 1 order to avord a greater catastrophe One can
imagine that the discerning ntervention of a mythological
fhght surgeon could have prevented such tragic results

Beyond the anecdote, Levi-Strauss tells us that “mythical
and scientfic thought use the same logic™ Such legends.
featuring children facing dangers that challenge the himits of
their abilities, show that, when the heroes ignore the elders
rule and advice as they arc carried away by their desire, they
receive capital punishment, downfall and death,

Symptoms called herotc identificattons are often found m
childien and adolescents, they dentfy with characters
which possess superhuman  abilittes, and are able to
overcome dangers. Although the process usually remams
limited to familianty with novels, comic strips or movie
heroes, 1t can enter reality in some cases In that light, pitots,
and now space men, seem to play the role of kmghts and
conquerors of our modern times

$0 the aeronautic motivation takes its energy from mentat
representations based on body enjoyment, a fechng of
power and invainerabilty. the pleasure to domunate and to
destroy, to give and recetve death Numerous guilt feelings
aic inficfuni U sucdt fanlasies

If a few pilots eastly recognize such ancient ongins, most of
them only see, in the choice of their profession, some effects
of a rational dimension due to extstential circumstances. But
we know that “he who strongly wants something ss always
well served by circumstances™ (Balzac)

At any rate, the acronautic motivation to become a fighter

ptlot s not a sumple and umque tendency, or a quality that
onge has or does not have, we must consider it as aresult of an
cquiibiium and a compromise between ditferent o1 even
opposed tendencies This should explam why the pilots
motnvation 15 hikely to undergo varations, hazards and
turmotl

What consututes a4 good motivaton and  a healthy
psychological adjustment? We will distinguish three aspects

— the first s hbndinal the well-adjusted and motvated
pilot feels pleasure m tlying. i spite ot the dangers and
physiological constramnts,

—  the second 1s nareissitic sell-image o? value the pilotis
proud o s activity,

— the third s defensive On the psychological level, the
pilotmust e well equpped wath a defence mechanism
that will pr tect hun agamst his own angwshing
representations, his mner feehngs of weakness and
madequacy He speaf-eally needs to feel protected
against fear of death because his profession 1s a daily
challenge with it

THE PILOT'S ENVIRONMENT

Such a psychologieal orgamzation does not occur at once It
has to be built up 1in ime It 1s not only based on individual
capacities, but also relies on a coltective organization and on
spectfic factors characterieing the wr enviconment The
rilot’s motivation cannot be solely Ins own pleasure As an
Aur Force member, he wishes 10 be totally accepted by his
mstitution, which 15 s way to find a socially recognized
professional identity In recognizing the pilot’s desires, the
institution will contribute to settle and reinforce the
necessary protective means and defence mechanism

After undergomg highly sclective recruiting procedures, the
piot-to-be feels aptly chosen. therefore better than average
During his school traming, different apprenticeship stages
will sigmfy many rituals of 1mtiation; these chatlenge the
motivations and abihities of students who are confronted
with the numerous arr demands and reahities Because of
physiological and sensory stumuli, modifications will take
place 1n the pilot's mental unage of his body. He will learn to
know his plane, the rules goverm~ his machine, the g.ound
and air discipline His psyche . il undergo a great deal of
work as he gains control over himself and the engine
Tramers. and especially flight surgeons, know well the
myshaps arrsing m such a process

In diverse somattc manifestations-fatigue, atr sickness,
hypermotivity, in flight, and behaviour modifications an
experienced physictan will recogiize underlymg anaiety,
and mll offer solutions by providing adequate individual
counselling or conferences with trained personnel He may
also suggest. eventually, honourable ways to end the flying
career; the physician response 1s the most efficient solution
to both the individual psychological well-being (a medical
reason 1« usually more acceptable than a professional
incompetency). An early decision being far better than a
latter fatlure

In an operational wing-command, the physician must know
the acrial environment, 1ty orgamzation and functioning
system The first thing the physician will notice 15 the
contrast between the great number of employces who
provide support services at the air base, and the small group
of pilots who scem to live among themselves and evolve
. smewhat separately, in a relauvely closed world. He will




have to become tamiliar with a specific techmeal language
He will learn to hnow the characteristies of the air nussion,
the necessity of a long preparation at ground level, and the
detailed report durmg the debniefing ot everythung that
happened i flight He will get acquainted with a very
structured and thorough orgamzation where each one has a
spectfically defined role and place In group cohestveness,
team spit and sohdanty are essential elements, but
emulation can take the forms of competion and nvalry
Promotion possibiliues and career development are related
to the type of recrutment, but even more to professional
competence, operational abihities and good health, all of
these being cheched regularly The air group's state of mind
18, theretore. close to the statement that Joseph Kessel puts
it the words of Did.er Daurat, the father of airmail “Givz us
a collective goal, put 1t almost beyond reach, i an ideal
realm, direet dll the effort mty competition, nto endless
emulitton, and you will transform formless human matter
nto a quality substance’

And so, within the group, individual characteristics will
shape themselves into the demands of a thorough collective
organization capable ot creating and mamtamng  an
operational efficiency for the whole. and safety for cach
mdividual We will easdy understand that such a process will
not develop without difficulties, any short coming will be
perceved m the group as interfering with the common ideal
and with the acrial mission’s safety,

THE PILOT'S ADAPTATION DIFFICULTIES

[t1s tae phystctan’s responsibility to prevent such d diculties.
smee they are not easily recognized by the pilot The most
obvious and frequent of these 15 fatigue the sign of good
health i one who just chaltenged I his abilities for the
tughest level of effictency, who feels "worn out but great”
‘There 1s a deceptive hind of fatigue, which could follow the
preceding, which does not go away with rest. which wall stay
with the pilot, as a shootng pain. without any apparent
reason; this fangue means that the pilot can no longer
tolerate the stresses of his profession Do not eapect much
here trom objective methods of measurement, they are
deceving, incividual vanations and subjectivity are of
utmost mportance

In these states of fatigue, you will soon recogmee the
underlyimg anxiety The latter 18 visible enther through
hehaviour disturbances, somatic complaints, or m some
type of preoccupations

Behaviour modifications are obvious awkwardnessin fhight,
frequent piloting errors, impulsive teactions or too passive
ones On the ground, tangue s followed by an attitude of
withdrawal, irnitability and often insomnia,

We will recognize anxiety 1n somatic complaints and sensory
dysfunctions  which  show through painful func..onal
manifestations

In some cases, the psychic expressions of the problem will
lead you 10 preoccupations winch refiect a real fear of flight.
the latter can be summarnized as a feeling of msecunty.
expectatton or toreboding of a forthcoming danger. and a
very careful or exaggerated attitude towards external or
internal perceptions

Such disturbances can remain transitory and limted to
snecific atuations They can wread progresavely and 1abe
on a more obsessive dimension, mvading the whole
nocturnal end day time psyche Some manifestations ¢ 2 far
more obvious and brutal for instance, the eruption of an
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mndispositton durmg thght Whatever the cause of such
discomtort and etiotogy. the psychopathological aspect must
always be conaidered, because it aftects, usually. the pilot's
protessional tuture

In the consequence ot an air acadent, 1t 1s not sufficient to
evaluate the immediate emotional reactions We must also
be concerned with the latter reactions eshubited n the
myured pilot and his peers

On the physiological as well as psychological levels, we can
see that the mam characterisic and  umqueness ot
acronautic medicme 15 the strong and pecubiar relation
eatsting between the mental and phystcal health, on one
hand. and the professional activity on the other hand Not
only diseases are disruptive of the professional activity, but
professional activity also nfluences the pilot's health Asa
matter of fact, lack of adjustment mamfests itself as a discase
with actio-pathogenetic symptoms directly related to the job
performance

One must also remember that mimor health disorders which
would have no effect 1n any ordinary protession might result
1 a physical or psychological mabhty tor the pilot to fly,
because of the high nisks mvolved

One must also remember that minor health disorders which
would have no etfect in any ordinary professton might resuly
mn a physical mability for the pilot to fly, because of the ngh
risks involved

LIFE EVENTS

Certain existential events can take on a patticular colour and
will sometines brutally reveal the role played by the
emotional  bie m the  professional  adjustment  and
motivation Modifications within the group (professional
transfer. misston change, an engine type change. a
promotion) will bring inio kight an underlying anxiety which
will supersede the usual defence mechanisms A death, an
acerdent, a tavial somatic affection, will damage  the
necessary feeling of invulneratality which allows the patot to
tace challenges and rishs Marniage. paternity and . ~cidents
n emotional and sexual hfe can modify and displace the
personal investment that was placed i the air profession

The loss of mouvaton s often blamed for the
psschopathological dimenston of some disorders In fact,
the sumple loss of motvation does not represent an
overwhelming psychological problem. [t s always possible
to change one’s job without too much pan and trauma The
problem hes 1n the conflicing desires, 1n a persistent desire
to fly as opposed to a lessened capacity ‘*or it, creating
suffening and symptoms,

We usually say that such pauents do not know what they
want. They need our help because they no fonger find the
energy to deal with thar contradictory desires The
problems cannot be limited to a process of ehimimation 1tis
more a matter of helping to resolve the conflict, or at least of
bringing 1t to a level which maintains the pattent's health, yet
allows him to meet the demands of hus profession

THE FLIGHT SURGEON'S DIFFICULTIES

But a knowledge of pilots, of their specific pathology and hfe
environment will not be enough for us to be good fight
airgeans We will aleo need to come to 2 level of knowledge
of our own motvations, and of our medical personality. As a
Chinese proverb says “Science 1s knowledge of others,
ntelhgence 1s knowledge of one’s self”
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We have built ouridentity as physicians and checked outout
therapeutic motivations i o partieular and - aseplic
environment  the hospital and the umversity, a world
organized wround discase and patients dmce the patient
needs to recene care. the phvsician s need to give medical
attention can be satstied and does not have to be
questioned In the ant environment, our therapeutic destc
will be confronte § to other desres that we will not be
allowed to ignore In that sense, it1s probably cavier to be a
hospital phystcian than an air base phy sician

We will soon percene, sometimes with frustration, that our
good will and our professional consciousness will encounter
difficulttes First we will have to deal with people who will
inflict on us the msolence ot therr good health, we will be
reduced to domg routine exams, and teaching thens 1o guard
against disease, and maintamimng personal hvgiene We will
not easty resolve our secret antasies to wish tor them
wounds and diseases that would finally allow us to
demonstrate our medical abilities We wiil teel trustrated In
front ot an anomaly or svmptom our jubilated interestin a
well-formulated diagnosis will be recerved with reserve and
distrust We wiil probably not receive much recegmtion tor
the prospect of a more thorough exammation that could
result in a statement of inaptitude The pic <ure we will take
in our performance may be disrupted by the bitterness ot a
patient who 1s reluctant and anious at the prospect of bemg
declared inapt

In such an eventualityv. the flight surgeon may be
disappomted. displeased asid angry Perhaps he becomes
suspicious and thinks that the pilot conceals something and
does not say all the truth about hus health

So he may mcrease unestigations ma persecutive manner

As a feed-bach the piot may feel threatened by the
physician s attitude So the relationship becomes aggressive
and threatened for the professional identity of both
protagomsts

In that case 1t's frequent that each one thinks the other was
firat to aggress lim Each one says 1t s the other who tirst
began™ and he develops a defenave atutude and a
manfestation of power

So he accents the atuation!

By making such pessimustic suggestions, [ should wish 10
bring your attenion to the necessity, for us physictans, to
question our own atttudes, m the hope that we will
accomphish the means w0 reach o more sausfyng and
efficient performance

As the saving goes “The most important and the most
neglected conversation s the diajogue with oneself” 1f our
good-will and our science are not enough, we must turn back
the uncontrolled impulse ot our therapeutic desires, and
hold a susprcious look on the flames of a blaang
professional 1den) In mamfesung an exclusive mterest for
the weahness and the discase and the pilots, we give theman
image ot themselves with which they cannot eastly identfy
A physictan animated with an eacessive therapeutic desire
can be percerved as a threat agamst the necessary feeling of
mvulnerability, and may inflict a narcsssistic wound against
which the pitot must legitimately defend himself in order to
preserve “as dentity

We first must control our imagimary wish to turn pilots nto
patients, if we want to give them the real medical care
needed i reahty If we want to have daceess o therr

weaknesses and ditticulties, we first have to show iterest in
what makes their strength in what gives them their worth
and the rutes and values ordenng ther professional activity
Our medical universe s taken for granted n Posptals, we
must conguer 1t 1n the air base, we have to be adopted by the
Air environment

The flight surgeon must adapt his therapeutie destre and his
protessional personality to the air ensironment and to pilot
psychology

To prepate our voung flight surgeons 1 France we orgamze
small group sesstons about pilot case stories Here. for
instance ts one anecdote told by one of the group

During « flight traiming cowrse, he was petforming a stnt
flight exerense with an old contirmed pilot They were
exchanging feelings about the flight and the pilot wondered
about the way the young phystctan endured the flight Attera
while the pilot confided lmselt he suffered from a hernia
and sometimes was disturbed in fhght But he had never
talked about it to anv doctor before because he was atramd of
aflightnaptitude At these words the voung docto, became
anious and asked the pilot to fiy sater and more quietly

Bach « 1 the base, they talked together about the herma and
the pilot accepted the idea of consulting a surgeon What thes
ald pilot felt unable to confess to confirmed doctors duning
many medical chechs he telt able to confess to a voung one
with whom hed been flying

In that case. what appears to be efticient tor the prilot’s health
was not the doctor's science and expenience, but his youth
and the sharning of an activity

Some years carhier, durning  sundar flight traming course, a
confirmed pifot and a young doctot took off together ftwas
the doctor’s first flight They never came back Thev crashed

The official concluston of the enquity  commussion
mentoned *prlot having ca.ried out operations that were
not forecast on fight orders probably with adidactic aimtor
the doctor”

What nught have been hidden betund this official statement
made us myuisitive, and we ashed ourselves the following
questons

- what sort of didactic mm?

—  was the plot showing off to impress the young doctor
who was flving with lum?”

— did he have a bone to pick with doctors and with
medicme?

—  what was the atmosphere hike in the cochpit?

From a confidence from a fellow pilot. a very close friend of
the one who crashed. we managed to figuie out the
arcumstances and to formulate assumptions that. if they are
only assumptions, are not far from the truth

This pilot, aged thirty, beeame a father a few months carher
The child had health problems, about which doctors did not
agree with each other This prlot was particularly irritated
with d~ztors  regarding tis child  This worry  had
consequences on his professional adaptation that had
worried the flight surgeon

On the very day of the flight, the flight surgeon had scen the
pilot and the next day, the pilot was to go through medical
cheching at the investigation center of acronautic medicine

Fadier o e
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About the young doctor, we hnow trom his triends that he
was adnvely and casily provocatne voung man

They went to fly together, and neve  came back

What reatly happened? Nobody will cver know One can
amagine a relatonship based on mental challenge and
demonstration ot power One can also imagme that 1t was
not to be wished that, under these aireumstances, that pifot
flew on that day with that doctor

THE MEDICAL MOTIVATION
But what are the phyvsictan’s eapectations” What are the
phvsician’s motvatons?

Like the pilot protession, the profession of the physician
requires a streng motnvation This motivation is often very
archate and rehes on powertul pulsions as 1 acionautics
The thing 1 to challenge natural rules, to transgress them by
mastenng a compley techmque and to have a kind ot
omnipotence upon hife disease and death

In medicine, like i acronautics, both mespenience and too
much self contidence are dangerous Doubt and hunuhty
must always cool down the doctors hurry to considet
themselves  ommipotent  Desire of  ommipotence may
sometimes lead a doctor to impose his authority and s
power on the patient, sometimes 11 a sadistic way

A doctor may and must look at and palpate naked bodies.
puncture and ncise the shin, flow blood. explore outade
and mside the body as well as ats apertures

A doctor may and must collect confidences, secrets and
weahnesses of suffering persons

This power 18 enormous’ It's a source of pleasure and
sometimes a source of anguish as well It also gives an
important narcissttic value The doctor’s power upon his
pattent s often compared to the mother's one upon her
child

But the pilot who needs to feel strong and powertal s
reluctant to position limselt as depending on the doctor

PILOT AND FLIGHT SURGEON = CONVERGEN7
POSSIBILITIES

As amatter of tact, e iy notill, be s i good health and this
zood health deprives the doctor trom his power
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What mahes the profession of flight surgeon interecting 1
tot the pilots disease, s body being i good health What
mahes the protession mteresting are the nshs of the
protession ot the priot

Sumdarly it's the msh of crash that gives aeronautics 1ts
prestige Butit he s notitl s necessary for the pilot to tecl
protected and secuted 1 order to practise has profession

It the fhght surgeon 15 able to answer this demand ot
prot:ction and security without competing with the piloton
the grounds of power, he will be a good fhght surgeon.

To achieve that a certain knowledge and some identitication
to the pilot are certanly necessary This s the reason why 1
most armed forcees all over the world, special fhight surgeon
courses have been created.

Butit the flight surgeon has to be close to the pilot, to hnow
well his environment, and his psychology, he will have to
ensure that a teo powertul attractton would not lead himinto
such a strong identtheatton with certan military and
acronautic aspects. that he would lose s medical 1dentity
Being well integrated into the air environment should not
make tum oblvious to preserving what inspired him to
become a physician in the first place ("Officer, give back to
Ceasar what belongs to Ceasar ™) Biit as physicians, we must
heep to ourselves what does not belong to Ceavar, 1t we are
to respect the deontological rules of our profession We must
remember that we are a deposttory tor a suffering persons
mtmate secrets There will be ethical problems, for instance,
how tar should a medical action go should 1t address only
the pilots therapeutic needs, or also the necessity for this
man to perform aenal operations better”? By the way, one
may wonder about this strange alhance and cohabitation
between physicians and warniors, between those who are to
infhict death and those who are to prevent 1t, between those
whose tunction s to destroy and those who must preserve
and repair Some would quickly drape themselves  the
digmty ot their professional ego’s ideal.

Fooking mto this doser, we will notice that the medical
vocation ard the acronautic vocation tend to realize, in the
adult stage, very ancient intantile fasanations, we will notice
that both tahe roots 1 desires of atmighty power and
mmortality, such desires lead them to face desth, And, as
physicans  and  soldiers  contront 1t trom  different
viewpomts finally 15 nov death therr common enemy”?
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Introduction to Aerospace Neurology

Mare S, Katchen, M D
USAF Scheol of Actospace Medicine
United States

The bottom line in aerospace neurology 1s the evaluaton tor
the

(1) potential of sudden ncapacitation, e 2 post traumatic
selzares

(2) possitahity ot a sudden neurological dehat which
would prevent the arrcrew member trom peaorming
their job and thereby affect nusston completion, fhght
ot personal safety, eg neurotogte deficts with
headaches

(3) sk of any neurologic or neuropsychologie deficit
which would persist after the mmtial wjury. e g post
traumatic syndrome

What I would like to achieve i these fectures 1s to present
reasonable critena for making an aecomedical deaston m
speatic neurological syndromes, establish some work up
gudelmes, wdentfy arcas of controversy and rase the
acromedical 1ssues mvolved The areas of controversy arise
from the umque posion of the aerospace physician It 18
often pecessary to mahe a diagnosts on a disease that by
detinition s recurrent atter only the firstevent The nature ot
our work does not allow us tofollow the natural course ot an
llness if the nsks are too great Ths task requires long term
tollow up studies with careful tollow up Such studies can
show an abnormahity which s tound to reflect serious ilness
10 the usual chinieal population but does not mean the same
thing i the healthy pilot population Such eprdemiologic
tests are underway at USAFSAM and have shown rtems
such as night bundle branch block not to reflect serous
illness i the flyer

Actospace neurology 1s imvolved in selection and retention
standards The selection process can be divided mto two
phases The first 18 a passne phase where diseases
ssindromes, and significant defiats are sereened for The
selective process would want to wean out those applicants
who have a tigh potental for seivures, recurrent
meapacitaung headaches or the possibiity of a disabling
tllness, such as muluple sclerosts The second phase 18 the
newest consideratton, that v an actne phase where a
crewmember is selected specifically for ajob, based na therr
meetng spectfic standards and criteria set through seientific
cvaluation and research into each individual position, for a
given weapons system or Job The active process has not
been well defined yet It requires astep by step evaluation of
the traits and <skills of cach mdvidual job This active
selection process tahes us nto the “fringe” arcas of
acrospace neurology which s discussed later

We should all remember that the reason for the acromedical
service existence came ‘rom the need i World War I when
maorg milote were Tost nec ke of noor selection than by
hostde actions The take home lesson from history s to
match the man or woman to the machine and mussion fo
undertake this tash completely, the selection board must
know the requuements of the awrcratt and b given

appropriate medical and behavioral standards that are
requted for both the vehicde and the mission These factors
ate no less important than the physiognomy or physical
standards and a great deal more comphicated We are sull
learning these tessons day by day when we read of aircratt
acadents because of the lack of management skills by the
arrcrew membets or the mabihty to tolerate the necessary
G-torees because the pilot was not appropriately tramed A
more subtle area 1s the ability tor the arrerew member to
have quick and accurate mtormation processing in i multi-
modality environment

In the area of retention standards, the problems are just as
complex We are taced with a rated pilot who has had an
mitial neurologic event, which may or may not be the forme
truste ot acromedicailv sigmticant disease Although many
acromedically sigmhicant illnesses are considered chimceally
bemgn conditions, they have o be considered n the flymng
environment It the role of the acromedical community 1o
identity areas of acromedically sigmificant illness based on
eapertence. knowledge of the mission and the known
hiterature The rish of contmuing to tly thes resource versus
the risk ot an impairment to flight safety. mission completion
or personal safety 1s an ongning problem

In the field of acrospace neutology, the question can then be
rarsed vhether there s historical evidence that speafic
ilnesses that ate considered cimically benign have caused
Class A, B or C aceidents i the past or aftected mission
completion This question was resiewed by Colonel Russell
Raymond m 197310 the August, 1973 1ssue of Aerospace
Medrane on causes of sudden meapactation m the United
States Arr Foree between 1966 and 1971 He found 8 out of
36 cases of loss of consciousiess were secondary to serzures
and that serzures were the most common cause tor loss of
consctousitess  In ~eviewtng these cases. Col Raymond
found 7 out of § of the seizure cases had normal screening
LEGs on file Since these were all witnessed seizures, one
can only speculate on the number of uneaplamed Class A
mishaps during that time or since that may be duc to serzures
of unknown etiology Col Raymond again 1eviewed the
literature between 1970 and 1980 and found 4 out of 146
cases of foss of conscrousness identified as serzures in fhght
In 1989, 1 partictpated mn a review of the causes of sudden
ncapacitation trom 1978—1987, whuch has not yet been
j ubhshed. May Tim McCormich was the maimn mvestigatos
along with Lt Col Terry Lyons This study looked at total
fiying hours by multi-placed crews and single seat aircraft
separately When looking at medical causes of mflightloss of
conscrousness i Class C acardents, disorders of the nervous
system were the most numerous with 7 serzures and 2
neoplasms Only two cardiovascular causes were identified.
ane myoeardial infarction and one case of Atnial fibnllation
When in-fight incapacitatton, without loss of consciousness
was reviewed durning that same peniod, there was only one
case of CNS disease, three cardiovascular and four gastro-
mtestinal cases. Therefore, in cases where arrerew members
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could be obsenved. neurological causes were the major
medical cause of meapaatation Agan one nught be
tempted to extrapulate the potential tor neurological causes
of Class A acerdents basea on the ving sours i this study
This certaly needs to be done

The concept of "acromedically significant disease " needs to
be explamned. It s sometimes a point of contention between
anvthan “medical authonties | the ancrew member and the
acromedical  commumty  Many  umes  the  cvihan
authonties which are often m a univeraty center, does not
understand the acromedical consequence of what s to them
annnor problem Let me present two case hustories Firstois
a 27 year old pilot who experienced thiee episodes of
unesplamed loss of consciousness One was witnessed
clonic movements on one side of has body, followed by
confuston and tredness The aeromedical opumon was that
these were seizures and incapatible with further flung
duties The pilot was evaluated at two prestigious epilepsy
centets wih testing performed including prolonged EEGs
He was told he did not have serzures but “spells™ In their
final 1eport they wrote that our pilot could not be given the
dragnosis of seizure disorder and he mught be able to fly
multt-man craft, but suggested he not drive When speaking
with the physicians at the epiepsy center, they said that the
prlot was such a likeable person and he had asked them
specttically not to write the word seizure on his chart They
acquiesced thinking we would ground him anyway As vou
mightimagmne, this sidesiepping of the hard question created
new problems Net 1s a 30 vear old piot who experienced
the sudden foss of vison m his nght homonymous ficld
foltowed by a throbbing headache The total eventlasted less
than one hour and the headache was notincapacitating This
pitot presented letters from two netrologists <tating that he
did not have migrames, because by dehnition migraines 1s a
recurrent disease Theyignored the question of flight safety,
especially formation flying. in a subject who loses an entire
ficld But the point I would like to bring out s the dilemma ot
predicung future developments when faced with the first
unexplained event The difficulty i predicting from one
event comes from the shortcomings found in civihian studies
which will be discussed later on

THE SCOPE OF AEROSPACE NEUROLOGY
Aerospace neurology should be considered a part of amulti-
disciphnary approach in aircrew evaluattons It addresses
many of the standard neurological problems ncluding
headaches, syncope, chrome pain, verngo, sleep disorders
and head trauma among others, In addition 1t <earches for
forme frustes of acromedically significant diseases Itis also
mvolved m many fringe areas such as subtle effects of head
trauma. information processing. laterality, cogmtive evoked
responses, spatial disorientation and neuroepidemiology
These “fringe areas are really the areas of research, which
will help us greatly in the area of active selection discussed
above

Now that I have stated the case of acrospace neurology
based on histoncal precedent and modern need, the next
step 1s to suggest how 1o go about evaluating and rescarcinng
the problems before us, The focus then s on research There
are two ways to gain information from research One 1 to
perform your own and the other 15 to interpret the work of
others and apply it to your own Chinical tnals under in-flight
oF “hac” condibions are not preptiiut Large controlled
studies using pilot or other aircrew controls are even less
avatlable That lcaves us to review the non-aerospace
literaturc and try and apply 1t to the flying environment This
then ranes the differences onc finds i adapting chmcal

studies found i the tield to acromedical decision These
nelude

Populations studies

Age of the populattons studied

Sen

Controls

End Poimnts

Seventv of Rnese
In general the populations studied w chimcal research ate
bevond the usual pilot crew member ages In addition they
rarely nclude individuals that have been presereened
physically and tested as the flying population Therefore
extrapolating results tromt civihan tnals s not alwass
apphicable The increasing number of female crew members
has inereased our need o understand all the umque
circumstances that must be anticipated in this refatively new
part of the acrospace population Controls for studies are
mntrinae to any well un study Because of the above
problems 1t becomes essential that controls be drawn trom
withip the aerospace community matching the test subjects
as closely as posable tor job, rank, flving hours and cven
command m addition to the usual variables The end pomts
of most ctvilian iterature are usually morbidity o1 mortatity
In the aeromedical research we are always searching tor
subchnneal disease or predictive tactors and do not have the
luaury of following the natural history of an illness once it
proves ttselt acromedically significant and the crew member
grounded  This abo goes for the seventy of dlness We
search for the forme fruste of disease and the seventy s
judged with respeet to the acrospace envirooment Because
of these reasons “m house™ .esearch s required The
researchers must be fanuhar with the weapon frames,
mussions and the human factors mvolved 1f they are to
wdenuty problems and provide approptiate support I ong
term  prospective studies are essental to - distinguish
acromedically signtficant disease

The future of acrospace neurology hes mn applving these
prinaples m our research In addition, the “trninge areas”
represent the avenues for research into the 21st century

[ always hike to leave some practical hints with my lectures In
the neattwo shides Thave what I call the Gotden Rules for the
fhight surgeon and the rules of thumb Following these rules
AMlows the flight surgeon to deerde it a problem is grounding
without knowing the diagnows and emphasizes proper but
cautious work ups The latter will also be tathed about in
cach of the separate lectures

Rules of Thumb

(1) If 1t bappens suddenly. 1 incapacitating and occrrs

unpredictably — 1t's grounding

(2) M 1t progresses at an unpredictable rate — ts
grounding,

(3) If it doesn’t have a name but negatively affects light
safety and misston completeness — it's grounding

You can always work up the subject and prove them ready to

return to the cochpit but these broad guideles help with the

tnitiat evaluation and decisior making

Golden Rules

(1) Never speculate or play academic on a crewmember s
chart Practice good medicine but don't specula‘e on
long differential diagnosis for its own sake

(2) Always obtamn first hand information If 1t mvolves
head mjury get written statements witch become part
of the permanent record. Nev.o-imaging, EEGs cte.
are a must Reports several years later may not give
enough information or may be lost.
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Standard Neurological Problems:

Headaches -
Syncope -
Chrome pain ssndromes -
Vertigo -
Steep disorders -
Head trauma -

Pomts of Contention in Civilian vs. Mulitary
—  Population studied

- Agesstudied

— S

—  Controls

—  Endpoints

—  Seventy of disease

o
(9

“Fringe Arcas™

Crcadian thythm disturbances
Neuro-behavioral eftects or head trauma
Information processing

Laterahty and decision making
Cogmtne-evohed potentials

Cognitine enhancement

Spatial disonentation
Neuroeprdeniology

Research
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Aviation Psychoiogy in the Operational Setting
by

Grete Myhre. PhD
Semor Psychologist
Institute of Aviation Medicine
PO.Box 14
631300 3
Norway

Being an aviation psychologist mn a small airtoree has 1ts
advantages, since one has to cover a wide spectrum of tashs
compared to the aviation psychologist m a large artoree
who has to speaahize i onie or two fields

The mam tasks of an aviation psychologist are
(a) Teaching flying personnel aviatton psychology
(b)  Actas a consultant to the aviators on personal matters

(c) Perform surveys .n the flymg personnel’s socal and
working conditions

(d)  Assint the flight surgeons on medical boards

(¢)  Actas a member on aviation accident boards where
human factors are imvolved

(f)  Actas a consultantin an operational setting

In large artorces these tashs have to be performed by
different psychologists. This has 1ts advantages since one
then only gets acquamnted with part ot the aviator group ina
spectal setting or under special arcumstances, instead of
getting to know the pilots in many different conditions

It s imperative that the flying personnel have contidence n
the psychologist That way one gets mformaton about
problems while there are still possibihties to correct them

That part of the job 1s imperative i a fhght safety
conpeetion

(a)  Teachung flving personnel psvchology

Statisuies trom aviation accident mvestigation boards
Al over the world imply that human factor hinmutattons
cause close to 75% of all aviation acaidents and
ncidents 1 teel that by lecturing the aviators on
perception and perceptual systems and what atflicts
them the aviator becomes aware ot how his/her
systems work, and what precautions to tuahe

Thus the aviator abso gets to hnow how his atttudes
influence s percepuion The effects ot learning,
overlearmng and overstimulation n critical situations
have to be demonstrated  From the subject of
overstimulation there s a logical path to stress and
stress reactions B extremely important for the
aviator to be fambiar wath lus own stress reactrons and
the situations that cause them

Fatigue 15 another mimportant subject ' aviation
psychology From studies on the effects of fatigue m a
COCRPIT seiting one nas fearted that ratigue feads to
delayed motoric responses and more  automatic
reactions, nstead of caretully conudered  actions
Further. tired subjects are more willing to accept lower
standards of performance. 1 addition they are more

torgettul when it comes to cheching instruments out ot
the immediate visual range.

The aviators have a thorough hnowledge of theu
arreraft, its construction, modes of functiomng, and
strategic operations. to mention some of the subjects
they are briefed on through thetr education and
everyday work, while knowledge about their own stress
1eactions are scarce

The key to eftective stress management lies within the
person’s own ability to wdentify the problem and thus be
able to control the effects of stress

After lectures which include information about intial
signs and symptoms of stress that may vary from
depression, anxiety and tatigue, followed by physical
symptoms of nausea. headaches and gastromtestinal
upset. pilots have tepotted that they have been able to
1dentify their own stress reactions at an carlier stage
[hey feel that they have developed coping mechanisms
that did not exist before

Much of the aviators workmg environment consists of
team work, cramped quarters and bemng short of tume
It 15 imperative that people working under such
conditions are also able to recognize stress symptonis
m their colleagues. This may prevent development ot
inter-human related problems One s vsually more
overbearing with other people’s poor performance if
one knows it 1s caused by stress, One may also be more
alert that the other guy may fail and thus be more
prepared to take over Signs to look “orin thns situanon
are ngd thinhing, decreased problem solving abilities,
reduced stimult processing and angry outbursts
Normal sleep pattern, what distorts 1t and how 1t s
affected are also given much attention 1n the lectures
Knowledge of this aspect has also nfluenced the
programming of duty hours in the aitforce

The feed-back one gets atter these tectures 1s that the
avtators really realize that the cures to stress e within
themselves and that the first step on the road to
accident prevention and recovery 1s that each pilot has
to be responsible for fus own well being One also
expertenced an openmmndedness that did not exst
prior to this program

It 15 the psychologist's responsibility to know these
people as persons  1heretore one shoutd visit e
different squadrons, take part mn misstons, survival
courses and dinghy drills whenever at 15 convenient
Thys will prepare the ground for an open dialogue
between the aviator and the psychologist




(5]
Q
[S]

(L]

(©)

Adtas acomudtant to the aviators on personal matters
Military pilots represent a ngorously selected group
both physically and psychologreally This selection 18
procedures based on the recogmuion of the fact that
some ndividuals are better sutted for some tashs than
others and that there are more people who want to do
these taskhs than requered, To some pilots this selection
procedure and the fact that they are accepted for
undergraduate pilot tramng make them believe they
are imvulnerable for ever

Once selected as a superman makes them beheve they
are able to handle all crises situations they mav ever
face The reahzation that mhtary ptlots alse are
wulnerabie and also  have limntatons m cntical
situations comes as a shock to some of them

It 1« important to be at hand for questions which the
pilots do not ke to ash the flight urgeon for fear that
they may lose therr icence If in doubt that the problem
mav mfluence the pilots performance one sheuld
mform the priot zbout the doubts before informing
anybody else about the matter

Problems that most hkely occur during consultations
are related to jealousy, mantal problems, financial
obligations and sleep problems

Up il today less than 10% of such questions have been
reported to the aviator’s superior The rest ot the
problems the aviators and the psychologist should be
able to sort out together This confidence s of gieat
-alue and it saves the airforee several sich leaves every
year and m additton simphifies the fight safety work

Ten vears ago st was not considered appropniate for an
aviator to approach a psychologist with personal
problems Today this fear of being seen consulting the
psychologist has completely disappeared. It has even
become popular tor pilots to graduate trom war college
as a major mn psychology' This would have been
unheard ot just some vears ago

Perform surveys on the flving personnel’s seoual and
working conditons

Working as a personal counselor to the aviators one
should alko be interested in mapping several aspects of
both the social and the working conditions of a
squadron Several surveys have been performed
collaboration with physiologists and nutrition advisers
m order to look at job satisfaction, stress parameters,
and the effects of physical exercise and diets

The purpose of these surveys s mamifold Firsely The
results make 1t possible to reveal hidden problems and
do something about them Secondly, the aviators get
mnformation about their conditions, mstructions for
their personal physical traming program and diet
mformation, how to obtamn better results and how to
prevent sports ijunes when excrasing  Thirdly the
aviators get a feeling that somebody caies about ther
workmng conditions and how they are doing 1n the
system

This may act as a gateway to mutual understanding ind
trust between the aviators and the medical and
psychologtcal professions The more information you
have about a man, ms work and his surroundings. the
better service you are able to offer

(d)

Assist the flight surgeons on medical appeal boards
Whenever a mihtary pilotfoses hus licence, temporanily
or permanently, he has to meet a medicat appeal board
If the reasons tor altering the heence are due to
psychological matters there s always a psychologist on
the board, The psychologist 15 a good judge of the
prlot’s mental development from the tume ot selection
and up to the day of the board « evaluation In Norway
all piots have been psychologically tested betore
enterng undergraduate pdot  gamng The
psychologist who has had close contact with the pilot
and the squadron m question, should therefore be able
to mahke a far evaluation of the piot's total hfe
conditions  This sort of mform waon usually turns out
to be a valuable supplement to the flight surgeons’
phystecal exanunation

The pschologist's perfermance i connection with
aviatrm accidents

The pychologists have a. least four tasks i connection
with aneraft accidents

Iy Immedate. on the  scene  psvehological
consultations to reduce or eliminate long term
psychological and physical symptoms

2)  Analyse human factor accident data
3)  Research on human factor aspects of flight satety
4)  Contnbute to the acadent investigation

Usually the pilots and the squadron m question want
the presence of the aviation psychologist after an
acaident, as does the fight surgeor 1o at that ime 18
occupied on the accident investigaton board and who
15 usually happy to leave the aftercare of the persons
mvolved to somebody else

When arriving at a squadron nght atter an acerdent has
taken place, one 15 usually bricfed by the squadron
leader about the acaident If the acerdent was non fatal
the psychologist generally starts the sesston by taiking
to the pilot and the crew mvolved It 1s impaoitant that
they put words to therr immediate feehngs and
thoughts related to the acadent. It 1s underhned that
wformation given under these aircumstances will not
be revealed to the accident vestigation board,

After the imtial conversation 1n which thoughts and
feelings ongated 1n the accident have been revealed.
the pilot and the crew are subjected to a short stress
management and burn out prevention program

It has proved very uscful to brief on common feelings
and reactions to disasters What immediate reactions
and delayed reactions to expect. In order to get flymng
personnel back to flying status it1s important that they
are famitanzed with emotions they most likely will
experience i the aftermath period They are
encouraged to ta'k openly about these reactions and
share them with cthers nstead of keepmg them to
themselves 1n fear of losing then hcence. This
opennundedness also simphifics inter-human relations
on the squadron . Tter the mishap Previous expertence
has shown that pilots who have been nvolved m
acaidents need a long time to build up natural
refationships with feliow aviators agamn

I have receved feedback from pilots and crews
wforming me that stress reactions have more casily




been accepted atter they vave been prepared for them!

Pilots should also be informed that 1n the immediate
future after an accdent they ought to stick to a
comervative flight program Fuven af they have no
wdentitiable  sertous  emotional reactions to  the
accident, 1t takes time to build up the old confidence
and self esteem again These pilots are also likely to
experience a nartowed attention span and thus more
prone to making nmusiahes They are also hkely to
eapertence gloom and depression which may reduce
therr alertness and responsiveness o a - cntical
situation

The rest ot the squadron should also be addressed after
an accident since stress reactions also are common 1n
people closely related via work or geography to the
accident They may have the same reactions as the
affhicted pilot, ard if not prepared this response may
come as a surprise to many people Itis also important
for everybody at the squadron to be mentally prepared
for emouonal traumas that may evolve so they can be
on guard both for themselves or other affhicted
persons

Adrunstrators and officers in command 1n Norway
are aware of this stress reduction program, and most of
them leave emotional acerdent reactions to be handled
by qualified people instead of not canng and ascibe
the problems as wgns of cowardice in the pilot This
alleviates much of the acute and long term stress in
their personnel which one had to cope with earlier and
which often resulted in the feeling of burn out that1s a
pamful state of tatigue and physical exhaustion.

Act as a consultant in an operational seting

The above mentioncd pomnts are all parts of the
aviation psychologist’'s work n the operational setting,
a close contact with the aviators and their wives under
informal conditions, and as lecturer 1 more tormat
surroundings

The aviation psychologist may also act as an adviser to
the fight safety mspector and his board. This includes
briefings on human factor aspects on actual acadents,
teaching  management,  stress  reduction  and
interpersonal refationship problems to the squadron
leaders on the bases and on therr premuses

In my situation the flight safety mspector and [ have
come to the conclusion that addressing the leaders on
their home base makes 1t casier to get to the heart of the
matter, than when they are calle) to a meeting at
Headquarters This 1s simple psychology m practice
everybody feels more secure in his own ternitory. If you
are serious about getting in contact with someone, do 1t
at his terms

Last spring the flight safety inspector and I carried out
a program with the following heading' The leader,
leadership and flight safety The background for this
heading was'

— The recent flight acadent statistics, are the
leaders to blame?

-~ ls management style dependeni upon the level of
experience of subordinates”?

It turned out that the actual situation differed so much
on the vanous bases, that the subjects for discussion
were different for each place

33

Afrer this trip the flight safety inspector and I made a
report to the Airforce Inspector General informing
about our impressions and made proposals on how to
work out the different problems

Tasks like this make one feel a part of the operational
setting even when a civilian in a nuhitary system

The condittons and  advantages for this work
arrangement  are  a  possibiity  of  multi-way
commumcation. Probably the psychologist and the
officers see problems from different view pomts and
are therefore able to have fruttful discussions on the
human factor aspects and arrive at new conclustons

Looking at the increasing number of problems and subjects
passing my desk I do have the feehng that the aviation
psychologist belongs i an operattonal setting and should
not be constdered an wtruder 1n a closed arcle

Case 1

As stressed earlier in my talk 1 always tell the pilot who has
Just been exposed to an accident that he should not try to
each new goals or try to prove anything to tumselt the first
sty months after a mishap Evenif ke has no senous or grave
emotional reactions he 1s not able to perforim his job the way
he used to do prior to the crash

One of the reasons 1s that the pilot needs time to process the
nctdence and the overstimulation he has been exposed to,
and that his vigilance therefore will be reduced for some
time These six months of reasonable cauton are also
important for bulding up the self confidence that he needs
for fecling safe in the cockpit once more

The first ime I got a confirmat.on that this was the nght
procedure was after a fighter accident where the pilot
ejected and landed safely in the sea,

We had a cntical incident stress brichng right after the
accident where I also reminded hum that it would take some
tume making lum a champion of the skies again 1 also wld
him to stick to old, well established procedures and to
overtramned performance i case of a new emergency if he
wanted to test some new procedures 1n another, ¢ hical
situation, most likely his mind would not function as wet as
prior to the ¢jection

Two months after thes talk thie prlot phoned me and told me
about his latest flight. He had been out on a traming mission,
air-to-air combat which had worked out well. After
concluding the tramning the pilots were expected to land ona
nearby arrport, Suddenly the weather changed and the only
way to land was by instrumenta! procedures The pilot could
suddenly not remember how to perform an instrument
landing, and started to leaf through the handbook, reahzing
he was short of time and afraid he would have to eject a
second tume' Then he suddenly remembered the a-dvice one
should not be inventive in a situation of crises, bue retreat to
well established routines. He called ATC and asked for
permission to go back to home base. Permission was
granted. He went home and landed under exactly the same
bad weather conditions, using an instrumemtal approach’
How was he able to do this? Because he had performed
landings on his home base innumerable number of ttmes He
knew this procedure like reflex actions and did not have to
be aware of them

This explams also why 1t is so 1mportant to tramn certain
aspects of a flight to the extent that you can do it without

ST NI

e

g,
S M :
Wit

EEY
Lo




3-4

putuing your attention to 1t In critical phases this attention
may be useful in performing other tasks

1 have had several confirmations of simular expenences

Case 2

A fighter pilot who had ¢jected five months earhier came to
my oftice . Ie wanted to talk about some personal problems
He had just been to a thorough medical examnation
because of several physical complaints, upset stomach, a
heart condition and severe headaches He was afrad he
would lose his pilot heence because of these physical
condinons, and would get informatior about alternative
occupations'

This was our first meeting ‘The ejection had taken place
before there was any psychologist employed in the arrforce
The pilot told me he was sent home after he had been
through a medical examination after the ejection and that
the medical doctor had slapped his back and told him that he
had been lucky since he did not have a scratch on his body

After some tume he did not feel so lucky, he did not enjoy
flying and he felt he had lost contact wath lns mates after the
wcident He was also convinced they blamed hum for the
acuadent In additon he telt aggressive and had problems
with sleeping through the mights

It turned out that all his physical complamnts were m his
head. 1t was pureimagination He had the classical reactions
of a human bemg who has been through critical madence
stress without an emotional debnefing.

Thes meidence gave 1se to the post accident  stress
debniefing program that | have told you about

The actual pilot had to be made aware that all the strange
torments he was undergomng were due to enses reactions,
and that they were all normal reactions that would vanish
after some tume if he would accept bemg pinded through a
debriefing in order to control the effects of overloadmg the
system

Today this pdot1s a well adapted pitotin a civilian airline
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Psychiatric Disorders in Aerospace Medicine:
Signs, Symptoms and Disposition

David R.Jones, MD MPH.FACPrM. FAsMA FAPA
Consultantin Psychiatry and in Aerospace Medicme
One Clermont Court, Qakwell Farms
San Antono, Teaas 78218-1741
United States

INTRODUCTION

This presentaton will consider the major categories of
psychiatric diagnoses, and how a few that are more
commonly seen i aviators may affect flymg duties Major
psychotie disorders are always disqualifying, as are major
affective disorders, manie or depressive Lesser depressive
disorders may not be so, depending on the depth of
symptoms, the reaction of the flier, and his/her insight mto
the condition Neurotic disorders may or may not require
grounding, again depending on the degree of symptoms
Organic mental disorders are generally cause for permanent
grounding. unless the cause 18 reversible and not likely to
occur agan (e¢g. acute toxic reactions) Personahity
disorders are always troublesome, and are hkely to be
handled through admumistratve aather than medical
channels The general symptoms mvolved in these disorders
will be discussed n a later presentation

Psycinatric disorders are frequenty underdiagnosed, both
because operational personnel may not recognize these
athments for what they are and becaure » hic wndency of
some non-flymg psychsatnsts and psycte ' sgists to “shield”
the flier from grounding by not accurately diagnosing what
they see, by avoiding ats proper name This dangerous
practice may allow possibly dysfunctional fliers to fly, and
deny them adequate treatment, specifically, medications,

PSYCHOTIC DISORDERS

Peychotic disorders are those which present wih a gross
impairment of the ability ot the fher to porceve reahty,
creating a personal interpretation of the surrounding world
ceven n the face of evidence which would convince a non-
psychotic person.  Functional  psychoses wnclude such
disorders as schizophrenio, mamc-depressive psychosis
(now known also as bp lar mood disorder). major
depression, defusional (paranoid) disorder and others
Organic psychotic disorders are also known as dementa
and delinum, and are due to some known physscal cause
such as metabolic disorders, psychoactive substances,
infections, or degenerative disorders, Classic symptoms
nclude hallucinations (false perceptions), delustons (firmly
held false behefs about real atuations), silusions
(manterpretation  of real  sensory  sttmull),  loose
associauons (illogically connected ideas), depersenalization
(a loss of the perception of one's own reality), and others
Psychotic disorders disquality fliers from flymg, and should
be considered permanently disqualifying untess the cause iy
unequivocally identified as one which 15 temgorary, has
ceased. and 1s expected never to recur Such judgments may
be difficult at times, and one should err on the stde of
caution, regardless how sympathetic one s to the desire of
the fhier to fly

ANXIETY-BASED DISORDERS (NEUROSES)

The  current  Amertcan  Psychiatric  Association
nomenclature has renamed the nest traditional category of
mental illness. the neuroses, and has substituted a number of
diagnoses, some of winch are relauvely unfamihar (Ref 1)
These are now classed as anxtety disorders, somatoform
disorders, and dissoctatve disorders. Classically, neuroses
were considered to be based upon underlying unconscious
anxiety, which was expressed through symptoms which
allowed that anaety to be dealt with ndirectly and
symbolically The debate goes on, but the nse of
mologreally-based psyumatry, and the use of the scientific
method to test ettelogic hypotheses, allow for some
alternate eaplanattons  Genetic studies are particularly
anformative in this regard, and the fact that medications help
many of these disorders remnforces the 1dea that biochemical
or metabolic alterations play a partin their etiology.

These disorders mclude the various forms of chimcal
depression (except those with psychotic features such as
delustonyy - Anxiety  disorders  mcelude  phobnas,  pamic
attachs, cbsessons, compulsions, post-traumatic stress
duisorder. wd generalized anxiety disorder Somatoform
disorders inddude  hysterical or conversion  disorders.
hypochondriass, and some pam disorders Dissociative
disorders nuiude multiple personahity, fugue. amnesia, and
simutar conditie as

PERSONALITY DISORDERS

The next level of psychiatric diagnoses are the personality
disorders, which will be discussed 1 wore detal an a later
presentation Briefly, these diagnoses imply enduning and
deeply engramed behavioral patterns, inflexible and severe
cnough erther to impair soctal functiomng or to cause
symptomatic and subjective distress  In their lesser
manifestations these are referred to as personality traits,
these may exist for years and not cause much problem unless
exacerbated by external events or stressors

ADJUSTMENT DISORDERS

These disorders repretent maladaptive or
counterproductive  reactions  to  recognized  external
stressors, occurring withn thrce months after the onset of
the stressors By defingtion, they persist no longer than six
months, if they do, the diagnosss must be re-classified (as a
mmor depression, for example) These disorders affect
functioming i occupational, scholastic, soctal, or
relatonship setungs, and exceed the usual or expected
reactions to the specific stressors One assumes that the
reaction will subside once the stressor disappears, or that a
new and less symptomatic level of adaptatisn will be
attained in ime,
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[he stressors may be single or muttple, may be “a one time
bad deal or recurrent mav be mtermittent o conttnuous
They may be associated with the mantal or the parental
fanuly. with flymg. with social relauonships. with job
relanonships, with physical illnesses, or with rehgrous, legal.
financial or other such matters Lite events both forescen
and unforeseen, may precipitate them The seventy of the
stressor does not necessanly 1elate to the seventy of the
disorder sinee (a) some people are more vulnerable to one
stressot than another. and (b) the amount of stress already
present m people’s Ines mav also varvy

A number of such disorders have been desenbed. and there
v not tme or space to desenbe them all Therr names,
however, give clues to their description adjustment disorder
with anvous mood. with depressed mood, with disturbance
of conduct, with phvsical complamnts, with withdrawal, with
work miubition, and with muxed feawres  Each s
charactenzed by a reaction 1o an identifiable stressor within
three months, by imparment of some aspect of functton in
excess of the normal or expectable reaction, by bemg umque
(not just another mstance of a pattern. that would indicate a
personality disorder). and by persistence of less than «ia
months

SOME SPECIFIC PROBLEMS COMMON TO FLIERS
Psychiatrie problems are encountered i all branches ot the
medical sciences, even ame _ the practioners Sull, the
aeromedical physician must be particularly heen to detect
them n fliers at a lower level of symptomatic presentation
because of the ever-present dangers that existin flight As
with most somatic disorders, we want to detect psychiatric
disorders earlter because of safety impheations  The old
saying hasat that “Flying 1~ hours of boredom mterspersed
with a few moments of pure terror”™ Plainly put, although the
ther may be able to get along perfectly well, at say, 75%
efficiency durning the hours of botedom, there 1 no way to
predict at which terror-filled second he or she will suddenly
need 100% efficieney to hive — and 92% will not do

All acromedical practiioners have had some psychiatrie
traiing. and | am sure that none would have any particular
ditficulty recogmezng a flondly psychotic patient, or one
with a deeply pervasive depression The problems one 15
ithely to encounter mong fhiers will seldom be so dramatic,
however, and so let us consder 2 few of the more common
ways in which fliers may present wath psychiatrie difficulties

DEPRESSION

Depressed fliers are hkely not to recogmee their emotional
status clearly enough to define it as the cause of thewr
difficulty Since they tend by nature to pay less attention to
their internal emotional chimate and more to their physical
symptoms, they are more hikely to complam about the way
they feet physically Thus, depressed fhers may complaim of
symptoms relating to msomma, chronic headache, or
trouble with memory or concentration, The mote common
symptoms of depression are histed below 1n two groups, the
somatic and the emotional, to emphasize the difference

Somatie symptoms
— mcrease or decrease in appetite, perhaps with weight
change
—  constipation
—  change mn sleep pattern
~  difficulty falling asleep, msomnia
—  difficulty staying asleep, carly awakening
— sleep thatis not restful, early mormng fatigue

- toomuch sleeping hyper ymma
~ fatigue or loss of energy and ainve
~ los of usual concentration and memory, distraction
—  headaches ot other minor but annoving aches and
pains

Psychole cical symptoms

= loss of mterest mn usual activities, apathy

— lossof oy . anhedoma

vistble slowing. or jumpiness, psvehomotor agitation,

or retardation

= depressed mood most of the ume

tearfulness

fechngs of worthlessness or gunlt, undeserved, selt-

reproach

devire to~get anay’

—  death-related wdeas. which mav tepresent or mav he
suterdal

t

i

|

Seen i a clear hst hhe this, few flight surgeons would miss
the diagnosts Seen m a fiter who 18 a tniend, 1n whom these
signs and symptoms have slowly developed over several
weehs. the picture v not so clear Some actomedical
physicians idenufy so closely with “therr * fliers that they do
not wish to label what they are seemg Some fear that they
will lose tavor with the fier and hus or her friends it they
attach a psychiatrie label Some profess not to believe n
psychiatry, and actively avord the entire issue. Whatever the
reasons, we see at tmes what amounts to an unspoken
colluston between tight surgeon and flier Worse, some
mental health professionals allow themsehves o be drawn
nto this state of affairs, even in tormal consultation
Symptoms are mummuzed or explamed away Incorrect
Ylesser” diagnoses are given, at tmes with the stated
mtentien of “not hurting his (her) carcer™ Whle this 1s
unfortunate from the ethical point ob view. to say the least, it
may have other and more serous comequences If the
disorder 1 under-diagnosed, it mav also be under-treated
a myjor depression 15 tabelied an adpistment disorder, the
proper medications may be withheld. or under-used

[ do not propose to discuss treatment m any detwl, but all
flight surgeons have at least a passing acquaintance with
anti-depressave medications,  the  tricyches  such  as
amtnptyline (Llavil) or nortnptyline (Norpranune) the
nonamine oxtdase inhibrtors are somewhat less known, but
may be extremely effective Newer agents are now available,
bupropion (Wellbutniny. fluoaetine HCl (Prozac) and others
Such medications must be used property, with a clear eye to
target symptoms, adequate doses. side effects and so on In
my eaperience this 1s not done nearly as well in patients
labelled “adjustment reaction”, “situational reaction”, and
tne hhe

The plam factis that depressnve disorders are disquahfying
for flight duties They are also very treatable disorders, and
once the flier s free of symptoms and off medications for
one or two months, flight duties may be resumed with
proper documentation Omy in rare instances, and then only
with authorstative and knowledgable consultation, should a
avihan flier who has been stable on antidepressant
medication for years and who relapses when the medication
e diseentinued be coisdeicd fun retum w fiying duties
while taking hat anttdepressant medication Flight surgeons
who are sure of themselves will avoid the traps of
ovendentification with therr fliers, and of sympathetic but
misguided under-diagnosis and under-treatment
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ADJUSTMENT (SFRESS-RELATED) DISORDERS

In mv expenience thas s the category most hkely to apply to
aviators Although all successtul thiers must be able to deal
with the stresses of fight ability to do so does not necessarily
mean the ther can also deal with family stressors, or job
stressors or terpersonal stressors from other sources
Although 1 have pever hept statistics on the matter. my
umptession 1s that mantal or other close relational stressors
are the most common source of difticulty. tolfoned by
interpersonal job-related stressors and career stressors
Some fliers may be aware of the connection between stressor
and symptoms, and others may not

Martal stressors may include basic control 1ssues, often
disguised as repetitve arguiiients about the same matters
(someumes fairly trivial on the surface) without resolution
The flier may retreat mto “logic™ and “rational thinking”™,
and the spouse may feet demeaned and ignored

Job or career stressors may include falure to be promoted,
or 1o get a cherished assignment. Oceasionally the fher 1
trapped m an admimstrative web that will not allow an
otherwive logical career progression to oceur, or block
access to a desired awrcraft Sometmes such events mark the
first ttme the flier has ever faled to achieve a goal, and this
failure may ~omncde with feelings of getting older. being at a
dead end. or even the dreaded “nudhfe cnisis” All of these
cvents share a feeling of loss of control, a lack of power, and
some tliers find this intolerably anxiety-provohing

Some common symptoms are listed below Please note that
these may combine elements of depression, anxiety, and
behavioral “acting out”™ of distress Some may be
exaggerations of a speafic fhier's normal personahty, while
others may represent a constderable change from hus or her
norn.

— thinking about things other than flying whiie flyng,
distraction

loss of usual sense of humor

mood changes, irritability

mcreased use of alcohol

reckless behavior

!

4-3

— 1epetitive non-productise thinking about the problem
~— sleep disturbance, may be hnked to the repettne
thoughts
feehngs of baing tapped by the problem
— preoccupation with otherwise minor physscal complaints
— barely disguised or overt feat of flving. not related to a
mishap

T have written elsewhere about some mamfestations of fear
of flying (Refs 2, 3). and will not repeat my comments hete
Most of the other tactors noted will be famihar to fight
surgeons or other acromedical practitioners who work
closely wath therr fliers In fact, there 1y some evidence that
the more expertence a flight surgeon has, the more value he
o1 she places on psychiatrie knowledge | recom nend that
interested acromedical practitioners become more tambar
with the disorders covered in this presentation, ard
especially with ways 1 which stigss-related  somauc
symptoms may be diagnosed possvely, rather than by
chmnanon  If flight  surgeons  overlook  psychiatrie
constderations until all possible somatic causes have been
chmnated, the tme, effort, and sheer number of tests
mvolved serve to remforce the symptoms to the fher If
psychiatric causes are mcluded i the differential diagnosis
from the first, both the flight surgeon and the fher will find it
easter to deal with them later.
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Psychological Factors Influencing Performance and Aviation Safety: I

by

James J. Picano, PhD
Director of Paychodiagnosties
I etterman Army Medical Center
Prestcho of San Franeisco
Cabforma 94129
Unuted States

In this presentation ' discuss two mayor psychological
tactors which canadv.. .y atfect health, light performance
and deciston miahing - aviation personnel stress and
hazardous thought patterns

PRINCIPLES OF STRESS

In recent years, the topic of stiess has recerved considerable
attentton w the acromedical literature 1 do not mtend to
systematically review these studies. rather my intent 15 to
organize and summanze magor findings around a model ot
stress which has been adapted from several sources 1n the
behavioral scrences Thes model s pictured 1n Figure 1

Most simply, this stress model 15 a stmulus-organisi-
response modet That 1, there 15 some event in the
cnvironment. it 1s processed by the orgamsm and an
appropriate response 15 made  Ultumatddy, there are
consequences which result, and we will tocus on
performance related consequences of stress later i the
discussion This conceptuahization of stress 15 clearly
transactional and imvolves the individual iteracting with,
and operating upon the environment

THE STRESS RESPONSE

Letus birst turn our attention to stress as conceptualized as a
physiological response by the body. The stress response was
most thoroughly articulated by Dr Hans Selye and was
considered to be a non-specific physiologic response by the
body to an external threat to the organism’s mtegnity He
described a “general adaptation syndrome™ to desenibe the
physiological changes occurrng over ume m the bodys
attempt to adapt to thys threat According to Selye. this
response occurs in three stages' alarm, reststance and
evhaustion

The alarm stage represents an itial “call to arms” of the
body's defensive forces It 15 very brief, lasung usually o
matter of minutes to hours and 1s mediated by the endocrine
system Tt characterized by an inerease m adrenal-cortical
secretions  Physiologically, resistance to the stress s
decreased. and psychologically, the organivm 18 “aroused™
with accompanying tension, anxiety and fear.

It the stress persists, the organism then enters the resistance
stage In this more prolonged phase, resistance to stress 18
greatly mereased as the body continues 1ts endocrinological
effort to adapt to the threat However, 1t 1s abso i the
resistance stage that we begin to see physiological changes

mvanafacrord

manuesied rosubt

as uorosult of gtreg \!\_!—ml\"ngn of the thumud
mxage of the thymy

gland and gastro-intestinal uicerations,
It the threat s extremely prolonged or ntense, the body

begins to wear down and “exhaust™ its resources During the
exhausted stage the body's resistance drops below its normal

fevel and over time we begin to see the “diseases of
adaptatior” mamfested such as cardiovaserar disorders,
hypertenston, peptic ulcer disease and  psychological
disorders.

Although this deseniption of the body™s response to stress
has been revised slightly over the years with rescarch. 1t
continues to provide a good outhine of the physiological
response of the organism under stress

STRESS STIMULI

A critical component of the stress model s that something
must trigger this response Some stumulus must be present.
The stimuh are called “stressors™ A stressor 1s any event ot
stmulus which forces the individual to adjust or adapt in
some way Stressors can be physiologieal, environmental ot
psychosocial

Early in stress research, Holmes and Rahe attempied to
catalog major hife stressors and quantity Jevels of stress
Using expert ratings. these researchers developed the Social
Readjustment Rating Scale (SRRS) which listed 43 major
hife events weighted from a value of 11 (mior violations ot
the law) to 100 (death ot a spouse) To “quanufy™ levels of
Iife stress, one simply added up the value of the life events
eaperienced over a six month — one year pentod Later
research by Holmes and Masuda found that hfe change
totals over 200 were assoctated wath the development of
significant slinesses m over 50% of the general population
they studied within one year For values over 300, the
percentage mcreased to 79 Such findings provide the first
empinical evidence that excessive stress could lead to
physical and psychologteal illness In a sense, this research
was also to promulgate a false notion that stress was
undesirable and alway< resufted in iliness

Several pomnts need to be made here about stressors First
both posiive and negative ftfe changes are considered
sources of stress Any event which forces a change 18
stressful - Second, stressors include psychosocial or life
events, as well as aspects of the environment and the
organism’s phystological state In 1ts response to stress, the
body does not distingush life events stressors from
environmental sources of physiological sources In short, a
stressor 1s astressor It is virtually impossible to quantfy the
magnitude of environmental sources of stress, for example
notse, heat, cold, acceleration and so on Nor 1s 1t possible to
appraise individual physiological sources of stress, namely
fatigue, caffeine, nicotine, alcohol, etc But there iy httle
donbt that the effects of stressors are cumulative,

Recently, McCarron and Haakonson attempted to catalog
sources of stress (stressors) 1 the aviation environment
Although thewr categories were shghtly different than the
thice used here (1e., personal, environmental, and
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phrvatologic) they included all of these and added some
specttic 1o aviation m their deseniption They deseribed
{hing stress faczors (abration, noise, aceeleration, ete),
persenal sress factors (fatgue hunger dack ot tamihy
support et ). anven siress fuctors (level ot contrdence,
untamibar aiport mght thang, ¢to ) and emergency snesy
fuciors (engine falure: disonentation control malfunction,
) Anaiety and emergency stiess tactors are particular to
aviationn, and serve as important immediate situational
stressors whneh can mpige upon fight personnel in
addition to other stress tactors that might be operating
ahicady (e g, major lite events and physiological stress
states)

Most importantly, using life events rating scales such as the
SRRS already mentioned. McCarron and  Haakonson
demonstrated that routine deployments m their sample ot
Canadian Forces prlots were @ socated with levels of hie
change umits which conservatisely would predict health
changes i over S1°4 of the general population The pont
here s that the aviation enmvironment. by 1ts very nature 18
physiologreally and psychologicaliy hostide and stresstul m
wavs we cannot begin to measure With respect to hie
changes alone, we can eapect that pilots routinelv function at
levels associated with negative health changes

The goal of aviation medicme 15 to promote and preseise
heaithy functionig Thus, we are obhiged to find ways to
help msulate pitots and aircrew trom the adverse eftects of
stress I order to do thise we must understand the
orgamsmie factors which mediate the relationship between
the stimul of stress and the stiess response

ORGANISMIC FACTORS MEDIATING THE
STIMULUS-RESPONSE RELATIONSHIP

Obsiously, the relationship between stressors and illness 15
not a one-to-one relationship It 1s statisucally much more
modest but 1t1s consstent. and 1t 18 replicated repeatedly in
stressresearch Not everyone under a great deal of stress will
hecome sich as a result: Certam organismic characteristies
medrate this relatonship

An important, but rather inmutable. mediator n - this
reiationship 1 the genetic-constitutional make-up of the
ndividual  This tactor determines the individual s overall
physical health and baseline physiological resilience to
stress Rigorous physical (and  psychologreal) selection
standards help to ensure that only individuals who have the
best chance of retatmg their health under very adverse
circumstances are selected for careers in nubtary aviation

From a psychological perspective, the mdividual s response
to a stressor 15 mediated by both the apprasal of that
stressor as well as the mdividual's “vulnerability™ or
susceptibihty to the stressor Apprasal s the process by
which the person evaluates the significance of a particular
strasser Vulnerability 1s the extent to wineh the mdvidual 1s
threatened by the stressor Both processes are influenced by
several  factors including underlying personahty  and
psychological needs. and coping resources «nd styles

Generally speahing. personality can be desenbed as a
constellatton of endunng charactenstics or patterns of
perceving, relating to and construing the environment and
oneself Research into the pilot personality consistently
finds, pilot, 16 be active, donunant ana extroverted. 1o have
high needs for achievement and mastery, and to be less
mclned  toward  introspection  Such  personahty
charactersties are quite simlar to those that have been

dentitied by psychologists called *hatdiness™ a personahits
comtruct which has been associated with increased
resistance to stiess Thus, the personality trats of tvpcal
prlots suggest that prlots tvpicalh have  etfeetne
psychological resources for managing hite stiess

One of the primany wavs m which personality influences
restlience to stress 1s through the development of etfective
stress-copIng. strategies Stress-coping. sitdtegies are the
provesses mdinviduals use to manage internal and external
demands placed upon them by problem-situations These
processes are thought to reflect petsonality predisposttions
such that mdiiduals bring prefetied wavs or “svles” of
coping with stress to each coping situation

There have been several empaneal etforts to deseribe the
typical stress-coping styles of prlots, In one of the first Fine
and Hartman found that pilots predominantly coped with
distuptive emotion and hic crses by seckimg constructive
solutions Somewhat less common. but nevertheless uthized
processes were argaing. johmg and ignonng the situation
Only rarely did pilots ot their sample ¢United States An
Porce) report withdrawing, blaming or hghting as copmg
strategies under stress

Sloan and Cooper studied the stress copig strategies
reported by commeraal wrlime prlots and tound that thes
emphasized practical versus emotional forms of coping
including the use of reason and logic. and soctal support
networks The dommant stress-coping tactor idertitied n
Soan and Cooper was the stabihty of the marial
relationship and home lite However, this factor seemed to
prmanly involve structural descniptive teatures as opposed
to coping processes In fact, one of the problems with the
research presented by Sloan and Cooper 15 that coping
resoutees (supportive wife) are contounded with coping
processes (talking to understanding friends)

More recently, I studied stylistic copinig processes of Umitd
States  Army  piots usng a2 new  measurement of
disposittonal coping styles Compaied to areference sample
from the general populatton the pilots were more inchined
towards active, problem-solving coping strategies and
reported a greater tendency to seck information from others
m times of stress More sigmificantly they tended to rely less
upon emotional support-scehing. demal and withdrawing
from the stressor as coping tendencies, When compared to
other aircrew members and mulitary personnel, the pilots
stll reported a wignificantly greater tendency to seeh
information durmg times of stress and a signiticantly lesser
tendency to disengage from the stressor Thus, these coping
tendencies appear to reflect differences m psychologieal
predisposition independent from adaptation to the mibtary
or aviation environment

In general. the typreal stress-coping styles of pilots
emphasizes mastery of problem situattons through direct
action Such processes can be very effective ways of coping
with stressors, and can greatly reduce adverse effects of
haghly stressful lifestyles.

SUMMARY

The model of stress presented here 1s clearly transactional
The mdividual interacts with the environmental stress to
mediate the physiological response  Thus, the  stres
response 18 g function of the stressor and the individual’s
ability to medtate the stress. Let us now direct our attention
to the effects of stress on performance wnd the role of stress
in aviation safety




THL EFFECTS OF STRESS ON PERFORMANCE AND
AVIATION SAFETY

In order to appreciate the role that stress plays m aviation
safety, 1 hirst necessary o upderstand how stress attects
human  pertormance  Studies  rom cogmtine  and
physiologieal psyehology show that pertormance and stress
are telated mn the torm of an inverted U-shaped tunction.
such that performance v best at same  mtermediate
(optimal) Tevel of stress Moreover, this optimal level can
vary depending upon tash dithieudty and task novelty Thus
new fearmng tashs as well as mote compley tasks can be
distupted by much lower lesels ot stiess than ovetlewned or
simple tashs

Thave used the term performanee nthe general sense butlet
me llastrate this telattonslup by an avtation-relevant
example using the construct of attention  Inattention
trequently ated ay a cause of human-error arrcratt acerdents
Attention 18 atfected by level of arousal  Thinking back to
the stress model, the physiologrcal stress response can be
understood as impacting the individual < level ot arousal
such that too little stress s associated with “underarousat
whereas too much stress 18 assoctated with “overatousat”
Thus attention s best at some optimal tevet of arousal
Attention anomules can be evident on either wide of the
atousal - pertormance gradient Inattentiveness as a result
of underarousal on the mdividual’s part can be seen with two
examples m aviation boredom  resulting, from repetitive,
mundane tashs end complacencey m whoeh overcontidence
s one™s abihity feads to undermotivation

On the other side of the gradient. attention anomalies also
oceur as a result of overarousal fwo such anomalies
potentially related to aviation performance problems are
mternal distraction and fasanation Internal distraction
refers to mattentton duc to ron-tash related  mental
processes or emation, and s similat to the nattention that
we eapenence when we are “preoceupied” with something
Fascmation s an attenuon anomaly in which the individual
observes cues but does not respond to them: Fasanation
aceurs In hugh stress or erises situations

INADEQUATE STRESS-COPING AND PILOT-ERROR

ACCIDENTS

A seview of United States Army ncadents between FY
198289 indicated that approximately 75% (+ or — §%) ot
aviation rotary wing accidents (Class A—~C)imvolved pilot
error Abeut half of these were due to causes which were felt
to be self-generated”, and mcluded  stress  related
physiological and psychological changes such as faugue,
motivatton and atutude pre biems, and drug use

More direct evidence ot the role stress plays 1 aviaton
safety was provided by the Umted States Navy m an
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mvestigation of Class A aireratt acadents over a four year
pentod (781982} A 20-1tem questionnatie designed to
assess observable tacets of stress and personality was
completed on cachi crew member mvolved i a nushap by the
thght surgeon assigned to the acaident investigation board
Anumbet of theitems dittetentiated crewmembersinvolved
in pot-error aceadents trom those who were notinvolsed
prlot error acerdents Thave orgamized the resulis according
to the stiess model presenied earlier

In terms of stress stimulr, ot stressors, priots imvolved i
pilot-crror mishaps were sigmificantly more bikely to have
been experieneimg financial problems, to have made arecent
decwion to marry, and to have been contemplating a major
sarcet deesion Interestingly, both social and occupational
spheres of lite were inastate ot change

With respeet to personalits, plots who were pudged to be at
tault m thewr mishaps were seen as lacking in matury as
having had a poor sense of their own himitations, and as
being unable to quickly assess potentially  troublesome
situattons I concevable that the latter two descriptions
represent an artitact o the nethod, i that these evaluations
were tetrospectine and the cause of the acerdent may have
been hnown Nevertheless, the imphcation of immatunty’
IS mportant as gt may suggest a potential personality
vulnerabihity to poor stress-coping

More importantly, plots who were at tault m therr mishaps
evidenced observable behaviors which canbe understood as
representing maladaptive  consequences of  poor stress
copmg  These meluded  ditheutnes m interpersonal
relationships including marital as well as with superiors and
peers excessie use ot aleohol, unprofessional flying and a
significant “change m personahity’

The results of this study provide empinical evidence of the
telationships between poor stiess-coping and adverse pilot
performance  The study also provides some clues to the
observable carly mamfestations of poor stress-coping
plots (1e. factung-out™) and suggests the potenual tor
wdentifving prlots atincreased rish for human error mishaps
on the basis of predisposed susceptibility (personality
tactors) to stress or inadequate coping abilty

SUMMARY

Fhis section has presented a model for understandimg stress
and appraising 1ts efffects on human performance
aviation Understanding the eftects of stress on health and
performance 18 essential to designing and implementing
proactive preventive programs amed at promoung and
preserving the health and weltare ot our prlots and
enhancing aviation safety
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Unexplained Loss of Consciousness

by

Marce S, Katchea, M D
USAE School of Actospace Medicine
United States

The  ditferential - diagnosis  of unexplaned  loss  of
conscrousness can be divided into two categories, prisary
cardiovascular disorder or primanly a central nervous
system disorder The hev to this section 18 the term
uneyplained loss of consciousness, such as, massive cerebral
vascular accident, heart attack with ventricular failure,
hnown  cardhac  arrhythmias  (such  as,  ventnicular
tachycardia). msulin dependent diabetes or known seizure
disorders are obviously acromedically significant disease
and do not usually come into play in unexplamed loss of
consctousness The acromedical question 1s usually deciding
after a single witnessed  or  unwitnessed loss  of
consciousness, whether a cause can be identified andf so,
does 1t pose danger to safe and effective flying

By far the most common cause of loss of consciousness s
vasodepressor syncope, also catled vasovagal syncope The
classic presentation 1s tnggered by a real or precened threat
of threatening circumstances, such as, blood drawng,
emotional upset or pamn, followed by the symptoms of
lightheadedness. nausea. diaphoresis with gradual graymg
out or tunneling of viston The patient wsuaily slumps to the
ground and expenences a brief loss of consciousness lasting
seconds Brief tonie/clome or myoclome jerks may occur
with vasodepressor syncope This 15 usually assocrated with
syncope tn the upiight positton where the patient cannot fall
or1s held up in the siting position: A retrospective study by
Zigler et al, using biood donors under a controiled setting.
reported a rate of syncope of 0 31 percent during 262,935
donations and 0 04 percent of cases deseloping convulsive
syncope  Of the total number of syncopal events, the
number of convulsive syncopal eprsodes caiculated to be 10
percent A repeat <tudy performed prospectively with
traned observers increased the percentage of convulsive
syncope shghtly

The evaluaton of an cepsode of ur aplamed loss ot
Con ctousness begins with a detadled his oy, including the
events in the preceding several days, events occurnng within
minutes of the syncope and any prodromal symptoms they
may have expenienced In addition, the pos. 1on of the crew
member at the time of syncope and approximate time of
unconsclousness and time of coherency along with any
atypical findings, such as. head mury, tonic/clomce
movements, urnary mcontinence or tongue biang, the
patient’s vital signs, such as blood pressure, heart rate as
close to the event. s important informaton in distinguishing
syncope from seizures The suggested worksheet 1s seen in
Table 1 In a retrospective study of arcrew members
evaluated for unexplamed conscrousness from 1974 to
1988, performed at USAFSAM. 60 percent were diagnosed
as vasovagal syncope and an addiional 9.8 percent —
ventpuncture syncope A complete distnbution of cases 15
seen an Table 2 This Iistain Table 2 reflects the referral
pattern seen at USAFSAM Explamable causes of loss of
consciousiiess, such as, a serzure secondary 10 a mass lesion,

a witnessed serzure or cardiac dysrhyvthmia would not have
been referred. These cases would have been handled at the
local hospital The workup atter the detatled history hay
been obtamed from both the subject and any eye witnesses
should include routine metabolic evaluation, including
hematological, brochemical and clectrolyte blood work
Cardiovascular evatuations include routine sereening for
cardiac muscle damage, EKGs, 24 Hour Holter Monitors of
at least 48 hours duraton and an  echocardiogram
Neurological evaluation, n addition to the neurological
exammation, wclede  awake and  sleep  depnved
electroencephalograms and a neuro-imaging study, either a
CT  scan  or MRI 24 Hour  ambulatory
clectroencephalograms are being performed with increased
frequency for the evaluation of unexplamed loss ot
consctousness when a seizure 1s strongly considered In
some centers, the performance of ambulatory EEGs and
EKGs can be performed simultaneously, when there 1s
doubt  whether the unconsciousness 15 primanly
cardiovascular on CNS m ongin - Although not a usual
consideration  m the  acromedical  commumity, the
clectrophysiological studies of the heart are performed
when there i recurrent unexplamed loss of consciousness
assocrated wth cardiac tachyarrhythmras

The distinction between convulsive syncope and primary
CNS serzures 15 sometimes quite dufficult Although there
are no firm rules to apply, the extent occurrence of orultiple
serzures, the persistence ot postictal confusion and the
presence of any focality during the seizure activity are usetul
i disunguishing  the two enrues  The most useful
mformation, once again, 1 the history ot the event just prior
to the syncopal episade Reviewing Table 1 and looking
spectfically for atypical features, such as, urninary or bowel
incontinence. tongue biting or head trauma, may point to a
primary seizure disorder, althougn tius s not 108 perceat
diagnostic Historscal feawres, mcluding a rapid loss of
conscrousness with Iittle prodrome or an event occurring
during sleep or in the hortzontal position, atong with signs o1
autonomic discharge, such as. tachycardia and hypertension
n the postictal period, point toward a seizure event.

The differential - diagnosts  of  unexplained  foss  of
consclousness 15 eaplamed n both  neurologic and
cardiovascular teatbooks Bemign causes are those whech
stimulate the vagal response resulting in both a drop in heart
rate and blood pressure These can occus in crew members
who are debilitated after sleep deprivation or dehydration
or healthy members, such as, micturation syncope or under
extreme real or perceived threat, Transient ischemue attacks
are rarely causes of syncope Transtent 1schemia to the
vertebral basilar system can cause a loss of consctousness,
but 15 usually accompanied by other brainstem signs, such
as, nausea, vertigo, dhplopia or cerebellar signs The same s
truc of bastlar migramnes  Anterior circulation transtent
ischemia should show focal neurologcal deficits along with
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any decreased level of consclousness, as would a cerebral
vascular accident  Although sleep disorders, such as,
narcolepsy or whopathic hypersommience can sometimes
present as an unexplamed loss of consciousness, there 15
always more history such as, excessive daytime sleepiness,
cataplexy. slecp paralysis or other distinguishing features,
which wouid separate 1t from an unexplamed loss of
CONSCIOUSAESS

In summary, the evaluation of unexplammed loss of
consciousness requires detalled history from subject and eye
witnesses, vital signs and  physcal and neurological
examnation, along with both detaited cardiovascular and
ncurological workups The cost effectiveness of detalled
workups 15 questioned i the cavihan occupation an the
Acrospace commumty. the further cost of ths detarled
workup 1s Justified.

Table 1
Suggested Worksheet for Syncope in Aviators

History from watnesses

Position at time of syncope

Tune unconscious
Time until coherent

Atypcal findings.

Hornzontal
Vertical
Inchined

History from patient.

Cold symptoms

Family with cold/flu symptoms

Excessive alcohol intake

Dieting with weight loss

Injection
Micturating
High-G stress

Bowel movement

Lightheadedness
Tinmtus

Olfactory aura

Age

Head injury
Tomc-Clonic movements
Urninary incontinence
Tongue biting

Within one weck
Flu symptoms Sleep deprived
Depression

Insomma

Within minutes of event

Emotional Shock Vaccmation

Running Hyperventilating
Change to vertical postion
Exercise Blood Drawn

Prodrome
Hot flashes Fechngill
Heanng toss Visual aura
Tiredness Headache
Vital Statistics
Sex Pulses —— Regular/Irregular

Recent travel

Seemg stars

Party with alcohol

GI symptoms

Emotional event (death/divorce)

Over-the-counter medications

Sitting
Valsalva maneuver
Threatened

Coughmg

Sweating

Nausea and/or vopmting

Other
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Table 2

Final Diagnoses

Diagnosts

Number of Patients (%)

Altitude chamber
Excreise-induced
G-induced syncope
Infhight syncope
Micturition syncope
Presyncope

Syncope, ctiology unknown
Tussive syncope

Vasovagal syncope

Venipuncture syncope

1 (0.8)
(15)
5 (38)
1 (08)
9 (68)
1 (0.8)
20(150)
1 (08)
80/(602)
13 (98)

[38]
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Assessing Adaptability for Military Aeronautics

James J.Picano, PhD
Director of Psychodiagnostics
Letterman Army Medical Center
Presidio ot San Francisco
Califorma 94129
Umited States

The assessment of adaptability for military acronautics 1s an
important aspect of selection in aviation provided by the
fhight surgeon as part of the aeromedical evaluation,
Adapatbihity for military aeronautics 1s a complex 1ysue
which 1nvolves motvatton to fly, ability to fly, and
psychological/emotional swtability for a carcer in nulitary
aviation Each of these addresses a shightly different facet of
adapatability For example, motivation 1o fly focuses on the
underlying question of who 15 willing to fly, whercas ability
to fly deals with the question of who can fly Psychological
suitability for flying requi es the evaluation of who should
fly

Cognttive and psychomotor testing performed elsewhere in
the selection process typically ensures that only those
individuals with the requisite abilities to master flymg will be
selected In the Umited States Ariny and Aur Force, the
determmation of a candidate’s potenttal for successful
adaptation to military aeronautics 1s made by the flight
surgeon following a thorough physical exanination and a
briefinterview with the candidate During this interview, the
primary tash of the flight surgeon 15 to determine the nature
of the motivation dnving the idividual to pursue military
acronautics, and the psychological/emotional stability of the
individual for a career in military aviation,

Inthis presentation, [ would like to review psychometric and
mterview findings from studies of pilot personality m an
effort to identify common characterstics of typical or
suc essful mulitary aviators In addition, I would like to
drsc s important 1ssues 1n the assessment of psychological
adaptability which can be addressed i a brief interview of a
pilot candidate The 1ssue of motivation to fly will not be
addressed here, but those mterested n this topic should
refer to two excellent arucles on the subject by Dr David
Jones (Adams & Jones, 1986. Jones, 1986)

STUDIES OF PILOT PERSONALITY

First. 1 would like to review findings from psychometric
studies of pilot personality which bear on the assessment of
aeronautical adapatability. Presumably, the focus of early
research i this area was on developing a composite
personahity profile of an mdividual who was bikely to be
successful in mibitary acronautics Thus, T will present
findings from studies which have 1dentified personality
characteristics of typrcal or successful, well-adapted pilots
Note that there are numerous studies which have used
perconality measures m order to predict success in flght
tramnng  Those nterested in this hine of research should
consult a recent review of the literature by Dolgmn and Gibb
(1988).

Inanow classic study of pilot personality and adaptation n a
sample of expenenced USAF pilots, Fine and Hartman

(1968} found that “typical™ pilots tended to be dommant,
outgong and active individuals with ugh needs to achieve
Such individuals were 1denufied as huving strong needs to
master their environment and as having a strong destre for
novelty and change These individuals were also desenbed
as lacking m wtrospection and as controlled 1 the
expression of emotion, Sumlar personahty charactenstics
were also reported 1n a sample of United States Navy pilots
(Rewnhardt, 1970), who where nonunated as “outstanding”
i their flying squadrons (top 10%) More recently, Ashman
and Telfer (1983) found similar charactenistics mn their
samples of expenienced Royal Australian Air Force pilots
Collecuively, these studies suggest that a distinct
constellation of personality characterstics distinguish well
adapted. or “successful” wmlitary pilots Interestingly,
comparable findings have been reported i civilian general
aviatton pilots for both males annd females (Novello &
Youssef, 1974 a & b) providing addittonal evidence for a
core “pilot personality”

‘The identification of homogeneous personality traits aniong
successful plots mght, at first glance, provide a convenient
and useful way for flight surgeons to evaluate the
psychotogical sutabibity of an individual for military
acronautics Upon closer inspection, however, it 1s relatively
casy to scc the difficulties with thes approach First,
psychometric studies of pilot personahty have rehed on
“mean” compansons among the groups using scale averages
for the samples. Such an approach empirically emphasizes
homogeneity and obscures vamability, or heterogenety
within the sample Secondly, such studtes 1mply that the
nature and degree of the charactenstics ideatified constitute
the "night stuff” for nulitary aeronautics and anything less 1
not adaptive

However, 1t 15 well known m the aviation communsty that
there are at least several different “types” of individuals who
successfully adapt to military acronautics Recently, Retzlaff
and Gibertim (1987) empincally 1dentified three distinet
personality subtypes among USAF aviation tramees The
type which characterized the largest percentage (58%) of the
sample was descnibed as achievement-oriented, dommant
and affihauve, with a structured approach to problem-
solving. A second type, which characterized 21% of the
sample, was similar i many ways to the onc previously
described. They were also more aggressive, exhibiiontstic,
and seif-aggrandizing The third type, which also comprsed
219 of the sample was described as vauiious, compuisive,
and socially retring. Later rescarch by Retzaff and
Gibertint (1987) showed that none of the three personality
types was proportionately more likely than the others to
complete flight tramning.

Although these findings suggest that no one type of
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personality s Iikely to be more successtul in completing
fhight tramming. 1t 1s important to discorer whether or not such
personality types are equally viable in aviation over a longer
period of ume  Thus, | collected personality data on a
sample of expertenced mubitary prlots (United States Army)
using a new measure of personahity spectfically developed
for use in occupational settings (Picano, n press) All of the
pilots had at least completed therr mitial aviatton career
mlestones or gates, and 1 this respect were considered to
have made a successful mmual adaptation to mulitary
aeronauttes Using cluster anlaysis, three distinet personality
types emerged from the data These types closely resemble
those described by Retzlaff and Gibertim The most
prevalent type. comprising 48% of the sample, 16
characterized by traits frequently ascnibed to the “pilot
personality”™ These pilots appear to be the most affilative
and outgomng m the sample. and have a structured approach
to problem-solving which emphasizes planmng, logical
analysis, and attention  to  detail A second  tvpe
characterized 36% of the sample Individuals of this type
appear to be the most emotionally controlled. inhbited,
apprehensise and socially retining, Frrally, a thurd type.
which mcluded 16% of the sample, appear to be similar in
many ways to the first group. but are more highly
independent. competitnve, and decistve These mdividuals
appear to be the least concerned with making n good
impression, and are the least emotionally sensitive,

The results of this study, along with those of Retzlaff and
Grbertini, suggest that the “night stuff” 1s certamly not the
“only stuff” when 1t comes to personality types likely to be
successful in mibitary acronautics Likewse, the research to
date does not provide clear data on a personaltty type wiich
1t embodies the “wrong stuff™ Such findings warn against
relying on stereotypes of pilot personahity for determmng
smtability for military acronautics and further indicate that
personality mventories do not yet fulfill the promise of
providing an cconomcal means for accurately sclecting
certain personahty types for military acronautics Clearly
more research 1s warranted with more differentrated criteria
of successful acronautical adaptation,

With the above discussion i mind, I would now like to
review some of the hfe history findings associated with
successful aeronautical adaptation among pilots, and to
provide some gwdelines for evaluating adaptability within
*he context of a brief interview

LIFE HISTORY CRITERIA OF
ADAPTATION

In general, behavior over tme should provide a more
rehable  assessment of adaptabiity than a one-time
psychometric evaluaton Yet surpnisingly few studies have
mvestigated the life history charactersties of successful
multary pdots Renhardt (1970) found that an nordinate
amount are first born or only sons This 1s not surprising
given the fairly consistent empinical findings between birth
order and occupational achievement and success. It has also
been noted that the relationship between father and son in
cluldhood 15 typrcally described  as “close™  The
developmental and social histeries of well adapted pilots
mclude sigmficant achievements in academes and athletics,
and such individuals are typically seen as “team players™
Thus, 1t 1s reasonable to expect that candidates who have
been successful i challenging exploits, and who have been
active m team sports or other compettitve endeavors are
more hikely to be successful in aviation than those who have
not. Interestingly, Rewhardt noted that despite the active

SUCCESSFUL

and competitive hfestyle of the men he had studied, ther
medical histonies were sigmificant for few ryurtes and
illnesses Thus, one marker of sutabibty for miitary
aeronautics may be a history of excellent health and vitahity
As with personahty traits these charactersties perhaps
represent the ideal Certamly, there 1s wide vaniability

GUIDELINES FOR ASSESSING AERONAUTICAL
ADAPTABILITY

For the fhight surgeon untamihar with the techmques of
psychiatric nterviewing, some gudelmes for assessing
acronautical adaptability within the context of a brief
mterview might be helpful The assessment ot a candidate s
psychologteal surtabihity for military acronautices can usually
be assessed tarly thoroughty 1 a brief (usually 30 minutes)
mterview. This mterview <hould be somewhat loosely
structured to allow for the development of rapport and to
permut an assessment of the candidate’s porse and adequacy
i deahng with the flight surgeon and the stress created by
the situatton Thus, m addition to the candidate’™s remarhs.
the flight surgeon should attend to any nonverbal cues. as
well as the flight surgeon’s own feclings about the candidate
which may anse duning the course of the interview

“The fight surgeon should carefully review the candidate’s
academic and occupattonal patterns of achtevement, It 15
espectally important to assess the individual’s capactty to
persevere with challenges and accomplish goals which have
been set Especially ssgmificant 1s the proclisaty to set goals
which are inconsistent with the candidate’s reahstic ability to
accomplish them This 15 usually evident m transfers from
more competitive to less competitive colleges, college
majors, or career interests and jobs Helpful data toward this
end include number of years requred to obtamn a college
degree, and number (and type; of college majors | once
interviewed a candidate who was having difficulty in flight
school who had four different college mayors, starting n
clectrical engmeerning and ending with a degree n the social
scrences This same student enrolled for 21 credits in his first
semester of college! Needless to say, he ended up
withdrawing from several classes that semester. Related to
the issue of goals and accomplishments, T usually ash a
candidate to descnibe thewr most significant achievement to
me A hife history without sigmfreant accomphishment or one
with a spotty academic and occupational record might
portend of difficulty adapting to the ngors of ity
aviation.

In additton to achievement, the capacity to relate wall with
others 15 tmportant 10 military aviatton, especially with
multicrew arrcraft The flight surgeon should be alert to
interpersonal difficulies manifested as difficulty making
friends, excessive solitude, or on the contrary, excessive
egocentnicity and seH-aggrandizement  Such mdviduals
might be pnme candidates for performance problens
related to poor cockpit resource management, a topic
currently recewving a great deal of attention n the human
factors hterature

Another important area of life history to review 18 the
individual™s response to structure and authonty Flying is a
rulc-bound activity and the candidate’s past hustory with
respect o conforming his or her behavior to societal
capeciations and norms can provide an important means to
assess whether or sot the mdividual 1 hkely to fly in
accordance with the rules and regulations guiding safe fight.
A history of conduct problems in school, multiple traffic
convictions, or other evidence of excessive nsk-taking and
bravado should alert the fhght surgeon to potential
problems n this arca,
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Finallv, as a result ot my experience with candidates referred
tor evaluation because of stress or performance related
problems i fhight traming, T have leamned to askh very
specifically  about  past  hstory  of - psychiatue  or
psychological consuliations In this way, we have tdentified
several candidates with histories ot learning dicabilities or
other childhood difficulties whom we woula ave not
otherwise discovered

SUMMARY

It v said that one «i the most important sources of
intormauon regarding the potential adaptability ot a pilot
candidate 15 the flight surgeon’s own response  and
impresston regardiag the mdividual White thisis a vabid and
important source of ntormation, the flight surgeon must be
careful not to rely on stereotyped or 1diosyneratic ideas of
what constitutes acceptable adaptability As of vet, there s
1o conventent or accurate way of assessing adaptabihity for
mulitary acronautics c.ther psychometncally or by hfe
history eniterta. The information presented here serves as a
guideliae for the acromedical examner If there 1s any doubt
about the psychological swmtabihty of an individual tor
mufitary acronautics, @ consultation with a psychiatrist or
psychologist tamihiar wath aviation 1s recommended
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Domestic Problems and Aviator Family Support

Grete Myhre, Ph.D
Instrtute of Aviation Medicine
PO Boa M4
N-0313 Oslo 3
Norway

In Norway the flight surgeon has no obhgatton to take care
of the tamuly of an aviator Actually his only task s to see that
flying personnel are fit for flying This hmtation of the fhght
surgeon’s tash leaves the family members out of the system,
and they have to address the local general practitioner for
therr medical problems Usually ths arrargement functions
adequately, however, there are special situations when the
aviator family needs additional support

The spousc of an aviator taces < pecral responsibilities that
spouses of husbands n other protessions never get to tace.
She 15 well aware that her husbands  professtonal
pertormance i very much dependent upon his mood and
well bemng The pilot's wife theretore often teels that she s
wesponstbie for her husband being fit tor the day’
performance, and therefore she has to be very considerate

This responsibility 1+ probably more difficuit to handle
today than ten to twentv years ago This 1s partly due to
changes in society which among other things are that close to
75% of the ptlots” wives have therr own protession outsde
home and thus have become more distant to the problems ot
the flight squadron. In addition the technical progress of the
aircratt require more alertness of the pilots today than the
old arcraft did

In the end domestic problems also turn out to be a
psychologist’s or a fhight surgeon’s tash n an operational
setting, and there are several ways of handling this task

In my practice as an aviaton  psychologist 1 have
eapenenced that there 1 no difference 1 ways of
commumcating  domestic problems  related to  pilot
profession for wives living i an “aviation getto” close to the
base, and wives living in assimilated surroundings When it
comes to discussing the special problems the aviator's wife
often expetiences the commuiication between the spouses
as ponexisting This does not mean that these wives do not
communicate at all, 1t just means there are certain subjects
they do not talk casily about

Tt did not oceur 1o me that this was a problem untif the first
ume [ approached a wife whose pilot husband had just been
hilled i an aireratt acetdent [ realized then that very little
had been done for the wives after aviation acerdents, and
decided to do something to the then prevailing or mussing
routines

Dunng their career flying personnei have to attend a short
course 1 aviation medicine and psychology every third year
During this course the participants are taught general
medicine, how their body reacts to certain strans during

flinhe soacwntionm  nmed hsie oo onmoe saes or wordiinn th obenrn

fight operations and how 1o provent
Further they are taught aviation psycholngy and reactions to
stressful events The 1dea behind this choice of subjects 15
that the aviator will be better prepared to cope with
reactions to mishaps and other, cnitical incident stressful
situations

7 FCGUTT t0iS 5uUTHS

Bemg corcerned with flight satety one also reahizes that the
wives need some psychological education and consequently
should be included i a special teaching program

Consequently it was decided that the psychologist should
mecet the wives of one squadron at a ime The itroduction
t0 this group would be the concern about therr situation and
how to admimster soctal support after an acadent Then
they would get a short, mtensive course 1 psychology
emphasizing emotional reactions 1 crists situations and
atter an aceident One should also stress the importance of
belongmg to and wdentifying with a group which can be
approached 1n days of deptession and gnief In other words
giving the wives a brieting very much the same as therr
husbands

In the begmning of this program one usually taces a very
quiet group The wives find it difficult to talh about problems
they are used to handle themselves, and which they are not
used to mentionng to anybody. After a few munutes of
reflection one weyy direct a question straight to the wife of
the squadron leader hhe "Have you always telt on top of the
situation”” or “Have you ever wanted to talk to other wives
about wornes you have in connection with your husband's
work?"

It you can get the squadron leader's wife to answer such
questions honestly the rest of the session s simple

There 18 such a reltef to the waves to know that others arem 2
sumilar situation and have the same wornes and problems as
they have themselves It makes them feel relieved to sbare
problems they bave not dared to share with therr husbands,
partly because they have been afraid 10 upset them, and
partly because they have been afraid the problem was
irrelevant, and that they were the only ones with problems
like that! After years as aviators' wives they believe they
should be able to cope with every day problems themselves,
and not bother the husbands with trivialities since these
mught interfere with thar flight performance

Manv Norwegian airbases are i remote places and
therefore the wives feel often 1sotated trom their ordinary
social safety net which usually consists of famuly and close
friends This 15 an important aspect to consider when
working with these wives They need some sort of subsittute
for this missing social safety net This substitute may be a
group of spouses from the same squadron, which shoutd not
be confused with the ordinary officer’s wives committee

The waves' squadron group have a common basis 1n that
*heir husbands have the same workmg, surroundings. and

cFton tho fnnes o need ok foe s biaman oy thhads
often the same worrivs which uu,’v OTlig A0S WO WCl

spouses My experience with these groups, which usually
meet once a month, 1s that they function as a safety valve
The wives teel they have a place to take their problems, they
do not have to burden their husbands and thus give them
unnecessary problems to cope with.
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Do notjump to conclusions believing that pilot husband and
wife should not work through their own problems, The
suggested groups only work as a place where one mav test
worrtes or thoughts 1n order to see how reahistie they are,
and further act as a place to get 1deas on how certamn
problems may be solved Quite often the aviator s wite feels
that she should heep all her worries to hersedf m order to
shield her husband Such feclings may lead to an expeneuce
of unfairness that she has to cope with all the problems and
keep things to herself in order not to be the cause of an
aviation accident!

This s the way the squadron wives group warks in everyday
Iife But unfortunately there s alse another side of hfe ona
squadron the acaidents and mishaps

After accidents and mishaps we have evolved one program
for the aviators and one program for the spouses M the
accrdent 1s a fatal one the spouse is the first to be informed
ather by a friend from the squadron or the local smunster
She 15 offered help in order to manage the psychologteal
mpact of the acerdent She may aiso tahe part 1 the
debriefing of the acadent together with the rest of the wivey'
group if she wishes

This debriefing of the wives 1s imperative ‘The wives abo
eapencnce cntical medent stress reactions after an
accident, not only the aviators The wives' stress reactions
stem from the uncertamty from pot gettng all the
mformatton available, from siting at home alone. waiting for
the husband to come home and till her m on detals
concermng the acaident

Otten the husband does not want to talk about the accident
when he gets houne, he wants to relax and put the stressful
event belind lum Imagine what 1t must be like knowng a
htste, wanting to know more, and not bemng able to ack
because you have to show consideration for your husband
and bis mood

After an accident the wives are gathered i 2 room at the
officers” mess Firstly they are briefed about the accident or
mishap and what 1s known at the actual tme Then they wili
get a repetition on the psychological reactions to disasters
and what reactions to be expected during the next penod of
ttme It 1s important to repeat thus lecture m disaster
psychology whetner there has been a fatal acaident or not

The reactions may be the same, just differing i intensity By
awving the wives such debniefing one also obtawns a
supporting indtvidual for the aviator at home, 1nstead of two
persons in need of support

This gathening of the wives after an accident has been a
success They feel that they can cope better with realities,
both because they are together with other people
experiencing the same situation and because they have the
extra knowledge that enables them to face the problems ina
more relaxed way, because they know what to expect in the
times to come, and what are the natural emotions of these
situations

During such debrnicfings I have also received reports from
the wives which imply that the children may have after
reactions even if it 1s not their father who has been involved
mn the accident. The parents should be aware of tins
phenomenon and keep an eye on therr children during the
aftermath of an accident.

Children may often be observed to have bad dreams or sleep

problems duning this penod. I extcourage the parents to talk
to the children about the accident in simple language, but be

sure not to answer more than what the child asks Many
parents are overdomg the eaplanation instead of just
answering the actual questions Some parents also toree the
child 1o Iisten to explanations they have not even asked for
The only 1esult these parents may gan s that the chald
withdraws and will be ditficult to commumcate with
another crisis situation One should be caretul, because we
still know very hittle what such evpeniences may do to a
child’s mind later on,

In tins connection a word of warming, I have somatimes
experienced after fatal acerdents that children of other pilots
have been persecuted 1 school and been told that ther
tathers were Rillers and a danger to other people! Parents
shoutd be on guard tor meidents ke this A therapists you
should prepare parents that this nmght happen to thei child,
and that the child nught try to hide these meidents trom thetr
attention “Felt the parents to be on the lookout for signs like
mghtmares, distupted sleep patterns or soctal withdrawal
symptoms 1n peniods after ap acaident

GENERAL PSYCHOLOGY IN RELATION TO CRISIS
SITUATIONS

It 15 umportant to present ¢ number of hey concepts
considered fundamental to the understanding of disaster or
accrdent reactions to the wives group

Stress s reaction of the total orgamsm to a situation o {0 a
condion  and may be related to the person's
psychophysiological  makeup  The  strength  of  these
reactions may vary witinn the mdmvidual depending on the
context. the stimuly, the state of the wndividuals health. the
types of support in the commumty. the family network of
safety, and last, but not least on the individual's habitual
patterns of human mteraction

Croves develop at a pomt when the intenaty of the
mmpressions on an orgamism eaceeds the system's capacity to
adjust and adapt

An accident may m other words be expertenced as a
sttuation of overstimulation, when the senses are not able 1o
process the incoming stunul the same way ot at the same
rate as usual Stress and crises are associated with foss and
mourning, soctal and emotional supports and ceping and
adaption The levels of stress and the psychological
dimenstons are of mportance n attempting to understand
acadent vicams and to mtervene m offening  them
psychalogical support

The most common fechngs after an acadent are grieving,
loss and mourming, 'Vhe processes of grieving and mourning
mvolve cognitive elemeits and may thus be expressed by
physical and psychological symptoms The ndividual may
suffer physical discomfort or increased susceptibility to
iliness

[t1s important to explai to the group of wives that the socral
and emotional resources after an accident or mishap are
related to earher experience of stress and coping Stable,
social groups tend to promote strong bonds between the
members and help them agamnst post crias pathological
outcomes. In times of stiess, individuals may use both
formal and formal <upport systems to help them manage
thew problems As professional health practittoners our task
15 to underline the importance of an open climate and trust
among the wife group members to the victim or vicums, A
variety of support systems will aid the vicums a coping with
accrdent stress and in retaining personal adaption to the new
situation,




Coping 1 the behaviour that helps the mdividual manage
stress Itdepends on the victim's psvchologicdl tools These
mclude a persons ability to communicate, s her sense of
self-esteem and s her capacity for beanng discomfort
without disorgamzation  Commumication <kl facilitates
expression of the problem and the means to seek help to
resolve it

The first overt emotional reaction oceurs m the begimning of
the post-impact phase, this 1s why 1t 15 important to have a
sactal network at hand right away which may take action At
this tme the wite or close relatives have animperative need
to be with others and to relate their eaperiences When such
imumediate expression 1s defayed the resutt may be helpless
underactivity and depressed behaviour

The post-traumatic phase 16 usually assocated  with
fluctuating anxiety, fatigue. usomma, mghtmares and
deptessive reactions To many victims information about
normal reaction parterns hike those just mentioned. help
them adjust and cope with the new reality A confirmation
that the.r reaction pattern o according to the book 15 very
reassuring and makes the adaption to the new sttuation less
traumatic

In addiion to this general information about reactions to
traumatic events some victums mayv need coaching mto the
new reality  There v a danger of pasavity after a
psychological impact. 1t 15 exremely mumportant to te
attentnve to such tendencies and encourage the social
support network to help the wite back to a normal situation
with meaningful duties Itis also important to remember that
victims after acadents will need supportin the Jays to come,
atter the news has left the media,

CASE STORIES

Case 1

After a fighter acadent where the aircraft went into the
ground on ansland i the northern part of Norway it was my
responsthility to visit tne tamuly f the unmarried prlot and
fill her 1 on the acerdent At the ume I got to the house the
only thing we knew for sure was that the arcraft had
crashed There was no knowmng if the prlot had managed to
eject

This famuly hved far away from the base, approximately
1000 mules, but the mother had talked to her son on the
phone the mght before the acadent when he had asked her
t0 send his cross country skis and some sportsgear because
he was going on a holtday at the end of the week The boy
had been m igh spints. When the mother was on her way
trom the airport the next day after sending the goods to her
son, she got a phone call »n her mobile telephone in the car
telling her that her son’s mrcraft was myssing. She went
straight home and summoned her daughter, sister and
parents. Her husband was on a business trip to Switzerland
and was difficuit to get in touch with

That was the situation when [ arnived at the scene Evenifthe
pilot was still missing the grieving process had already
started They were of course chinging to the hope that the boy
had had time to eject and that he was soon to be picked up
from the sca.
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I had to be realistic since 1 hnew that the other piloys i the
flight had not observed an ¢jection, and prepare the famity
for the boy being dead It was not untl one hour after my
arnval the telephone from General Headquarters eonfirmed
the worst assumptions  Tius fanuly casily expressed theu
artef, they cried and talked incoherently After a while the
crying stopped and they started to talk about the boy and
wornied if he had felt any pain and how he bad expenienced
the last miutes before the impact These worries @ ¢ quite
common i pilot relatives, Fortunately 1 knew that the
arrcraft had gone straght to the ground after an inte: ~eption
where the pilot probably had been subjected to . gh G-
torces and most hkely had lost conscrousness,

s important to look for positive elemen v ina situation hhe
this That ts one way to pull people under extreme emotional
strain back to reality. In this case it was easy to pomnt out how
this boy had been able to reahize lns dreams, how happy he
had been when he taiked 10 his mother, It alvo turned out
that he had been a coach for a basketball team. and was
highly appreaated as such That way 1 got the family to talk
about the dececased instead of sitting quietly and not being
able to phrase thewr thoughts.

Of course they cried a lot duning ths session and also when
they got the final message that he was dead But duning this
pertod I was also able to tell them what emotional reactions
to expect 1 the future, and advise them how to cope When|
left I told them to call me whenever they had a problem orif
there was somethung [ could do to help

I talked to the mother on the phone several imes Most ot
these calls were related to emotions and thoughts she had
had — 1f they were strange or if they were normel1?

Fourteen days after the accident the mother phoned me and
told me proudly she had been able to comfort newghbours
who had just lost their daughter! She felt that this was a kind
of work that helped her in her gnef

After this experience she has started a support group
consisting of other mothers or wives who have lost their sons
or husbands i aircraft acaidents in the arrforee!

Case 2

The scene was a mid-air collision where one pilot survived
and the other pilot followed the aircraft into the ocean and
was killed.

After the wife was informed about the acaident she wanted
to be present when the wives' squadron group met! The
other wives were very quiet when the meeting started. They
had a hard time putting words to their thoughts until the
widow started talking She told the group that evenif she had
only been married one year, she was so grateful to have
experienced a relationship like the one she and her husband
had had She revealed she had an unhappy childhood and
that her husband had tasght her to believe i people and
relationships again, and she felt sure that ihis strength he had
given her would help her through her grief. She 1s an open,
positive person. Her way of getting througi her grief was to
support the squadron wives’ club, She told me that the group
made her feel hike she sull belonged to the airforce
community, and that she was not being left out in the cold.
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Fear of Flying

2l

JR. Galle-Tessonneau
Centre Medical de Pavchologie Chinique
de lArmee de tAur
26, Boulevard Victor
00400 Armées
France

When a flyer talks about his apprehension to fly (about his
tear of flying), it becomes a worrying problem for hus fellow
pitots and leaders

In fact, this problem concerns the foundation of the aircrew
professionally

It certamiy the most important problem of acronautic
psychology.

HISTORY
The term tear of flving has been apphied to many sets of
symptoms afflicting aircrew.

Anniety associated with flight has been reported throughout
hastory since man first flew A very good historical review of
the fear of flying among aircrew was realized by Thimothy
Strongin 1 1985 T refer my speech to lus work, In 1912 1
the preface of the first acronautic medicine book Charles
Richet wrote “The man danger 1 the psychology itself of
the pilot™ Anderson who was a Royal Air Force flight
surgeon during World War 1 desenbed the presentation.
symptoms and prognosis of pilots with fear and anxiety
about flying He named the vartety of symptoms culminatig
n the reluctance to fly "Aeroneurosis”

His work was continued by Goth who studies the euology ot
AeTONEUrosIS

Following authors such as Piimore and Bauer noted factors
of predisposition in the nervous conditton of pilots At this
ume psychiatry was not yet a nature field and psychology
was more mvolved with child development. theories of
learmng and tests of mteliectual skills Between the two
world wars the Iterature was unconcerned with
psychological problems of fliers There were no longer vast
numbers of men in traming to fly and there was no war to
stimulate anxieties and profess.onal mterest.

As with so many other areas of science. World War Il was an
opportumty for many studies and progress  for
understanding the fear of flight. We must mention Davis.
Grinker and Spiegel and espectally Douglas Bend During
the Korean conflict, fear of flymg was studied by Schuize.
Lafton, Gatto and Tempereau

Douglas Bond's work, “The Love and Fear of Flying”, was
the most important contribution for the understanding of
the fear ot flight based on the psychoanalytc theones

These psychodynamic studies were continued by Eggersten
who offered an eanstential formulation of the motivation to
tly and suggested a pervasive (but usually controlled)
suictdal dynamic i fliers and especially Morgenstern who
described the counter phobic motivation to fly

Among recent contemporary authors we must cite Goorney
and O'Connors in Great Britain: Perry, Rembardt, Macguire

and Jones i the United States: Missenard and Gelly
France

DEFINITIONS AND PSYCHODYNAMIC DATE

Some confusion b .~ resulted from the use of the term tear of
flying to descrrbe problems ansng from anxiety disorders,
phobic reactic: s, traumatic stress, exhaustion, psychosis
and motivar mal changes So first 1t 18 necessary to give
some definite: as to bring more understanding

The term tear generally refers to a set of acute cmotional
manifestations eaperienced by people tacing a dangerous
situatton This danger s a real and specific danger existing n
outside reality The emotion expenenced 1s assoctated with
such various somatic motor-sensornal and neuro-vegetative
manifestattons #s paleness, sweat, tachicardy, polypnea.
cte  Fear can have some adaptive function when 1t remains
limited  ad controlled because it's torewarmng the organism
ofada  erand rasing its state of alertness.

Wney namfestations are unusually intense and repeated
an | ovenad the adapuive mechamsms (then we speak of
“sti ") they can cause lasting functional disorders, even
som ¢ lesions like ufcers, colopathias, hypertension

Habut, trmming and a strong desire to face the dangerous
situation hielp to develop adaptation capactties and to make
the manifestations of fear disappear

Anguish or anxiety correspond to a state borderhining on the
manifestations of fear but beyond o situation of concrete
present and external danger It 15 then a fecling of danger
from within and, i the absence ot a dangerous situation, the
suvject does not know exactly of what and why he 1 afrawd
There 15 no danger in the outside reality but perhaps there s
a danger, n the nside reality Eut generally the subject fails
to recogmze this nside reality, It 1s unconscious

In phobwa. anxiety appears it a concrete and cxternal
situation generally always the same, but that aituation does
not have an objectively dangerous nature. Most people are
not afratd of it (crowd, empty space, hugh place. ete ). What
happens for phobic people? We understand  phobic
reactions as the result of a stress condittonng, a sort of bad
tramning We also understand it as the effect of the symbolic
meamng which this specific situation represents for this
person.

At that point the question 15 15 flymg an objectively
dangerous situation”

For someone who has never flown, 1t 1s concevable that
flying can be a dangerous situation Air crashes are realities
But when one asks a flier *“What do you think alut the
dangers of flying?". the most hkely answers are *It's not more
dangerous than any other sttuations™, It means that combat
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flying s certanly a dangerous situation for many people but
not for a pilot.

So another question s "Why fliers e not atrad to fly””

When they fly. they do not only teel sate, but they also enjoy
1t We have known tor a long tme, that flying s not only a
dangerous behaviour, but alvo asymbolic situation of power
In myths and legends, the sky 18 the place where heroes and
gods dnve  In mmagmary the flver challenges the human
conditon and terrestnal lnmitation: Hhgher! taster! further!

But nu  crous gt feclings are mherent in such fantases

Remember that fiving 15 dangerous an reahty and also n
imagimary So what motivates people to do somethng as
dangerous as flymg? Generally many people avord the
dangerous situations and the rishs But some choose to
challenge the risks and not to avoid them, Tins behaviour s a
tvpically counter phobic attitude

In phobna, one escapes from anxiety by avoiding the phobie
object. the phobie sttuation or by using a contra phobic
object (an object or an accompanying person whose
presence makes one feel safe)

On the other hand, in a counter phobic attitude. the situation
that might generate anxiety 1s actively researched i a kind ot
forward runnmg The danger 15 faced on the outside and the
anxtety 15 overcome on the mside.

This counter phobue attitude motvates people to many
other professions This psychodynumic organization allows
an overcoming of the mstde anxsety and a facing of the nishs
with mntellectual and physical means, getting pleasure n
feeding the desire In that hind of situation people are not
afraid of the idea of death They enjoy an intensive feeling of
life instead of the brittleness of the existence

But sometimes this orgamzation of personality may be
shaken or broken down and then, fear and anxiety may
reappear The adaptive mechamsms are unavaihing and the
1dea of possible death becomes conscrous Fear of flying 1s
transformed into fear to be kitled in an air crash, feelings that
can be sometimes as heavy as the idea of suicide

CLINICAL ASPECTS

Overview

A difference should be made between mamfestations of
reactionary fear which occur mn unusual or difficult
situations mvolving unusual flying and mussion conditions
or a weakness state (operational fatigue, physiological
weahness) These mamifestations are temporary and casily
disappear with rest.

—  Many mental disorders such as depression, neurosis or
psychosis whose symptoms and manmifestations may be
disturbing for a flyer and bring a non specific anxiety in
flight.

— Lasting anxious mamfestations which occur under
normal and wswual flyng conditions, which are
recurrent and form actual fear of flying.

—  The chmical expression of the fear of flying may be

e mamfest at firet, 1t 1y then folt and desenibed as
such by the flyer Thesc are the most uncommon
cases

o mamfest, but its expression 1s only gradual, the
subject trying to hide it and mimmize his
problems He (she) will express his (her)

disorders only atter if recurs over & certam pertod
of time and after really hghung agamst the
uncomfortable teetings he (she) s expenencng

e mostoften, the tear of flying wali be latent Has not
caapressed as such, but through symptomatie
mantfestations, taking on the form of somatic
disorders, or e protessional behaviowr and
personal relations

The moae of onset s variable

e ather sudden, for example i the torm of
discomtort whute fhying often occurr ng suddenly
n a prlot without previous disorder,

¢ gradually and madiously by disorders that are
small and msidious at first and which graduaity
become more mtense and permanent after lasting
a fairly long time

Trggering or promoting factors of these disorders are often
discovered by examimation These are events assoctated with
the professional or personal fe and affective Ife  lhe
significance and role of an event 15 not so much due o
objective realty as to iy subjective  value  whose
pschopathological meamng may be assessed only after
several psychological discusstons

The cicumstances surrounding its onset may be diverse but
the divorders may sometimes occur durmng certam missions
or duning certain special flight configurations hagh or low
alttude. formation {lying, without visibility. ete.. Limited
ttially to specific circumstances, the disorders gradually
spread to any type of air activity, even transport or
displacement means (car, (ramn) or oher situations (social
phobias)

CLINICAL FORMS
(1) Forms with predonunantly somatic expressions
¢ The most typical and spectacular picture 18
discomfort in flight with ity sufficiently mtense
acute functional manifestations to disturb or
suspend a misston It1s most often associated with
neurosensonial disorders, a change 1n alertness, if

not  obnubllaton  or temporary  loss  of
CONSCIOUSNESS, pamful, respiratory,

cardiovascular or digestive manifestations, with a
later very ntense feeling of angwish They are
primartly observed i fighter aviation where
physiological stresses prevail, but they are also
found m other types of piloting.

The psychological approach of the discomfort in
fhight 15 always necessary regardless of the
etiopathogentc factors involved. In fact, either the
discomfort s an expression of a  phobic
manifestation of flying or 1t may be the starting
point of subsequent anxious mamfestations, n
which the subject 15 afraid of sceing the
discomfort recur in future fghts,

¢ Without reaching the ntensity of discomfort in
flight. other somatic type diorders may be
observed in flight These are primarily sensonal
mantfestations (visual, heaning or dizziness) or
function disorders such as ncapacitation with
painful sensations (cramping, muscular pamn,
pseudoparalysss, etc..). The temporary nature of
these disorders, their recurrence, the absence of
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orranie  disorders pomt to hvstenieal  type
adjustment reactions

They are often ditficult and delicate to diagnose
and require repeated  eaanunations and  the
collaboration of various experts Pilots who are
victims of these disorders reject, at least at the
beginning, any emotional o1 psychologreal
participation and are convinced that they are
suffering from a somate disorder. rebelling
aganst the pegativity of the exanunations and
against the psychiatrie consultation.

Arr sichness 18 an attribute of student palots and s
highly uncommon among confirmed prlots

Forms with anxious expression

e They mclude a psychie syndrome i the form of
an unpleasant and painful state of tension with a
feeling  of msccunty,  anticipation  and
presentiment of future danger (fear of loving one’s
self  control,  losing  consciousness,  dying,
becoming crazy). an attitude of hypervigilance. of
exaggerated attention to perceptions from the
environmient or from oneself, with ditficulties in
concentrating or reacting

Somatie effects of anguish may assoctate with

— dvspnea, palpitations, pain - or  thoracie
annoyance.

== persprration, trembiing, muscular shahing,
—  nausea, abdonunal pains,
—  semsatton of heat or cold,

—  giddiness, dizziness,

mstability

psychomotor

These ansious effects may remamn hmited to certain
sttuations or may gradually spread and tahe on an
increasigly obsessive form which haunt the pilot in
other situations fear of causing an acadent or causing
the death of others, for example

Neurotic disorders after an air accrdent
A distinction should be made between.

o immediate emotional reactions atter the acetdent,
anxious  mantfestavons  at thinking m
retrospective about shirting with death, but most
often a state of excitement and euphona at the
1dea ot having escaped a fatal outcome,

¢ delayed reactions which combine anxiety with
feelings of aggressiveness and guilt, particularly
when the accadent, the victim 18 responsible for,
had victims

The accident may affect the pilots feeling of
professional tntegrity and invulnerabihty. It may cause
doubt and a fechng of uncertanty about his aptitudes
and capactties. Some subjects often clearly express the
mmpresaon of “having betrayed” themselves, by the
arcraft or by the arr institutton and lose all or part of
therr feeling of professional confidence

Finally, in a few cases, after a pertod of latency, an
actual traumatic ncurosis may develop with uts typical
repetitton syndrome of the traumauc cvent which
nvades the psychic hife in the daytime or at mght

\#)  Behavioural dworders
Some priots do not express then disorders i a somatic
o1 psychie mode, butdraw attention by changes m therr
behaviour

Duorders in protessional behaviour hesitance to fly,
refusal to undertahe certain misstons, under vartous
preteats, excessive ispections before and during the
flight, missions cut short, flight anerdents, frequent
mechameal  fadures  whose  ongin - cannot be
demonstrated on the ground, attitude of withdrawal
toward other members of the airhine group

Gieneral behavioural disorders the most common and
bermgn of these 1s fatigue. This1s alasting tatigue, which
may disappear with rest. but reappears as soon as the
piiot resumes flying  Fatigue 18 assoclated  with
msomnta. unpleasant dreams, mightmares, irntability.
excessive and unusual tobacco, alcohol or diug
consumption

(5} Progression

In tins comteat. ncugents, even an air acadent,
professional errors, sometimes disciphinary faults, may
oceur Namely 1t 18 advantageous and of utmost
sigmiftcance for an early detectton by the physcian,
associating with the arrhine tramning authorities In fact,
the pilot gradually loses confidence m himselt and in
others, and feels worthless and may go nto a
depressive state with sucidal thoughts

ETIOPATHOGENIC FACTORS

Predisposing factors:

Inadequate adjustments should be briefly menuoned. There
are cases of subjects who never fully adapted to acronautics,
had undergone & long and painful traiing and whose
professtonal history was always tainted with problems The
disorders here are in continuty with previous disorders and
arc due to madequate trammg and msutficient adaptation

in the case of pilots who had bewn professionally well
adjusted untl then and without ¢ history of disorders, we
may ehict the predispostng role of mouvation supported by
a neurotie pattern of the personahty that had been well
compensated until then On the occasion of a promoting or
triggenng factor, a breakdown may occur i the pattern of
the personality and of the professional motivation leading to
a neurotic conflict involving professional activity Flyng 15
the object of ambivalent feehings that are both posttive and
negative The fear of flying then stems direetly from this
neurotic conflict These psychopathotogical mechamsms are
quite distnet in contraphobic patierns which cause the
subjects to actively seek the aituations they unconsciously
dread rather than trying to avoid them.

Motivation conflicts may be found in other personality
patterns We may also make the assumption that there are
always confhicts i acronautic motivation at the begmning
Accordingly. 1t 1s the magmitude of the psychic conflict orats
reactivation on the occaston of rishs in the affective and
professional hife that 1s @ determinant in the onset of fear of
flying

Promoting factors:

These factors that may be called “overfoads™ are capable of
caustng excessive stresses on the ability of the subject to
adjust and break down s defensive mechanisms: intenstve
operational activities Jeading to overwork and fatigue, poor
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collecttve environment, ditficulties 1n relating and
communicating within the arr group. and ot course all
personal, affective and somatic problems

Triggering factors:

Dunng the psychological examination of subjects suffenng
from the fear of flying, it1s common to expose special events
that the subject s highly sensttive 1o, from the affecuve
standpont, and what seems to be the actual facters that
tngger the disorders

These are

® cvents of a personal nature. r.arriage, promoton,
tahing on new responsibilities, change i arrctaft or i
type of mission, air incident or acerdent,

It s the symbohic and subjective meaning of the event thatis
important and the alterations it causes in the psychic pattern
of the flyer Thus & somatic disorder atfecting the physical
ntegnty and the usual perception of good health alters the
feeling of invulnerability, Marniag.. patermty. can switch the
affective imvestments from ones protessional hife to one’s
family hfe Oune day. an acadent may reactivate a latent
anguish of death

The pathogemie value of the event s often difticult to
establish and assess  However, most often, cverything
happens as if, because of this event, the balance of psychie
forces upon which a professional adjustment is based, 18
altered

PROGNOSIS

Very summarily, i contrast to practice and to the prognosis,
we may desenibe two forms ot fear of flymg among
confirmed aviators

Phobic reactions which are temporary and limited
manifestations, which are followed by an event that 18
eapertenced as a trauma at the moment but that does not
seriowsly affect the personality and professional adjustment
pattern of the subjects, and plays & simple 1ole of temporary
deconditiomng

Fear of flying that form of an organized pattern, often over a
period of several months, considerably alters the patterns of
conflict m acronautic motnation, the prognosis of which
becomes much less tavourable

TREATMENT ASPECTS

Preventive treatment:

Recruting, setection As with all disorders m acronautic
adaptanon, the prevention of Jdisorders begins with the
mal recruting and selecuon conditions of candidate
pilots, Subjects extubiting psychopathological disorders n
their medical history and those with fragile personahties
should be excluded However, the methods of selection hase
their limuts

These limuts are assoctated with the age of the subjects
whose motivations and personality are not yet welt defined
and also 1o the stane and hmted natuie of the imtial
selection process because of the number of subjects to be
exannped It s therefore necessary that the selection process
continues durmng the traiming and air instruction 1 flymg
SChools

Prevention and meatal health within the navigating units:
Good coheston of the air group, lugh morale, nterpersonal
quahty relations play an obvious and essential role n

collective mental health The preparation of missions, a
sustamed flymg 1ate, while providing tor adequate and
necessary rest, relazation and lesure activities organized
jomtly (“released”), proper knowledge of the personal traits
of each, of his capabalities and his s are well known
principles of the command that assumes responsiblity

The flight surgeon can play an essential role s this regard.
Although ntegrated within the group. personally knowing
each one, he may encourage members to confide personal
stoties, give advice and play an formal role as a
muddleman. detiched from the normal formalites of
hierarchncal relationships

Curative treatment:

When addiessing a pilot having problems, the flight surgeon
should often understand imphieit meanmngs ot the
manifested disorders He may allow the problems to be
espressed verbally, provide moral, and often drug support.
prescribe rest as needed Minor disorders, detected carly,
will often tind therr soluttons wathin the umt itselt

When addressing  characterized  disorders,  speaalized
examinations will mahe it possible to form a caretul analysis
that will «..ne the mode of onset the circumstances
surtounding tts manitestation, the duration and the forms of
progression. the characterisuies of the previous adaptation
and of the personahity of the subjects and the Gualiiy of thewr
motivations

On the treatment level, we will recommend:
o restand wolation from stressing situations,
* ananvolyte drug treatment,

o discussions tor psychotherapeutic purposes which will
allow the eapression and verbalizanon of pos:nbal
conflicts,

e gelavation and speafic deconditiomng  technigues
which may often be effecuve

Keepimg the subject within his flymg unit will be discussed 1t
this 1s desnable in the case of munor disorders that can be
quickly solved. a tramsfer will often be preferred to avoid
rejection trom others and potential foss of self-esteem Aur
groups can easily be intolerant to therr members who do not
carry on the same activities and responsibilities and who
give the impiession of not sharing the same common ideal of
flymg Muddle-of-the road solutions may be found with the
help of the flight surgeon and with the authonties

Medico-acronautical decistions will make 1t possible to
1estrict the missions and to imat the medical aptitude for o
reconversion ito another acropautical activity

If 1n some cases the onset of fear of flying quickly leads to
inaputude, sometimes, a tong psychotherapy 1s required tor
asubject 1o be able to accept his ambivalence of flying and to
aceept the changes occuring i us motvations to exercise
1ts professional activity

T.AT. AEROQ

A projectve test denved from the Murray themate
apperception test based on acronautc topies is able to give
some interesting tadications about pilots” troubles ot
focus  the  medico-psycnological

P I '
audpanun dig

exarunation
Thix st was realized by Doctor Hadnnin 1970 (he was my

predecessor — my master but he was also aftected with a
good gift tor drawing)
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This test was named AEROTA T

Thie test 1 not used m selection, but only for the
understanding  of cases  of pilots  presenting  some
psychological difficulties in fhight or a loss of professional
motivation

Just Iihe 1 the classical techmque of Murrays TA T, the
pilot 1s given mstructions to create a story of s own trom
cach plate he 1s shown

When the last plate, the blank plate 15 shown to am, he 1
ashed not only to create a story of his own but alo to
describe the picture that would be ity support

In the theory of the TA T, there 15 a relation between the
story that s tokd and the everyday-life attitude of the patient

For cach plate, we rote ordinary stories which are produced
by most pilots and more onginal topies related to personal
experience

In Plate L ayoung boy s construcuing & model aircraft, some
tools being displayed on the table Usual stories are about
ability to build, acronautic motivation, the posstbihity for the
model asreraft to fly and what the young boy will become

This plate 1s the introductory plate and we frequently notice
aggressive reactions expressed as detail cnticism

Plate H: Here's a young boy with his mother watching some
real pranes

What are the boy's feelings” His motivation to become a
pilot” And his mother. how does she feel about 1t? She s
certainly proud of her son, but also a httle anxious, But what
about the father” And where 1s he? Perhaps i the plane

Andis this adeparture or areturn? And the boy. s he glad to
see his father come back or go away? It's very nice to be
alone with one's mother Sometimes there 15 not even a
father

Plate IlI: The great farewell scene!

“Don't you ever forget me'™ or perhaps a great comebach
scene This picture tliustrates the conflict between the love of
flying and the love of a woman This conflict ts sometimes
very hard, 1t may erther be expressed with guilt or remain,
completely avoided (for exampie a story about a man and a
woman who go away together)

Plate IV: Here some men are working on an atreraft

Many stories describe cheching, preparations for a mission
Other stonies deal with crash, rescue and wounded.

Plate V: About this plate, stories concern authonty. mbtary
orders and also mustakes, scolding and guilt. And sometimes
congratulations

Some pilots talk about a medical mnvestigation, strange. 1sn't
1t” But disclosed of the pilot's feehng about physicians

Plate VI: This plate suggests stories about crash or fight It's
important to note where 1s the hero. Has he ciashed? s he
safe? Is he winner? Or loser?

Plate VIT- Angunsh — anxiety — fright — panie at the instant
which just precedes a crash — what happened? What s the
1ssue” Some pilots don't identify with the hero and are very
critical about his behaviour., “He st a good pilot™, or he
atraid of another drama other than an acronautic situation
or he s simply angry - Thesz attitudes are typreal of demal
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Plate VIII: The usual story suggests that two officers are
announcing a plot's crash to his wite Questions are What
happened? Is the pilot safe or was he wounded or hlled”

But many patients, choose sadless stories as the pilot's
comeback, a friends’ meeting and also a story with an erotic
sigmification.

Plate IX: Tius plate suggests solitude and sadness — some
percerve a figure lying m a bed, which suggests disease,
suffering and death

But some pilots avoid such bad deas and talk about a non
acronautic scenario for example a father who says good
might to his chuld, or an mntimate scene or a man, thinking

Plate X: The blank plate offers all iberty for chorce. It's a
possibility of discharge 1n freedom The stores are various,
but generally on optimsstic feehng which contrasted with the
precedent stories

We apalyse protocols in two aspects

(1) A vertical analysis,

Who 15 the hero? What are his relattonships with the
environment? What are the most frequent issues?
What s the general feeling? Optimistic or pessimistic”
What are the onginal scenanos?

(2) Ahonzontal analysty’

Aeronautic motivation (plate one-two-three)
Conflict type with father-mother-wife
The mmportance of aeronautic anxiety and
defence mechanisms

e What sort of reactions about the 1dea of death —
The authonity relations

This test 1s not very precise and doesn’t give absolute and
sure results Ity an empirie test which brings out more
features concernmmg a pilot than s behaviour and his
speech, With these pictures, a pilot can speak about 4 hero
who 15 not lumselt, but who 1s very close to himsetf

Some attitudes arc different between pilots without
difficulttes and pilots 1n difficulies  Piots m  good
adaptation have an attitude of derwal 1ad avoid alt fanuly
conflict There 1s no problem with wife, parents or children
about their job's danger' There 15 no problem! Never!

Ideas of death are eapressed without ansety and a
dangerous situation (fight or crash) 15 described with
positive 1ssuc The hero 15 2 heroic man He's able to
overcome dangers without difficulty and to come back «afe
This attrtude 1s in accordance with the mvulnerability feeling
which is a charactertstic mechamsm agamnst the anxety of
death.

Atlast the adapted pilot 1s at ease wath hus hicrarchy and he
talks about it without guilt or difficulty.

On the other hand, a prot n professional difficalues 1s
uncasy with hierarchy He expresses some  conflict
relationships He lost trust in the arcraft and feelsat s a
dangerous and unsafe object, capable of involving hum in a
crash. He perceives the aircraft as an amhivalent object with
agood and also a bad aspect

The 1deas of death are avoided or refused. He cannot easily
face the anxsety of death

The aeronautic thematic 15 generally pessimistic and sad and
he cannot rid himself of the disphoric feeling of the plates

These data are only subjective indications and they have no
absotute value, but these indications are sometimes useful
when pilot difficutties approach
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ychometric Evaluation Techniques

in Aerospace Medicine

John C.Patterson, Ph D
Chuet, Acrospace Cliacat Psychology Function
USAF School of Aerospace Medicine
Untted States

As noted m the course mtroduction, neuropsychiatry
specialists have been imvolved i avation since  the
begmnig Ongnally, psychologists in particular were ashed
to amprove selection  of aviator  candidates  with
psvehological tests Unfortunately, research programs in the
selection of aviators have waxed and over the years, but for
the most part, have not recenved adequate attentton nor
funding  However, 1in some avil and muittaty  aviation
programs, psychological evaluation has become a major
component of the selection process. Further, psychological
tests and evaluation are important and commonty used m
the retention and return to fly deciston processes used by
many aviation orgamzations This paper will focus on
general 1ssucs - psychological testing of aviators, with
particular emphasis on retention and retarn to fly questions

Betore 1 turn to the testing used 1 occupational retention,
Ll say a bat about selection Psychological evaluation tor
selection can be divided ito two areay select-in and select-
out Select-n research 1s not as well developed as select-out
research Select-out refers to dentifying undesirable and
even pathological characteristics of an mdividual that may
be mncompatible with flying In this area, psychological
cvaluation s used i much the sanie way as 118 used for
retention and return to fly questons Here, we are iooking
for pathognomonic signs, psychatrie diagnoses, or even
subtle cogmuve and personality factors which may result i
an individual's fatlure to learn to fly or, may result m fatlure
to be productive m a flying career

Select-in - psychological  tests sdentfy  ughly  desirable
cogmtive, personality, and emotional tactors that predict
tughly successful applicants for flymg tramng and flymg
careers Though this rescarch 1s not lughly developed, we
can propose broad areas of the question Select-massues can
be broadly classified as abibity, stability, and motivation All
three of these characteristics may be necessarv tor flymg
status but may not be sufficient. That 1 to say. it anindividual
possesses posttive and strong charactenisties in each of these
categortes, 1t1s highly hikely that he or she will be successful
m flying traming and n a flying career as long as these
charactenstics remam stable throughout the indwvidual’s
career It may also be true, however, that hugh levels of all
thiee are not absolutely required for flying traming or a
successful career For instance. an mdividual with less
ability, but strong mottvation and adequate psychological
tabihity may be fully successful Thus, some vanabihity
among the three charactenstics s hikely to be acceptable,
though there would be a pomnt ot which no amount of
motivation or stabihty could overcome nadequate ability
and so forth

We often see individuals who have inadequacies in stabibity,
ability, and or motvation which have likely accounied for
the individual™s fadure. And indeed, abihity and stability may

be broken down mto "who can fly", while motivation may
chatactenize “who will fly" The USAF has lhinnted
experience n using psychological assessment for selectior
so Fmust defer any further discussion on this topic to experts
w the literature, as well as my colleagues i other military
and commercial orgamzations who have, for many vears,
routinely used psychological assessment m selection (e g,
JAL, Lufthansa Northwest Airhnes, Norwegian Air Foree,
German Aur Foree, Israeh Air Force),

{ will now discuss the use of psychologieal evaluation i an
area with which I am more famihiar, that of retenton and
return to fly. Acromedical consultations i the area of
retention are characterized by such questions ay' i there
anything new since the tact evaluation and can we return this
aviator to fly after a medical problem” The first question
imaolves the routine annaal fiying physical The aviator i
usually asymptomatic and 15 only coming 1n for 2 routine
chechup Return to fly questions, however. mvolve returning
an aviator to flymg status after there has been a medical
problem such as head mjury, anxiety, ot suicide attempt

The psychological evaluation process. in general, tnvolves
two components the chneal mterview and paychological
testing  The climcal wterview involves history, cuirent
functioning, motvation and adaptability to fly and the
mental  status  examunation  which  results o an
impresstonistic description of the aviator’s status History
should inctude mtormaton about parents and sibhings with
particular emphasis on education, health, mental health, and
work hustory of parents and siblings Further. the history
should include the educational, social, health, and mantal
history of the aviator. and any history of legal conthict or
cntangiement Currcat functionng refers to the aviator's
current situation to nclude sleep. diet, exererse, and other
health hatts as well as marntal, interpersonal, and lesure
time mformation

A review of the pilot's motvation to fly can be very
important as this may change actoss the hfespan Motivation
to fly can be viewed as how one getsinterested in flyingin the
first place, how one deals with the dangers of flying, what
continues to draw the mdividual to flying, and any
disappomntments or fears about flying Mouvation to fly alvo
mvolves vthers” perceptions such as those of parents or
spouse . A good understanding of why the dividual
chooses to fly 15 an important part of the assessment.
Mouvation to fly can be healthy and strong or
overdetermined, insufficient, or “for the wrong reasons” A
further detml of motivation reters ta apprapnate motivation
for the type of flying private, commereial, schedule arrline,
mihtary and combat Each of these types of flying requires
variations 0 motivation and often as aviators age, the
strength of the components of motivation to fly changes
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Finally, the chmcal mterview should mnclude an assessment
of mental status which 1s reflected i the acronym AMSIT
Appearance (behavior and speech), Mood (and affect),
Sensouum, Intellectuzt function, and Thought. There are
other methods for assessing the mental status but AMSIT 15
sufficient The tradittonal mental status exam requires some
modtfication when evaluating an aviator because of the need
to be sensittve to relevant aeromedicil concerns That s to
say, rarely in the area of sensorium will an aviator need to be
cvaluated on onientation to tme, place, and person
However, mood and affect which 1s usually readily apparent
in the psychiatric patient may be highly relevant to asscss in
an aviator but also difficult to assess Due to the usual
aviator psychological defenscs of demial. ratonahization,
etc., mood and affect may be very difficult to assess Thus,
the climcal interview 1s an mportant part of psychological
assessment and deed is something all aeromedical
«pecralists, neuropsychiatric, and fiight surgeon, as well,
should use in routine assessment

Psychological testing 15 the second component of
psychological evaluation  Psychological tests can be
categonized mto two broad areas' neuropsychological tests
and  personality/psychological  adjustment  tests
Neuropsychological tests are those tests which evaluate
brain functiomng. The areas of evaluation include memory,
attention/concentration, information processing, and
language Neuropsychological tests involve visual, auditory,
tactile, and kinesthetic stimuls, they are based on rnight or
wrong answers and actual performance. and they are often
timed. These tests have chinical norms which have been
developed mostly from hospital data bases though some
aeromedical centers have developed norms for aviators The
neuropsychological testing evaiuates acromedical referral
questions such as closed-head ijury, memory change, aging,
traiming and upgrade tssues, and flying deficiency Examples
of tests in this category are the Intelhgence tests (¢ g WAIS-
R) and the Halstead-Rettan Neuropsychological Test
Battery

Personality/psychological adjustment tests comprise the
second category of tests used for psychological evaluation of
aviators  These tests measure both the long standing
personality structure of an individual, as well as the aviator’s
current psychological adjustment These tests measure
anxiety, depression, and energy level, as wel as self-concept,
personahty style and trants, and psychological defenses In

general, these tests are opimon questionnatres, with no right
or wrong answers, and these tests are usually not timed and
are self-admunstered. The acromedical referral questions
approprate for personahty tests include alcohol abuse/use
and misuse, somatization, stress reactions, and malingering
Examples of these tests include the MMPI, NEO-PI, and
projective tests such as sentence completion forms and the
Thematic Apperception Test

As noted above, psychological testy are best used when
combined with the chimcal nterview, Both tests and
nferview have strengths and weaknesses Interview can be
lughly efficient, and relatively short especially for self-
reported and apparent problems. However, most interviews
are not standardized or normed and do not develop specific
numencal profiles that can be compared with the responses
of other aviators. Thus, psychological subtilttes may be
missed Psychologicai tests on the other hand are normed
and standardized. Therefore, psychological tests provide
objecuivity, standardized questions to all evaluees and
testing provides derailed coverage of all important areas of
psychological function. However, testing can be quite ume
consunung and psychological test results can be
muwsinterpreted if the results are not compared with aviator
norms

Both nterview and testing arc vulnerable to exanuners
without acromedical expenience Lack of expertence in the
evaluation of aviators can result mn missed critical, subtle, or
acromedically relevant interpretations or may result n
overnterpretation of acromedically msignificant findings
Thus, psychologicat evaluation is best used in the context of
the full medical evaluation and should mclude both clincal
nterview and psychological testing as the tmportant
components to the full psychological evaluation of the
aviator

Psychological  c¢valuation  should result i relevant
recommendations about flying status based on the
exammer’s expertence and the specific evaluaton of the
aviator These cvaluattons take time and are highly
dependent on the experience and traning of the exanuner
Thus, the psychologically-aware fhight surgeon working with
well-informed and tramed neuropsychiatric experts can
produce excellent products which result i lughly complex
neuropsychiatric and acromedical questions being resolved
with clear and concise dragnoses, recommendations, and
disposttions.
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Psychological Factors Influencing Performance and
Aviation Safety: Il

James J. Picano, PhD
Director of Psychodiagnostics
Letterman Army Medical Center
Presidio of San Francisco
Califorma 94129
Umted States

PILOT JUDGMENT AND HAZARDOUS THOUGHT
PATTERNS

IThe next topre T would hike to address again involves the
psychological status of the pilot as 1t relates to performance
However, I would like to discuss two additional constructs
relatea w these wsues pilot udgment and “hazardous
thought patterny’

PILOT JUDGMENT

Pilot judgment involves a complex series of psychological
processes by which the pilot analyzes and  evaluates
ntormation about tumself, the arrcraft and the environment
The outcome of this process 18 a decision regarding the sate
operation of the areraft

In an early study. Jensen and Benel reviewed four vears ot
general aviation aceident data and concluded that taulty
piiot judgment was implicated m 35% of all non-fatal, and
52% of all tatal. human-factors acerdents These researchers
speculated that faulty pilot judgment nught be related to the
pilots susceptibility to situational factors affecting then
psychological status and mental operations

Shortly after this study was completed the FAA contracted
with Embry-Riddie Acronavtical Univeraty (ERAUY o
develop educational materials for pilot judgment trammng In
addressing this iaue, the ERAU rescarchers sofated hive
spectfic thought patterns trom the hiterature that might serve
as precursors to taulty judgment and labeled them
“hazardous thought patterns™ These hazardous thought
patterns  represent mediating constructs  between
intormation processing (analyzing, evaluating situations)
and judgment or deciston-making They ai. a function of the
psychological status of the individual,

THE FIVE HAZARDOUS THOUGHT PATTERNS

The five baste hazardous thought patterns atfectung
deciion-makmg are  Ang-authoruv,  Impulsiveness,
Invulnerabiuty, Macho, and Resignation

Anti-authoruy 1s the hazardous thought pattern found m
people who cannot tolerate being told what to do. Such
individuals may not regard rules. regulations or procedures
as necessary, or may not see them as relevant to themselves

Impulsneness 1s the thought pattern of people who feel a
need 1o respond immediately Such a thought pattern
reactive and s not typically well  thought  through
Impulsiveness implies gong the first thing tat comes to
gl

Imvuinerabidity 1 the thought pattern embodied i the belief
that it won't happen tome™ It represents a form of demal of
the realstic dangerousness of a situation, and may be

promnentin mdividuals who engage m an excessive amount
of risk-taking

Macho mvolves the thought pattern that one must constantly
prove oneself This thought pattern can also be associated
with mcreased rnisk-taking

Resignanion s the thought pattern of individuals who do not
scem themselves av impacting thewr environment  Such
mndividuals do not see themselves as “masters of their own
fate " but rather as “victims of circumstances™ Typically this
thought pattern reflects the attitude that one’s actions do not
determine what happens to oneselt,

In addition to 1dentifying and defimng the five basic thought
patterns, the researchers at ERAU also developed a ten
seenano self-assessment mventory o measure them  The
nventory vields scores that reflect the relative strength of the
five hazardous thought patterns mn an ndwidual but does
not provide an independent measure of the strength of cach

Subsequent empirical research with hazardous  thought
patterns did show modest relationships with some measures
of personahity suggesting that these pattens might represent
stable, response dispositions This same study also found
that three of the five hazardous thought patterns
(Invulnerabihty, Impulsivity, Macho) subsumed 77% of alt
subjects, and nearly half the subjects studied displayed «
predommantly nvulnerable hazardous thought pattern
This finding suggests that this may be a major indicator of
rrattonal pilot judgment and may be reflected ma great deal
of faulty ptlot judgments

The five hazardous thought patterns represent an interesting
eaploration mto  prlot-centered  processes which may
mediate between an event and a pilots decision-making
outcome These constructs are n need of further vahdat.on,
but education about hazardous thought patterns and the
individual’s  apprasal of their own  decision-making
processes could be eastly mceorporated into an aviator's
continumg aeromedical education and traimng

SUMMARY

The role of the pilot's psychologteal statas in human factor
qshaps has begun to receive mncreasing attention 1n the
acromedical hterature 1 have focused on two factors which
can impact fhight performance and deciston making 1n
arcrew  Ultimately,  our  undenstanding  of  these
psychological processes might help to guide future selection
and tramning procedures, and serve to enhance both the
performance and well-betng of our flight personnel
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Psychiatric Reactions to Common Medications

by

David R.Jones, M D, M PH,,FA.C.PrtM..FAsM A, FAPA,
Consultantn Psychiatry and in Acrospace Medicine
One Clermont Court, Oakwell Farms
San Antonio, Texas 78218-1741
United States

While flight surgeons are responsible for the health care of
therr fliers, a wide vaniety of non-prescription medications 1s
avatlable to fliers through drugstores and other sources, and
non-fhight surgeons may also prescribe medications without
realizing the need to suspend flymg duties. The somatic
effects of these sorts of medications are usually well known
to the flight surgeons, but some of their effects on mental
processes may not be as well understood, and [ propose to
review some of these We will consider a case study involving
an 1dtosyncratic reaction to sympathomimetic amnes, the
use of a ncuroleptic medication for an unusual purpose, and
review a few hypnouc medications commonly used for
sedation

PHENYLPROPANOLAMINE HYDROCHLORIDE
Phenylpropanolamine  hydrochlonde (PPA) 1s  a
sympathomimetic amine found in most common remedies
for colds and allergies In the individual sensitive to it, PPA
may precipttate a full-blown manic psyciiosts which may not
be recogmized for what 1t s without a careful history

Case history

Capt A's history centered about two events In 1981 this 34
year old flier was on temporary non-flying duty, and decided
to lose some wetght He took Dexatrnim, an over-the-counter
medication contaimng 50 mg of PPA m sustained release
form. He also took Vit A 5000 U and Vitamin D, 400 IU
per day. and ate tow calonie food which he prepared himself,
He mamtamned thts regimen for about six weehs, dunng
which time he noted an elated mood, a feeling of pressured
speech aad thought, and a sort of mner conviction that his
dectsions must reflect God's will because they made tum feel
sogood Apparently ths did not affect his ability to function
n any way detectable to other people, and the symptoms
disappeared a few days after he went home, discontinued the
Dexatrim, and resumed his normal life habits

About five days later, he joined a team investigating a fatal
aircraft acadent He found this particularly distressing,
because he knew all the dead fhiers. During this time he
experienced no depressive symptoms, m spite of the
grievous  circumstances.  Shortly after, s excellent
performance resulted m o significant job promotion He
continued to function well, even though his mother died the
next year Obviously, he was notin psychiatric difficulties

‘Two years after the imtial episode, he was grounded for a
minor upper respiratory infection, and was given Ornade (a

combination  of  chlorphemramine  maleate, an
anthistaming, and PPA) and Afra (oaymictazoline 11CH), o

long-acting sympathomimetic nasal spray prescribed for use
twice a day He was sent on temporary duty again, and took
these medications while hiving alone in a hotel. He used the
Afrtin about every three hours. He noted a decreased need
for steep, and agamn felt that all lns decisions were being

ratified by a higher power. Upon his return to s home base.
he was returned to flymg status but continued to use the
Afrin as well as taking Sudafed tablets (pseudoephedrine
HCl, a non-prescription sympathetic anune). He noted
continumng msommia, hy persexuahty. and a fechng of divine
muission 1 his hfe His wife noted symptoms of elation,
cuphoria,  pressured  speech, and  progressively
inappropriate behavior at home, although apparently his
work and his flying were going well Matters came to acnisis
when he awoke one mght with a strong conviction that
Armageddon was conng, and that he and his famuly had to
g0 naked in order to demonstrate thewr faith His wife took
him to the Emerrency Room the next morning, where the
physician on duty gave hin Valuwm (dazepam), a
benzodiazepine His condition worsenied over the next few
hours to the posnt that he felt as if he were dying, and that his
children would die also. Returning to the Emergency Room,
he was admitted and given Navane (thiothixene HCl), an
antipsychotic agent. He slept well that might, and the next
morning was coherent, logical and cooperative, showing no
evidence of the pressured speech. thought disorder or
abnormal thought content present on admussion.

Review of family history revealed that his father had had two
episodes of signficant depression, seven years apart. which
responded well to antidepressant medications, and had not
recurred No family history of manic disorders was elicited

He continued to do well from the second hospital day He
recetved a brief course of lithwm. but all psychotropic
medications were discontinued by the sixth hospital day, and
he has required none since After an extensive medical and
psychiatric workup he was diagnosed as having had two
epivodes of an organie mante syndrome He was thoroughly
counselled on his vulnerability to sympathetic amines, and
educated 1n their names and presence in presenption and
non-prescription formulations He was observed i a non-
flying status for one year, and continuing to do well, was
returned to full flymg duties. He has had no recurrences

As of our last contact, Capt A was psychiatncally normal
He was relaxed, pleasant, balanced and serene He
understood his condiion well, and knew that any
sympathomimetic drug, and possible parasympatholytic
drugs as well might trigger manic episodes He understood
that he must never take any medications on his own
authority, and that any physician treating him n the future
must be given thas history. He was structed to trust hus
wife’s assessment of s personality, should she detect any
mantc tendencies His functioning was worthy of our tendt
and he has continued to fly safely.

We were concerned 1f these tosic manic episodes indicated
any tendency toward spontaneous mamic disorders After an
extensive review of the hterature and conversations with
several authorities 1n the field, we could find no data either
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way, We concluded that there was ample lustory of people
becommg manic on chmceal levels of PPA, and that
discontinuing the PPA would quickly reverse the symptons
There were no followup data over one year. and some ot the
cases reported were multiple drug abusers, and had other
psychiat1c history Review articles noted thai PPA could be
Sya, - ¢ with caffewne, and implied that other sympathetic
amines, stich as Sudafed or Afrin

TRIFLUOPERAZINE (Stelazine)

In addtion 10 being a 1eport ot a rather unusual case, the
previous example underscores the need to educate fhiers on
the dangers of flving on any medication, whethet prescribed.,
borrowed. or bought on the open market. We are all familiar
with the slowed mentation and drowsiness resulting from
many antthistainmnes. [ have recently encountered a case in
which a flier was taking tnfluoperazine (Stelazine), a lugh-
potency piperazine phenothiaade which 15 related to
cholorpromazine (Thorazine), 2 mg vach mght for bruxem
This medication had been refilled for some ten years by
flight surgeons who did not have any record of why he was
taking it, and who did not use the drug in their ordinary
practice None appeared to know that tms famuly of
medtcanons, ordinanly used to trcat psychotic patients, has
a slow rate of brological clearance. and may be found in the
body up to six months after the last dose 1s taken. Nene
appeared to know that there 1s absolutely no hterature (at
least. I could find none) that supports the use of Stelazine ror
treatment of bruxtsm And none could recall telhng the fher
not to fly while on the medication. Indirect evidence
ndicated that he did not tahe the medication on mgh's
before he was scheduled to fly, but this was clearly not
sufficient time to clear the medication

I mention thes case also to remund you that prochlorperazine
(Compazine). widely used to suppress motion sichness
symptoms, 1s another member of the phenothiazide famuly
Although such drugs require a prescription, fanuly members
tend to share medications which they regard as used for
everyday symptoms such as nausea Fliers may casily
acquire such medications i this manner

BENZODIAZEPINES

Diazepam (Valium) and Chlotdiazepoxide (Librium)

I wish now to constder a few facts about the
benzodiazepmes. This famly of drugs 1s s0 commonly used
that one year dunng my tour as a hospital commander.
physicians m my hospital prescribed more tablets of Valium
than of aspirin! Sharing another person’s Valium ts not at all
uncommon. because this medication 15 regarded as so safe
everyday hfe. and my perception is that fliers tend to believe
that 24 hours 1 enough for any drug to clear their bodies
Actually, the biological half life of Vahum and s
metabolites may be as long as 48 hours, this 1s also true of

the sumilas medicauon chlordiazepoude (Librium) Please
recall that it takes about seven half-lives for a medication to
achieve a biologicai steady state mn the body, and about seven
halt-bives for a medication to clear once 1t 18 discontinued
This assumes that the measurements 1 serum or unne
teflect the general presence m the body. and one must recall
that some medications are more firmly bound to tissues
which are not so casily assayed Thus, once a patient has
been taking Valum or Librium steadily for a week. it mav
tahe two weekhs (7 umes the 2-day halt hte) for these
medications to clear

Flurazepam (Dalmane)

Datmane, another benzodrazepme used for nocturnal
sedation, 1s widely regarded as of no concern 2.4 hours after
use, since 1ts mean apparent half life 1s about 2 3 hours,
However, the half life of onc of its metabolites, N1-desakyl-
flurazepam, which accounts for about 1% of the dose.
ranges from 47—100 hours Recalling that Dalmane reaches
a steady state 1n the body after taking it for 7—10 days, and
that. once 1 this steady state, it can be detected in the bocy
for two weeks after discontinuation, one begins to get alittle
uneasy about flicrs using the medicauon at all!

Triazolam (Halcion)

Another benzodiazepine comsionly used for brief sedation
1s Haleion This drug reaches it maxmimum effect i about
two hours, and 1t appears to have no Jong-acting metabolites
One distressing effect has been reported ina few individuals,
however, which i my opinton would disquahfy its use m
fliers Rare cases of transtent global amnesia have occurred
on the day following the use of Halcion for sedation,
amnesta of up to several hours i which the individuals
functioned n apparently normal ways, but which they could
not remember the next day The acromedicalimplications of
this need no emphasts to this audience

‘Temaczepam (Restoril)

Restoril has been used by the RAF as a hypnotc for s fliers
It, too, has a rapid onset, with peak levels at 2—3 hours 1t
has a very clean metabolic path, with no active metabolites
beng formed Although it should be used with caution, and
only after adequate pre-testng, it appears to be the
medication of choice for sedating fliers, As always, the fhght
surgeon must be responsible for an informed choice as to
which forms the greater hazard to safety for the flier to fly
without adequate sleep, or to fly after adequate sleep
obtained through use of a medication with known risks
Clearly, this set of choices obhigates the fught surgeon to
understand  the consequences of use of the hypnote
medication, its  metabolism, the broactivity  of it
metabolites, it biological  climination  pathways  and
schedules. and the reactions of each individual fher to the
drug,




Sequelae of Head Injury

by
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I will oniy be discussing closed head injury The nick of
serzures and permanent disability from open head traumans
extremely hugh and 15 usually not considered for return to
flying status Reviews mn the hiterature by Dr Caveness and
colicagues m therr post-war studies, including Korea and
Vietnam, have documented open head injury sequelac quite
welt The Aeromedical questions, after closed head injury,
can be divided into three categones

1. The nish of permanent neurological defic,
2 The nsk of sudden incapacitation and
3 Transient neurologic and neuro-psychological deficnis

The fir-t category represents Geficits. such as, loss of motor
tunction, decreased cogmuve ability or dementia, the foss of
laniguage, such as anaphasia or the development of a speech
problem, 1e dysarthna The deficits from this type of inyury
usuaily are aeromedicaily significant and remove the crew
member from the:s iv-ng posttion Therr evalu fon usually
reveals the deficits without any difficulty, altheugh mddd
aphastas may require full neuro-psychological testing 1n
order to document the problem In the past four years at
USAFSAM, there has only been one evaluation for possible
aphasia related to head injury. The second category, the nisk
of sudden mcapacitation, includes those ndividuals whoa ¢
at risk for post-traumatic serzures This category causes
great concern m the aeromedical community, since. as
mentioned in my ntroduciion, serzures account for a
significant number of amrcraft acaidents The problem of
predicting who will have a seizure followmng head injury and
what are the safe hmts for followup after head injury
remains a problem. The nisk of post-traumatic seizures 18
related to the degree of head injury received. The difficulty
with predicting how long an wrcrew member should be
followed for before returning them to their flying duties 1s
complicated for the lack of good information from the
literature on which to make a prognosis. In 1979, there was a
panel discussion and a publication 10 the Archtves of
Neurology on “Neurological Condittons Associated with
Awvaation Safety” This panel addressed the problem of post-
traumatic setzures and produced the statcment “new serzure
cases level off after one year, and beyond two to three vears,
new cases are rare but do occur” They also address the role
of the electroencephalogram and stated “the EEG 1s firm
dragnostic confirmation when 1t shows a paroxysmal
abnormality and correfates with the attack paitern Less
specific abnormalities are of no diagnostic ard™ The obvious
message from this conference was that closed head injury ts
a nsk for post-traumatic seizures, but the tming for safe
return to the cochpit 15 somewhere after one year They did
not breakdown the nsh by degree of head trauma In 1985,
Damier and  Lew reported  an asscssthien of
epideniologic hiterature in post-iraumatic seizures in the
journal Central Nervous System, Volume 2 In their article,
they reviewed the post-traumatic seizure Bterature and
found only two articles that included a controlled matched
population i predicting the post-traumatic onset  of

seizures One article was in the pediatric population and the
other was by Annegers reported in Neurology, 19860 Volume
30. From my review of the hiterature, this remarns the only
controlied study and 1s the one most often referred to 1n
books and articles on post-traumatic seizures In their
article, they broke down the risk of post-traumatic seizures
by the degree of head trauma. Fortunately, their definittons
of sever.. moderate and nuld head trauma are the same as
used in the Umited States Air Force regulations. Severe head
trauma 1 defined as a loss of consciousness or post-
traumatic amnesia lasting greater than 24 hours Other
causes of severe head trauma, such as. bramn CSF leaks
greater than 7 days or depressed skull fractures, and
wntracranial or intracerebral bleeds all are included as severe
head trauma Moderate head trauma 1s defined as loss of
consciousness or post-traumatic amnesta, lasting greater
than 30 minutes and less than 24 hours, or the presence of a
shull fracture Mild head trauma s defined as loss of
ceusciousness of post-traumatic amnesia less than 30
munutes Jt 1« impoitant to note that the definition of post-
traumatie unnesa 1 defined as the return to continuous
memory funcuion after head trauma. This requires a
continuous layng down of memory tracts by the injured
person One sheuld be careful when tryig to determine the
extent of post-traumatte amnesia not to mclude times when
the patient was intermittently remembenng events or had
events tokd to them by family members, which they have now
incorporated into thewr memory. This will give a false early
reacing of their post-traumatic amnesia The Anneger study
calculated the relative risk for post-traumatic seizures at one
and five years The severe group had a risk of 71 percent and
13.3 percent for those years respective This shows a
sigmificant risk at both cut off dates The moderate head
trauma group showed a 0.6 percent sk atone yearanda 1 6
percentover 5 years This group represents the most difficult
i the deciston making process Since tms 15 the best data
available, there appears to be mmnimal risk at one year with a
shght increase m risk over the next four years
Unfortunately, there was no cut off at 2 and 3 years to define
the extent of this risk The muld head trauma group did not
show any increased risk at one year An important pomt,
which cannot be found n the data, 15 that this study is 1n a
avilian population who return to their usual work following
head trauma Their work did not include the stresses which
accompany the aerospace environment Thys environment 1s
one of hgh stress, including chromic fatigue, aircadian
thythm changes, ntermittent  hypoxta or  hypebaric
conditions, sleep cycle alterations and sleep denrivation. A
similar study to that of Annegers, ustng military subjects,
would be m'ich more applicable Until wnch a study can be
done, the return to flymg status 1s best made on a
conservative basss.

‘The third category consists of transient neurologic or neuro-
psychological deficits. This, for the most part, 15 the
post-traumatic syndrome. This syndrome 15 a complex of

i
et UV - SO
N > *

e




13-2

sgnsand  symptoms, including poor  concentrauon,
meicased arntabshity, headaches, vettigo and behavioral
changes which van be a sequekae to mild head mjury o1
inuites v .th no toss of conscrousness, such as, i whiplash
This type of sequela v the most difficult tor the flight
surgeon (o evaluate The airctew membier will probably not
coime and complan of the ditficulues they are having If the
thyht surgeon 1s not thinhing about this possibility, it may be
missed 1t s unknown how this sequela of head trauma has
affected thght satetv because there were no studies that
could be tound It is well documented m the litetature that
neuro-cognitive processmg s affected by muld head trauma
There have been many reports of neuro-psychological
testing tollowing muld head trauma showmg processing
defictts In addition, there ts an abundance of literature on
the symptoms of the p ~»-traumatic syndrome, which have
caused people to nnss weehs to months of work Most of the
Jobs are not as demanding as the acrospace environment At
USAFSAM., we have scen seveial cases where ncuro-
psychological testing tias been abnormat following head
uury. but this 15 u.gally after at least moderate type
Recently. there has been one case with well documented
decrements n the  pewro-psychological  functionmg,
followed mild head trauma, which .mproved with time It 1s
important that tue flight surgeons make the post-traumatc
syndiome hnown to therr aircre s members as part of therr
satety briefings This will rane the arrcrew members
awareness and allow them to understand that symptoms
atter nvid head injury can present a danger n the flying
environment, but yet do not pose a d- veer to therr career It
wan be ermphasized that vith time, ties 2 symptoms will
subside 1rd they will return to the flving, - svironment
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The Failing Aviator
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Thrs might be onc of the most difticult topies m acrospace
medicine. Many of us spend our professional  tune
supporting the aviator. Qur practice 18 prevention of
problems. and we deal with a hughly personable, bnight, and
enjoyable group of people who are aviators and, i time,
some become friends Thus, to discuss the process of fatlure
somehow seems disloyal and a betrayal of the “bond™ Dr
Galle-Tessonaneau discusses i b, paper m this <enes This
combmation of demal, rationalization, admimstration. and
honest intentton may make 1t difficult for us to consider or
accept the idea that even healthy bnght. fiendly aviators
have problems so significant that they are incapable of
effectively maintaiming therr flying status Thus, this 1s an
arca that has not been discussed in the open hterature very
often The papers that are avarlable are anecdotal teading us
to believe that aviator failure ts anisolated, and insigmificant,
low mmcidence occurrence Further. it *< difficult, partly due
to our own reluctance to ask the question. and partly due to
the aviator's resistance to scrutiny, to know the true
prevalence of psychological and emotional failure among
aviators and whether those who are  1dentfied only
represent the “up of the teeberg” 1t 1s lihely that most signe
and symptoms of faillure in aviators are not directly detected,
but rather show up subtly 1 performance, satisfaction,
safety, and retention problems

Perhaps,. the biggest problem with the fathng aviator 1s the
individual’s fallure to recogmize carly signs of faillure Often
no one else 1n the flying orgamization including peers, flight
surgeons, or supervisors will notice or say anything about
the concerns they may have about the aviator In fact, we may
prefer not to notice even obvious signs of falure Another
part of the problem ts that the fatlure process 1< insidious.
There are a vanety of condittons which cause sudden
incapacitation 1 acrospace medicine The psychological
and emotional fature of aviators, however, tends to occur
over a long period of time and thus change comes in very
small mcrements that are difficult to recogmze Another
part of the falure-to-recognize syndrome discussed above
has to do with the sugma associated with psychological
farlure It1s well understood among aviators that one would
much rather have a cardiovascular defect rather than be
found to have a psychiatrie diagnosis or emotional disorder
This stigma ts a significant part of the aviation culture whnch
promulgates the 1dea that loss of self-control 15 cause for
personal humihation and shame Whatever the source. the
stigma associated with psychological 1ssues and problems
among aviators promotes avoidance, and ignorance of the
carly signs of farlure This difficulty in recognuzing farlure as
a process rather than an acute cvent, often leads us to wait
for an acute cvent such as a mishap or sutcrde gesture before
help 1s offered or before formal evaluation is requested.

To understand the process of failure in the aviator, one must
first understand the aviator Sunple stereotypes of daring,
carcfree men and their machines have romantic appeal.

However, such stereotypes greatly underestimate the nich
diversity of style, expression. and ability found among those
who fly

Many such stercotypic aviator descriptions are nothing
more than caricatures which may be humorous and actually
contain grains of truth but tend to  oversmplify,
overgenerahize, and lead us to maccurate assessments and
conclustons about individuals. However, several studies
have found common personality themes among groups of
aviators Aviators as a group tend to be achievement
oriented. adventurous, self-rehant, healthy, and disciplined
They also tend to be emotionally controlled and cautious
and they often use a variety of defense mechamsms such as
dental and rationalizaton. They tend to be socially
gregarious hut superficial and actually are interpersonally
distant especially m mtmate relationships It is here i the
generally healthy aviator personahity that we begin to see the
potential for falure ‘That 1, while aviators are selected for
their general health, there are areas of psychologcal
vulnerabiity. which when combined with environmental
stress, tend to lead to psychological distress and can then
develop into emotional dysfunction

One author (Ursano, 1980) notes that the aviator is “hikely to
fail when unavordably confronted with hus emotional hfe
having few mechanisms avatlable to deal with this long
denied part of ns personality” Indeed, Ursano's descniption
is a common theme 1 numerous neuropsychiatric
consultations As described above, aviators are an unusually
intelhgent, often well educated. and generally healthy group
of people who, however, may also be umnformed about or
actually avordant of the psychological part of their lives
Thus, when faced with emotionally ladened 1ssues such as
marntal problems, family allness. cte.. they often ignere
(deny) their emottonal reaction and when demal fails, they
become frightened or depressed in reaction to fechngs of
loss of control. helplessness and hopelessness  Usually,
these feelings develop after long periods of emotional stress
lasting from months to years but finally, if there 15 no
resolution of the problem, though the aviator has been able
to “keep up a good facade™ the insidious process that has
been working for so long may become an acute event
demanding immediate attention and intervention

The carly warming signs of failure begin m the farmly, and
then progress to the social and work environment, and
finally, but most importantly, to the cockpit Escalating or
new signs of family conflict are often associated with the
falure process. Most of us, butin parucuiar aviators, view
farnily as a safe haven or sanctuary from other stresses in the
wo Id Indeed, this may be the only place of respite. If this
also becomes a source of stress mnstead of a source of
support, the fatlure process 1s accelerated. In fact, this
formerly dependable source of safety and comfort may be
the onginal beginning of the faiture process The aviator
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studies which describe personahity attributes of emotional
control and mnterpersonal cautiousness help us understand
how fanuly life may be difficult for and with an aviator Thus,
1t may be that other family members demand change n the
aviator and the aviator may agree that change 1s required but
does not know how to change and may not even know what
needs to be changed

In the social settng, or work place. early signs of faiure
include  alcohol  abuse,  somatization,  cymicism,
procrastination, distraction, signs of fatigue, and a change in
level of frendliness or social participation Agan, these
changes are often slow but one can begm to perceive these
changes and notice the ditference over a matter of months
Fatlure signs m the cockpit are often the last to appear but
may include distraction, incomplete or late briefings, poor
cockpit resoree management, and other things best
descnbed by professional pilots It the fatlure process
reaches the cockpt, the end of the failure process (an acute
event) may not be far off We find that conflict is most often
seen first 1n the family environment, then if not resolved, 1t
extends to the soctal then work environments but the last
place problems will anse 1s 1n the cockpat.

These subtle wgns of withdrawal, loss of humor, fatigue, and
procrastination can lead to a collection of signs and
symptoms associated with mild, moderate, or severe

psychiatric diagnoses, The common dragnoses seen among
aviators include anxicty, depression, somatization, marital
discord, alcohol abuse/mususe and overuse, personality
disorder or acute situational adjustment reachions At this
level, the fallure process 15 essentially complete and
depending on the judgment of the consultants invohved,
temporary removal from flying 1s often wise The aviator will
feel an mtial sense of betrayal and extreme failure but
some ways, he may also feel asense of relhief that long months
of struggling against uncertam problems with few skills are
over and help and improvement are available

The purpose of this paper has been to increase the
awareness and alertness 1 those of us who work with
aviators about the early signs and symptoms of fallure The
solutions, prevention, and treatment of aviator failure are
beyond the scope of this paper. However, solutions can start
by addreswing the failure process early, by providing training
n these areas of psychological functioning such as parenting
and marnage communication, by changing the selection
process to nclude not only competitiveness and
achievement, but also openness to emotional experience
and finally by improving the relationship between mental
health  providers, flight surgeons, and awviators, Our
problems remain stigma, denial, lack of understanding of the
emotional problems of aviators and how these problems
may lead to fatlure even as far as faiture in the cochpit.
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Selected Concerns/Excessive Daytime Sleepiness

by

Mare S.Katchen, M D
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The evaluation of an ndividual with excesave daytime
sleepmess requires an extremely caretul history and a
systematic approach that we will review m this lecture Much
of this information was published 1n an article in “Aviation
Space and Environmental Mediane™ authored by Dr Gary
Gronseth and myselfin 1987,

We performed a retrospective study mvolving all patients
referred to USAFSAM tor the diagnosas of excessive
daytime sleepiness between 1958 and 1987 We then
performed a review of the literature and compared our
findings with those reported from Umted States Steep
Laboratones It should be noted that the evaluation of sleep
disorders and the growth ot sleep medicine  has
undergone tremendous changes in the past 10—15 years It
was only m the mid-19350s when the phaser of sleep.
mciuding rapid eye movement sleep, were deseribed on the
electroencephalogram Since that time. there have beem
great sfrides and changes in the technology for evaluating
sleep divorders The estabhishment of sleep centers utihzing
polysomnography has mereased the precision of diagnosis,
especally 1 the areas of sleep apnea and parasomnias |
mention this before reviewmg our results, sice our
retrospective study included years when this type of
sophisticated evaluation was not available In our evaluation
ot 15 crew members, we tound 33 percent with narcolepsy. 7
pereent with primary hvpersomnolence, 13 percent with
usatficient sleep 7 percent with no disease and 46 percent
with an unkhnown diagnosis. When compared to the United
States Sleep Lab Expenience, sleep apnea accounted for 25
pereent, wrcolepsy  — 30 percent,  primary
uvpersomnolence — 10 percent, msufficient sleep — S
percentand other — 20 percent There was only a 10 pereent
unknown diagnosis category. When comparing these two
results, thete 15 an obvious lack of the diagnosis of sleep
apnea 1 the USAFSAM evpenience  This may have been
trom the  different tme  penods  and  lack  of
polysomnography m the period reviewed by our paper In
addition, 1t may be that many patients with sleep apnea have
a rhysiognomy, which 1+ incapatible with military selection
The obese patients hnown to have sleep apnea would be
excluded from mulitary service This certanly does not make
up the entire category of sleep apnea patients, but mav be a
contributing factor The percent of narcolepsy cases were
almost cqual, as were the prmary hypersomnolence
diagnoses The other major dr - .cnce 15 that the current
United States Lab Fxperience reported less than 10 percent
with an unknown diagnosts, whereas our study showed 40
percent unknown Agamn. this may be from the difference in
times when the information was collected and the current
use of sleep centers and polysomnography By way of review,
it should be remembered that the diagnosts of narcolepsy
requires a history of irresistable dayime  sleepiness,
cataplexy. sleep paralysts, and hypnagogic ballucinations
during the episodes of sleep attacks In addition, the finding
of early onset rapid eye movements w th the onset of sleep

on the EEG is characteristic of narcolepsy Recently, there
have been reported HLA types which are charactenstic of
narcoleptics The HLA type DR-2 has been found in 98
percent of caucasians m the Umited States with narcolepsy
Thus finding 15 not found with such high inaidence m the
blach populat'on, but there may be a separate marker in this
population This means that a patient who 1s a narcolepsy
suspect who does not have a HLA DR-2 marker ' unhhely
to be a tue parcoleptic In the past several years, there have
been reported cases of “monosymptomatic™ narcolepsy
These are reported cases of narcolepsy, which do not fit the
classic tetrad of signs and symptoms, but have charactenstic
ELG findings along with excessive daytime sleepmess Ttis
unhnown at this ime whether these patients will evolve the
full narcolepsy syndrone. or are a sub-population within
narcolepsy paticnts

What 15 needed by the flight surgeon 1s a paradigm with
which to evaluate cases that are referred for excessive
daytnme sleepmess Such a pare hgm 1s copied on the last
page of the article attached (Fig 1)

The first part of this evaluation includes a thorough physical
examination. some routine blood work such as, a CB(

thyrowd profile. liver tunction tests, ete . looking tor the more
obvious causes of daytime sleepiness The most important
part ot this imtial contact 1s the history A careful review of
the patients past medicai history, looking tor signs of
excessive sleepiness which preceded their mibitary career s
very important If there 1s no obvious cause to the excessive
davtime sleepiess and 1t s a persistant problem, the
obtamimng of a 21 day steep diary 1s essential to get objective
measures of the patient s nocturnal sleep. daytime napping
and overall sieep hygiene It s not enough for the pauent to
sclf report that he sleeps well or sleeps poorly, siice many of
these patients do not have insight into their sleep habits
Once the sleep diary is obtamned and you are satisfied that
there 18 no evidence of a neurologie or psvehiatrie disorder
which can be contributing, one can move to the left of the
paradigm In reviewing the sleep tnstory. you can deternune
if there 1s an inadequate quantity of sleep or an adequate
quantity of sleep If there 1s an inadequate quanitity of sleep
then one breaks this down o cither voluntary or
involuntary The voluntary poor sleep quantity 1 usuaily
related to poor sleep hygiene These are the people who are
burmng the candle at both ends and do not realize it These
may be very high performng mdmviduals who are over
extending therr work days or allowing extracurricular
activittes to interfere with their sleep ¢y e These cases are
best managed wath the hedp of some type of counselling or
psychological evaluation. The mvoluntary causes  of
inadequate quantity of sleep lead to the many problems that
cause msomma, In more speaific terminology, this s
consdered a disorder of the imtiation and maintenance of
steep. The causes for insomma are many and will rot be
reviewed at this ime. It 1s important to distinguish an acute
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problem from a chromc one, so that the proper referrals are
made

The last part ot the paradigm reviews those patients who
have had an adequate quantity of sleep, according to therr
sleep history These patients will require referral for sleep
studies The imitral sleep study. which s called a “mean skeep
latency study”, will distinguish those patients with carly
onset rapid eye movements from non-rapid eye movement
sleep The obvious diagnosts with carly rapid eye movement,
along with early onset sleep, 15 narcolepsy This has already
been discussed The patients who have early sleep on their
EEG without ecarly rapid cye movement will require a
nocturnal polysomnogram to distinguish the diagnoses of
steep apnéa vs pnimary hypersomnolence or parasomnias
The parasommas nclude restless leg syndromes and
nocturnal myoclonus The former diagnosts will most hkely
be told to you by the pauent, stnce it 15 a conscrously
annoying problem, where the patient develops *ecurrent
urges to move their feet at mght and this keeps them from
imtiating sleep The latter diagnosis, nocturnal myoclonus
may not be reported by the patient, but by their bed partner.
The recurrent jerking movements duning sleep do not
arouse the patient to conscious awareness, but do cause
ntrusions 1 their sleep The bed partner s usually the
recipient of these jerks and many times keep them awake
This 15 1mportant to note, because interviewmng the bed
partner may give you a hint to the cause of the excessive
aaytime sleepiness early on and avoid an excessive workup
Using this paradigm should allow the fhight surgeons to
establish a diagnosts m over 90 percent of his cases I would
like to mention that flight crew members, like residents,
mterns and many physicians, often expernience daytime
fangue As restdents and interns. many have witnessed their
associates falling asleep duning morming report and
conferences after a 36 hour shift Physicians, n general. are

very lentent when it comes to other members being sleepy
durng the day Aircrew members, many times, are the same
way because of the hectic schedules and extra work that 1y
many times placed upon them It 18 usually not unul the
atrcrew member 1s constdered unsate or unable to perform
their job on a recurrent basis, that they are referred to the
fhight surgeon Therefore, a red flag should go up from the
beginnmg when an aircrew member 15 referred for an
evaluation of excesstve daytune sleeptness

The first case 15 a 27 year old KC135 pilot who fell asleep
dunmg one musston. His  physical exammation  and
neurological evaluation were within normat imuts, There
was no hint of psychiatric illness Review ot his past sleep
history, espeaially 1 the previous week, revealed obvious
sleep depnivation, which was repoited m the mtal
evaluations This pilot was thought to have poor sleep
hygiene and he was allowed to returr (o flymg status This
case illustrated how important it 15 to tahe a careful sleep
history

The second case 15 a 29 year old B52 pilot who was brought
in for recurrent episodes of falling asleep during mussions,
This pilot gave defimte history of sleep paralysis and
hypnagogic hallucinations upon falling asleep. It became
evident that this pilot did have narcolepsy and was
disqualified

In summary, 1t s unportant to emphasize the need for a
careful history during the imtial evaluation, obtaimng a good
21 day sleep history, if necessary, before embarking on an
extensive evaluation Speaking with the bed partner wili help
understand 1f the patient has any parasomias Talkig with
s crew members to establish if thrs has been a chronie
problem or f they are under any underlying difficulties
which could be contributing 15 also essential

(a) Excessive daytime sleepiness

{b) Steep history

Examination
8lood work
(c) Evidence of
medhcal,
neurologic, or
{d) Inadequate quantity (e) Adequate quantity psvchatnc
of sleep of sleep disorder
Sleep latency study” Specialty referral
Voluntary involyntarv
{f) Sleep onset REM (g) Shortiatency
Y, - non-
(h} Nocturnal polysomnogram
[
Poor Inggman Naeesiopsy Slesp y ' 3
sieep apnea hyper- Parasomrias Other
hygiene syndrome somnclence

Fig1 Suggested algonthm for evaluating excessive daytime sleepiness. *A normal sieep-fatency study suggests

that the patent's complaint is relate. ' to fatigue or malaise and not to a formal sleep disorder
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Multiple Sclerosis and Optic Neuritis

Mare S.Katchen, M D
USAF Sciool of Aerospace Medicine
Umted States

The foltowing pz‘:&xr entitled  Selecred  Aeromedical
Concerns  The relatonsiup of opuc neunitis i multiple
sclerosts was the review paper trom which thus lecture was
derived It contamns greater detads and a bibliography. which
was not part of the ongmal lecture, therefore, T have
submutted this in lieu of the lecture stself This paper was
prepated by myself and Colonel Wade Baldwin,
D O M PH ES.. Unted States Army

Optic neuris (ON) oceurs relatively infrequently (Ref 14)
it may be a complication of measles, mumps. chickenpox,
pertussis, follow a wide vartety of other mfectious diseases,
or immuamzation procedures (Ref 14) It has also been
reported tollowing exposure to toxic agents and a number of
drugs (Ref 14) Anisolated attack of ON may also be the first
sign of multiple sclerosts (MS) followed by other symptoms
years later Finally, ON may occur as an iolated eprsode
having a scif-hmuted course and carrying no prognostic
mmplications with respect to central nervous system disease
Reports of an mterval of 20 or more years between an initial
attach of ON and later dissemunated mvolvement have
caused authors to consider an eprsode of (ON) of unknown
ctiology at any age a manifestation of MS (Ref 14)

Most studies over the years have used several schemes for
the diagnosis and chmical classsfication of MS The best
known and most widely used had been the eriterta published
by Schumacher etal These enterta were established in order
to sclect patients for participation m therapeutic trial  ind
pertain only to what night be called defimite MS

As no one laboratory test s diagnostic of MS, the diagnosis
remains a clcal one However, several laboratory and
chinical procedures contribute to establishing the diagnoss
Besides a detaifed history and chnical evaluation in My,
immunological observations, cercbrospmal flud {CSF)
tests, neurophysiological  procedures (including visual-,
bramn stem auditory-, tngemmal-, and somatosensory-
evohed potential measurements), evohed bhnk refleaes. a
variety  of  physiological  and  psychophystological
procedures,  neuropsychological — assessments.  fissue-
imaging procedures such as computer-assisted tomography
(CT scanning) and magnetic resonance maging (MRI), and
urological studies of bladder, bowel and <exual dysfunction
have been used The MS suspect may undergo any number
of the above tests, although not all are performed n every
case

‘The acromedical significance of the relationship of ON to
MS applies to both the selection and retention of wrereu s
The potential for Toss of a spectal sense as a result of
symptomatic MS maket a rated arrcrew member a threat to
flight safety and mission completion The potential for long-
term disability and loss of strained crewmembers makes the
cost of selecting an MS suspect as an arcrew member
proinbitive

It1s our goal to review the world's biterature to

{1} see what subpopulation of ON has been 1dentfied to
be at high rish for MS:

(2) presentastandard for working up and diagnosing MS,
and

(3) suggest a policy or establish research gutdelines for
handling ON i the aircrew population.

In addition. we reviewed the cases of ON and MS evaluated
at USAFSAM over the past 15 years to look for patterns and
effects on retention and flight safety We present two recent
cases to lustrate the difficulties evaluating the above
diagnoses

Approaimately 37% to 50% of MS patients have a climical
episode of ON at some ume duning the course of thewr
disease The risk of developing MS later 1 patients with
wolated ON 18 less certamn The published incidence varies
between 13% and 85% (Refs 2, 6. 7, 13, 21, 27, 28) Most
studies dicate that 25% to 35% of patients with ON will
develop MS. The length of follow-up 1s an smportant
variable i assessing the risk of developing MS, since many
years may intervene between ON and symptoms of MS
Intervals of 24, 29 and 37 years have been recorded, Kurtan
et al found that the proportion of patients developing MS
continued to nse with prolonged follow-up, which agreed
with the work of McAlpine (Ref 1) However, senal studies
reviewed in Kurtan's articie demonstrated that most patients
who deelop MS do so within 5 years (Refs 1, 14, 24)

Despite many studies on the rate of conversion of ON 1o MS,
the subject remains controversial, There are hardly two
studies that have treated the problem m quite the same
manner This reflects the fact that many varrables affect the
desenibed outcome  Most investigators accept a close
relationship. since many pattents with chimcally definite MS
have had ON at some potnt  the course of therr disease
The longest follow-ups have been in some of the studies with
the towest conversion rates This has led to 1solated ON
enjoymg ¢ diagnostic status approaching that of a speaific
disease despite the fact that ON 1 not a chmeal pathologic
entity (Ref 3). Vanables used and the period of follow-up
obscures the relattonship of the cntenia for both the
diagnosts of ON and of MS. Kurtzke (Ref.17) showed thisin
tns tables companng the rate of MS 1n studies group by hike
varables such as cniteria fer MS (see Table 1),

How can we 1dentfy those people with ON who will go on to
MS and whattools arc avadable to make this duffurcntation”
Most patents with one episode of ON do not have any
workup outstde of ophthalmological care and follow-up.
Little attentron 1s given to the ctiology because of its status of
a bemign, self-limited disease When studies are performed
where 1diopatine ON patients are worked up as MS the
predictive value of the standard MS workup battery show< a
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Progression to MS after isolated Idiopathic ON?

TABLE 1

Source, year 'lo‘lull Conhdcn:‘c Posxl})l‘c Notes
MS“o interval MS %

A. Series Reporting Percentages in excess of 40%

McAlpine, 1964 85 7493 - Withdrawn

Ruschbreth, 1968 83 74—89 - Part of MS prevalence survey

Haller etal, 1980 80 61--92 - Abstract only

Nikoskelamen et al.. 1980 75 63-86 19 | eye chiie, prior symptons 19%

Landy, 1983 62 5172 - 1 N, traced cases

Perkin & Rose, 1979 58 36—069 71 1 HIR(O)*, traced cases, not allON
onset bouts

Nikoskelainen & Riekhinen, 1974 56 4560 13 1 eye chnic, traced cases

Rose, 1970 55 4465 - Abstract only

Landy. 1983 54 1464 - 1 N:all ON cases

Hutchinson, 1976 53 14—62 22 Input bras

Bradley & Whitty. 1968 52 3964 32 1 HR(N), traced cases

Lynn, 1959 49 3959 - No details, presidential address

Taub, 1954 46 3360 - Mayo Clinie, ages 20—44,
traced cases

Stendahl-Brodm et al., 1978 44 3256 - 1HR(O), traced cases

Hyllested, 1950 44 31-58 some 1 HR, traced cases

Bradley & Whitty, 1968 41 3152 26 THR(N); all ON cases

B. Series Reporting Percentages of 30%—40% inclusive

Collins, 1965 40 2755 - Cleveland Chimic, ages 2044,
traced cases

Hyllested & Moller, 1961 39 2456 32 | HR(NO), traced cases

Hyllested, 1959 38 27-51 some 1 HR, all ON cases

Compston etal, 1978 36 28—44 i1 1 physicians chme eye hospital,

traced cases
faub, 1954 34 2440 - Mayo Chnic, ages 20—44,
alt ON cases

Cohenctal, 1979 32 2145 3 1 HR(NO); traced cases

Stendahl-Brodwn et al, 1978 32 23—-42 - 1 HR(O); all ON cases

Colhis, 1965 52 2244 - Cleveland Climic, traced cases

Kahana etat. 1976 32 22--43 - Population survey, mcludes RON,
traced cases

Tatlow, 1948 32 15—-53 12 I cye clinic, traced cases

‘Taub, 1954 32 22--43 - Mayo Chinie, traced cases

'Abbreviations
MS = multiple sclerosts

ON = antic neuntis RON == recurrent optic neurits
HR = hospatal records; HR(N) = all inpatient hospit
records hmited to ophthalmology; HR(NO) = all inpatent hospit
"Confidence intervals (95%) from binomial distribution
“Percent possible MS mcluded 1n total MS

al records imited to neurology: HR(O) = all inpatient hosprtai
al records imited to neuro-ophthalmology
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hierarchy of findings with the MRI bemng the most predictive
(Refa 9, 10, 11,12, 15,21, 22, 23. 26. 28) The MRI s now
proven to be the most sensiive imaging techmque for
displayiag MS plaques (Refs 9. 10, 11, 12, 18, 22, 23, 26)
The MRI 15 now the standard for discovermg both the
symptomatic and asymptomatic lesions, especially in the
area of the bram stem and spinal cord (Ref 1) In adduton,
MS plaques do not fade as they doan CT scans (Ref 10) Ttis
also reported that the MRI can differentiate between active
and mactive plaques (Ref 19) It 1s for this reason that
researchers have begun to apply the MRI m cases of
wiopatine ON after an mtial episode 1in an attempt to
differentiate cases ot idiopathic ON from ON as an wutial
symptom ot MS By domg thrs, they can distingush two
grotps of patients

(1) those with ON. a normal MRI and normal neurological
findings, and

(2) those with MRI consistent with a dragnosts of MS and
normal neurologrcal findmgs

Recently, Poser et al established research guidehnes (see
‘Table 2y using clinical and laboratory data in dragnosing MS
(Ref 26) These criteria provide several evels of dragnosue
certamnty and are currently used as guidelines for research
protocols

Before continuing a review of the hterature and discussion,
two case studies are presented to lustrate the aeromedical
problems

CASE 1 — MULTIPLE SCLEROSIS

Major G was a 35-year-old nght-handed navigator with a
history of 3.000 total flymg hours Hs tirst complaint was
diplopia on left lateral gaze which peraisted for one month
At that pomnt, he was seen by an optometrist who diagnosed
a left VIth nerve palsy and a right upper quadrantanopia
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The only sigmificant preceding history was that his entire
family had come down with the flu just before he had
become symptomatie Major G admitted to a tinghng
sensation 1 his left arm when he moved s neck
anteropostertorly, but denied any other symptoms On his
USAFSAM evaluation, his neurologic and ophthalmologic
exanunations were normal, but he had a subjective complain
of difficulty in “keeping track of where cars are” while
dnving This was worse duning the evening

Comments

Major G had two hard neurological findings, both within the
same time frame, There were VIth nerve palsy on the leftand
a night upper quadrantanopa on the night These would
place possible lesions i the left brawn stezn and the left optic
radiations  The most lkely diagnosis would be  dys-
mychnating disease He had an abnormal MRI. consistent
with dysmyehnating disease, and a lumbar puncture with a
mildly ncreased protein and (gG synthests rate Other
testing mcluded visual evoked potentials and brain stem
auditory-evoked potentrals - These were normal The
categortes established by Poser et al (Ref.26) allows the
combination of the history and supportive lab material to
gnve a degree of certamty m diagnosing MS In Major G
case there were two positive laboratory hindings and a
positive history This combination allowed us to make the
diagnosts of definite laboratory-supported MS |t 15 also
possble that Major G's mability to trach cars while driving
was a subtle deficit as a result of a plaque m the tracking
ntegration area which could not be tested directly No
waiver was granted

CASE 2 — OPTIC NEURITIS

Capt J was a 35-year old left-hended pilot who was healthy
until June 1983, when he complamed that he could not clear
the vision m his night eye The following day, he noticed that

TABLE 2
New Diagnostic Cntena for Multiple Sclerosis (MS)
. . Chmcal Parachmeal CSF

Category Altacks evidence evidence  OB/1gG*
A, Clinically definite MS (CDMS)

CDMS A 2 2

CDMS A2 2 I and 1
B. Laboratory-supported defimte MS (LSDMS)

LSDMS BI 2 i or i +

LSDMS B2 1 2

LSDMS B3 1 I and I +
C. Climically probable MS (CPMS)

CPMS (I 2 1

CPMS C2 1 2

TPMS O3 1 1 and I
D. Laboratory-supported probable MS (LSPMS)

LSPMS D1 2 +
*OB/1gG = ohiogoclonal bands or increased IgG i cerebrospinal fluid (CSF)

P gt s ¢ )
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his central vision was decreasing - An - ophthalmologic
exanunation that day revealed the visual acuity i his nght
eye to be 207200 and the diagnosts of retrobulbar optic
neuritis was made He was treated with oral steroids Two
days later, his viston was 20/300 and he was referred to an
academic neuro-ophthalmologic center Ther exanunation
revealed finger counting only m the night eye and no other
abnormahities He had a CT scan which was reported as
normal He was treated with pulse high-de<e sterowds tor
three days Six to eight weeks later, he hac improved
although his vision was still not 20/20° He was ‘ast seen at
the neuro-ophthalmologic center in October 1¢83. At that
time, his visual acuity was reported as 20/20 and he had a
positive color viston deficiency He remained disquahfied
from flying duties until January 1985, when he recerved a
waner His USAFSAM evaluation n 1987 revealed a
normal neurologte examination except for a positive Marcus
Gunn pupil on the nght An MRI, performed prior to the

SAFSAM cvaluation, revealed multiple lestons 1n the
peniventricular and deep white matter, consistent with MS
plaques. The rest of Capt, J's workup was normal including a
fumbar puncture and evohed potentials

Comments

The question was then raised whether an episode of ON,
followed by an abnormal MRI. was substannal enough
evidence for the dragnosis of MS. There 1s great controversy
in the lerature over ths, and the decision was to wait 4—6
months and repeat the MR1 to Jook for evidence of ongoing
CNS lestons The repeat MRI revealed no change in the
lesions seen on the previous MRI, nor did it reveal any new
lesions At that ime. the decision was to recommend wanver
It should be noted that a review. loohmng at the specific
question of optic neuris and MS, 18 ongomg at the present
time in a muiti-center study in the Umted States inaddition,
all cases of ON are curtently bemg entered into a study
group at USAFSAM

REVIEW OF LITERATURF

From our review of acromedical concerns of ON and MS.
weve deaided to tocus on the MRI as atoolin predicting MS
in ON patients

In answerning the question “Does the MRI predict MS in ON
patients?”, we have selected the following articles to be
presentedin depth This can be done under this special case,
since the hiterature using the MRI to speafically diagnose
MS m cases of new-onset ON 1s limuted

MRI in the Diagnosis ~ A Prospective Study with
Comparison of Clinical Evaluation, Evohed Potentials,
Oligoclonal Banding, and CT

Authors D W Parv et al, (Ref 22)

Multipic  scleross v diagnosed  chnically by the
demonstration of white matter dysfunction disseminated in
time and space |chnically definte MS (CDMS)} (Ref 26) Tn
recent years, parachincal evidence for dissemmation in
space has been accepted for research protocols The
presence of ohgoclonal banding (OB) or evidence for
mercased rates of immunoglobinan CNS i required to meet
cnitena for laboratory-supported defimte inultiple sclerosis
(LSDMS) MRI of the bramn s more sensitive than CT for
demonstrating MS lesions Lukes et al, studted ten paticnts
with CDMS and found MRI esions m all of them Gebarski
ctal found that 26 o1 30 (87%) COMS patients had MRI
lestons Paty s eaperience shows that 124/133 (93%) of
CDMS patients have abnormal MRI scans Of these 133,

H7 (88%) had “MRI strongly suggestive of MS™ The
frequency of abnormal studies i “suspected MS™ patients 1s
lower than in CDMS The ability ot MRI and the category of
[.SDMS to predict the chnical diagnosts of MS (CDMS) has
not been determined

Paty ct al exanmned 261 patients referred to our MS chnic
and to other umversity neurologists for the diagnosts of
suspected MS When possible, within a period of six weeks,
they performed the following on each patient

(1) neurologic examination,

(2)  mgh-volume detayed CT (HVDCT),

(3) wvisual-evoked potentials (VEP),

(4) somatosensory-evoked potentials (SEP),
(5) CSF analysis for OB, and

(6) MRI

They dic not use bram stem auditory-evoked potentials
because they had not been of major utlity i ther
experience

Two hundred of these patients form the basis of this report.

They analyzed the data on these 200 patients to answer the

following questions,

(1) What s the value of MRI studies i comparnison with
other parachinical tests in demonstrating dissemination
1n space”?

(2) Can a logical, systematic approach be developed to
uetermine which parachmeal test would be most useful
m certan clinical situations?

(3) What percentage of patients suspected of having MS
can be moved nto the category of LSDMS by usng
these parachmcal tests”

They herem report ther imtial findings Only long-term
clinicat follow-up will allow comparison of the results of this
study with the diagnosis of CDMS

Resudts

Iwo hundred patients have completed all studies Table 3
gives the climical characteristies of these patients  They
separated them into chinmcal subcategories of optic neuritis
(ON), CPM (chronie progressive myclopathy), paticats with
a completely normal neurotogic examnation (NNE). and
patients with brain stem and cerebetlar presentations Table
4 gives a summary of the positive results of the various tests,
broken down by clinical categories MRI, evoked potennials,
and CSF all had an approximately 50% abnormality rate of
25% "The frequency of VEP abnormality in ON was 87%.
and the frequency of SEP abnormality in CPM was 75%
The MRI was “strongly suggestive of MS™n 25/38 (56%) ot
ON and 31/52 (60%) of CPM patients The frequency of
MRI abnormality was less in the NNE group Table 5 gives
the other parachmcal results for all categories of MRI
abnormahties For the 9 patients with only a single lesion on
MRI, 7 (78%) were OB-positive These findmgs support a
propositon that a single. appropriate and asymptomatic
lesion on MRI can be useful as evidence for dissenmnationn
space when used i compunction with mdependent chmeal
and CSF findings appropriate to MS The other studies
{except for C1) were abnormai m 16% to 26% of patients
with normal MRIs The other MRI diagnoses were two
cortical infarctions, one cerebral and one cercbellar atrophy,
one bram stem and one cerebral tumor, and one bran stem
artertovenous fistula malformation

Discussion
Paty et al have previously found pathologic corretation of
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TABLE 3
Clinical Charactenstics in 200 Suspected MS Patients

Female Male Total !

Number 134 66 200 '

Age (mean) 42 yre 46 yrs 43 yrs

Age (range) 1279 y1s 2274 yrs 12=79 yrs

Duration of disease (mean) 76 yrs 74 yrs 76 yrs

Duration of discase (range) 0—48 yrs 0—43 yry 048 yry

TABLE 4
Frequency of Paractinical Abnormelities in 200 Patients with Suspected MS and Chinical Subcategories
VEP SEP cT MRI $S MRI AA OB !

All patients (N = 200)) 92 (46%) 98 (49%) SO(25% 98 (49%) 124 (62%) 93 (47%)
ON (N =3§) 33(B7%) 13 (349%) 8(21%) 25 (66%) 29 (76%) 23(61%)
CPM (N =152) 28 (54%) 39(75% 1 (21%) 31 (60%) 36 (69%) 32(62%)
NNE (N = 34) T(21%) 10 (29%) 4 (12%) 6 (18%) 13138%) 9 (27%)
Bram stem (N = 54) 22(41%) 28 (52%) 11(22%) 26 (48%) 32(59%) 26 (48%)
Cerebellar (N = 22) 13(59%) 13 (59%) 0 (29%) 13 (59°%) 18 (82%) 10 (46%

Abbreviations
PM = chromce progressive myclopathy
MRI SS = strongly suggestive of multiple sclerosis (MS)
MRI AA = any MS-like abnormalty (one or more MS-hike lesions)

NNE = normal neurologic evaluation
OB = ohgoclonal banding

ON = opbc neurtis

SEP = somatosersory-evohed potentials
VEP = yvisual-evohed potentials

TABLE 5
Frequency of Other Paraclimcal Abnormalities in Various Categories of MRI Dragnosis

MRI Diagnosis VFP SEP C1 OB
Strongly suggestive of MS (N = 98) 65 (66%) 64 (65%) 56 (37%) 66 (67%)
Suggestive of M§ (N = 9) 4 (340) 2(22%) T (11%) 4 (44%)
Posable MS (N = §) 3(37%) 3(37%) 1(13%) S(63°)
One lesion (N =™ RYRRUS! AUETO0 3{80%; 7{78%)
Normal (N = 69) 16 (23%) 18 (26"%) 6 ( 9%) 11 (16%)
Non-MS finding (N = 7) 1 (14%) 5(71% 2(29%) 0
Abbreviations

OB = oligoctonal bandmg
SEP = somatosensory-evoked potenuals
VEP = visual-cvohed potentials
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dysmyelinated areas 1n the majority of MRI abnoimahties in
MS patients In systematic serial studies (Ref 8), new lesions
that are enfirely asymptomatic may appear and disappear
The occasional lesion that disappears indicates that 1t has
resohved to a state below the detection threshold of the
technique of the particular machine used. Nevertheless, they
are impressed by the tack of specificity of MRI for MS The
present study used patients m whom MS was chimically
suspected by MS-knowledgeable neurologists They found
that a "MRI strongly suggestive™ pattern can be produced by
other disease states One particular problem will always be
that of acute dissemnated encephalomyehits (ADEM),
which can produce both dissenmnated chimeal CF and
MRI-detected lestons and OB

This prospective study of parachnical tests 1in diagnosts of
MS has <hown that the MRI 15 the most sensitive way ot
demonstrating dissermination m space MRInot only had the
most frequent overall abnormiality rate (62%), but. in
analysts of ON «und CPM patients, 1t wdentified all patients
that could be diagnosed as having LSDMS in 18 '19 (95%0)
whe later developed diagnostically  sigmficant ¢himecal
events, OB was the neat most sensitive predicrer of CDMS,
at 75% Evoked potenttale end C7T each had a 50%
pred ction rate

CT was not dragnostically helptul and, based upon these
data, they feel that when MRI 15 avalable, CT 18 not
necessary for establishing dissemmation m space

MRI 15 not only the procedure of choice for demonstration
ot dissemination 1 space. but it will allow prospective
evaluation of the evolution of the disease process

MRE: Sensitive and Safe in Diagnosing MS
Author D 1 Midler (Ref 18)

Brain MRI Sensunuv

Magnetie Resonance Imaging (MRI) 1s very sensitve 1n
detecting the bran lestons of MS They are best seen on
mnoderately T2-weighted sequences Miller analyzed 200
consecutive  patients who had  chmcally definte MS
according to the Poser critena

The characteristic MRI pattern, based on thus study s one of
multtfocal white-matter lesions, particularly appearing n
the peciventricular location and most often invowving the
body of the lateral ventricle Postmortem studies have
confirmed that such MRI lestons indeed coirespond to MS
plaques

Multfocal white-madter lestons, ndistinguishable  from
those of MS, are also seen in patients with cerebrovascular
(CV) disease  Furthermore, 5% to 30% of normal
mdividuals 50 years of age or older have white-matter
lesions, which are seen more frequently i those with nisk
tactors for CV dise se (including hypertension), and with
mereasing age i seeans most likely that the lesions are due to
asymptomatic CV disease

Wi summary, MRI i lugidy suggesuve i deweeung e
characteristic bran lesions of MS, but the MRI pattern s not
speaific for these lestons

Bram MRI Age and Actvuy of MS Plaques

Simple mspection of the MRI scan does not differentiate
new, active lestons from old, mactive ones Relaxation-time
measurements are also ineftective in distingutshing the age
of lestons However, recent expenence with senal MRI,
using the contrast marker gadopentetate dimegulmine, has

shown that 1t 15 a usetul marker of new and biologically
active lesions Enhancement 1s a consistent teature ot new
MS plaque while 1t appears only infrequet.tly i older ones
These observations also suggest that blood-brain bairier
(BBB) umparment may be of mportance in  the
pathogenesis of MS lestons

Silent Brain Lesions in Patients with Isolated Optic
Neuronitis — A Clinical and MRI Study
Authors L Jacobs et al

Lawrence Jacobs, et al stated that MRI has proved to be
much more senvitive than C1 for idenufying bram lestons n
patients with MS, It has also proved 1o be more  nstve
than CSF and evohed potentials studies for making the
untial diagnosis of MS In this study, Jacobs et al used the
MRI to image the bramns ot 16 patents with isolated ON, All
had normal findings on CT examination Al patients had
detinite reolated 1diopathuic ON by accepted  ciimical
dagnostic criteria There were 11 female and 5 male
patients, aged 12 to 62 years The ON was unmilateral m 13
pattents and bilateralin one patient

Kest'ns

CT findings were normal i all patients, but the MRI scan
was abnormal n 8 patients The MRI idenufied muluple
lesions (2 to 7 lestons) m 6 patients, i 2 patients, only one
lesion was wdentified,

The only CSF abnormality in any of the patients was the
presence of ohgoclonal bands (dentified 1 S pautents)
There was no consistent relattonship between the MRI and
CSF findings  Three pauents with  abnormal MRI

exanunations had normal CSF <tudy results One patient.,

with a normal MRI refused lumbar puncture

The foitow-up of these patients since the tume of therr MRI
examunations had been 201 to 4.4 months for a total
tollow-up since onset of idiopathic ON symptoms of 2
months to 72 years None of the pauents has had a new
episode of ON or developed symptoms or signs of
dissemunated lesions of the CNS Al of the patients have
remamed neurologicatly normal except for symptoms and
signs related to thewr previous eprsode ot idiopathic ON

Comment

Therr findings demonstrated that half of the patients who
eapenence an episode of iopathic ON may harbor one or
more lesions of the bram that are chmically silent 1t 1< ikely
that these lestons are MS plaques because the pattern.
location, and extent of the MRI abnormality obscrved 1s
similar to that seen in patients with proved MS. By recently
pubhshed crntena  (Ref26), the four pauents with
abnormalities of both MRI and CSF have defimte MS, the
other four with abriormahitics by MRI but normal CSF have
probable MS.

In the majonty of their patients, the idiopathic ON scemed
to be the only chnical mamfestation of a disease process that
was aircaay dtssemimated i the CNS However, none of tne
patients has gone on to develop overt MS during the penod
of follow-up While our mean follow-up period for the entire
group 1s relatively short, one patient with an abnormal MRI
«can has been followed up for over seven years and another
for over four years without developing cimical signs of
dissemuination, It has been stated that, if a patent with
diopathnc ON 1s going to develop MS. he/she will usually do
so within four to five years (Refs 1,2, 16, 17). However, there
have been many recorded exceptions, and MS has evolved
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from a bachground of ON occurtmg as long as 33 vears to
50 years previously

MRI of the Brain in Isolated Optic Neuntis
Auwthors K Johns, etal (Ref12)

Karla Johns et al (Ret.12),1n thetr article used the MR of
the bran w 1solated ON to look for evidence of subchimcal
disseminated mtracramal demyelation

Pattents and Methods

Fhey sclected 10 patents (age range 15 to 45 years) with
wolated ON for the study Each had a rapid onset of
decreased vision, achieving @ maximum deficit within 7
days There were no retinal, vascular. or neoplastic lesions to
account for the symptoms Results of a neurotogical exam by
a neurologist were otherwise normal

From all pauents, they obtamed a complete blood count
(CBQ). anti-nuclear antibody st results, an ESR, a chest
roentgenogram, and a4 complete physical examination
results, to exclude collagen vascular disease, sarcoid. and
othier systematic diseases

Resuldts

Ien patients with solated ON were studied, seven had
abnormal mtracranial lesions i the periventricular white
matter simtlar to that previously desenibed i MS These
lestons were asymptomatic The follow-up time of these
pattents ranged from two months to two years, with a mean
of 136 months A summary of the findings and chincal
courses i these ten patients 18 listed m Table 6

Comment

In one chimical study ot 42 pauents with clincally definite
MS all had abnormal MRIs, but only 45% had abnormal
CT scans fhe sharp margins of these lesions and therr
pernentricular and brain stem distribution are simular to the
configuration and distnbution of dysmyehnating plaques
seen in autopsy studies of patients with MS

Using MRI they found that 70% of patients with ON did,in
fact, have asymptomatic dissemnated lestons  Thus, with
MRI much mote widespread imvolvement of the CNS 14
demonstrated than 1s chmeallv suspected  Two recent
studhies have demonstrated subchimeal MRI tindings in 50%
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and 01% ot patienis with ON (Ret 20) However, m this
study. the interval between the onset of symptoms and MRI
scanming was short (mean 45 1 days). compared with means
of L5 vears and 63 days, respectively, i the above studies In
addition, Jacobs 't al cniteria were more stngent Thus,
finchngs may represent the inadence of subchimical
dissemmation carly m the course ot wolated ON with
greater aceuracy

Impact of MRI on the Assessment of Multiple Sclerosis
Patients
Authors L Jucobs et al (Ref 11

[ awrence Jacobs et al noted that CT examinations of MS
pat ents were usuallv notmal The Tast few vears” eaperience
with MRI 1n the chnical environment seems to demonstrate
its superionty over CT for assessing the bram n MS

Thev studied 147 patients with defimte or probable MS
Lach of the patents had simultaneous or near aimultaneous
CT studies and the two examiations were compared

Cliuce I Correlation

Patients’ chnieal profiles were categonzed by functional
groups and disability status according to a modified Kurtzhe
scale betore or shortly after scanmng  Patients were
chnically reassessed and rescored at time of repeat scanning.
In 27 ot the patients, the lesions dentified by MRI were
compared with the patient’s climcal status and correlated as

(1) defimte, leston defintely caused clinical svmptoms or
S1gns,

(2) possible lesson may have caused symptoms nr signs, or

(3) none, lestons definitely did not caused symptoms or
signs (climealiy wlent)

Resudrs

CT was abnormal in 56 (38%) and MRI it 98 (67%) of the
patients The most common CT abnormahity was one or
more areas of decreased density of white matter (42
patients), which were diffuse and 1ll-detined Bran stem-
cerebellar lesions were not identified by CT

MREdentfied all of the lesions that had been demonstrated
by CT Italso revealed one to several more lesions than were

TABLE 6
Findings and Chnical Courses in 10 Patients
Patient #, Intracrantal (@' Follow-up - Chmcal
sensage (vrs) MRI findings findings months course
[ ) perventricular lesion normial 17 no recurrence
2'M136 normal not obtamed 17 no recurrence
3 F/32 penventricular lesion normal 19 developed MS
4/F30 normal not obtamned 15 no recurrence
S35 pernentricular lesion normal 12 no recurrence
6/M/29 multiperiventricular lesions normal 10 no recurrence
7. M/42 normal ot obtained 12 no recurrence
8/F.2] peniventricular leston not obtamned 2 no recurrence
91,45 penventricular fesion not obtaned 8 no recurrence
10/1- 745 penventricular lewion not obtamned 8 no recurrence
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shown by C1. Morcover, MRI revealed one to several more
lestons 1n 42 patients whose C I examunations had been
normal In 14 patients, the MRI identfied lesons of the
posterior tossa that were missed by CT

Sertal Studies

Parenchymal enhancing lesions were observed to disappear
m 46 patients who were studied with sertal CTs, In 2
patients, one o1 more nonenhanciny, arcas of decreased
density were also observed to disappear However, MRI
lestons correspondmg to the CT lesions (nonenhancing
enhanemg) persisted unchanged after they had disappeared
onC1

Comments

Their experience with 147 MS patients indicates that this
techmque has had a major impact on the assessment of these
patients MRI usually showed more lestons and extensive
mvolvement than the CT Even more stnhing was the
observation that MRI revealed obvious lestons that were
often extensive m 91 patients who had completely normal
CT scans MRI revealed posterior tossa lestons that were
completely missed by C7en 14 patients The explanation for
this mcreased sensitivity of MRI for wentifying posterior
fossa lesions 1s that MRI images are not affected by artifact
from adjacent bone, as are those of CT

MRI idenufied all of the parenchymal abnormalities
(nonenhancing, enhancing) shown by CT It also continued
to show the lestons (unchanged  appearance) after they
had stopped enhancing Thus, some fesons will be
visuahized only temporarily by CT (when they show contrast
enhancement), but this s not the case with MRI In their
experience with 147 patients. once an MS lesion 1s seen by
MRI, 1t does not disappear duning serial examination

Detalled chinical correlations of the lesions identitied by
MRI have been conducted on 27 of thetr patients to date and
reported clsewhere These correlations have shown that
75% of the lestons were clincally stlent A sunitlar poor
correlation between lesion site and chrucal signs was found
in another recent study Some combination of physiologic
activity and anatormic location probably determines whether
or not an MS lesion will become symptomatic Anatomice
focatton may be most important, since the only lesions that
had definite chmeal correlations were located - the
posterior fossa, whether the patients were i exacerbation or
remission.

Senal Gadolinium-Enhanced MRI in MS
Awthors D I Miller, et al (Ref 19)

Introduction

D HMiller et al stated that MRI is hughly sensiive for
demonstrating  bram  lesons 1in pattents with MS
Abnormabties are reported in 85% to H0% of patients with
chimcally defimte MS, and the MRI lesions have been
cotrelated with plagues on postmortem The charactenstic
pattern 1s one of multfocal white-matter lestons, many of
which are adjacent to the lateral ventricles

At present, 1t is not possible to determune the age or state ot
biological activity of a plaque seen at g sigle MRI
examnation It would be of value to establish the lesions
ages in two groups of patients with (1) a angle chnical
eprsode of typical demyelmaung disease (e.g . acute optic
neuriis) and MRI evidence of asymptomatic multifocal
bramn lesions Evidence of lesions of different ages i such
patients would suggest a multiphasic disease (1., MS). if all

lestons were the same age, the monophasic disease (1e.
acute dissemmnated  encephalomyeliisy would be more
likely (2) MS patients participating i therapeutic tnal,
where the appearance of new and active lestons would
provide evidence of continuing disease progression

While senial CT studies show that the blood bram barrier
(BBB) abnormalities cortelate with chinical disease activaty,
they do not establish the age of the lesions, Because
unenhanced CT has alow sensitivity {or detecting plaques.at
v not posstble to state whether o new enhancmg leston
represents reactivation of an old plague or the development
of a new one

MRI, with 1ts high sensitivity 1 detecting plaques, 15 well
suited to a senal study of BBB abnormahties wm MS
Contrast agents are required to  demonstrate BBB
mparrment with the MRI The most useful to date
gadohmum DTPA (Gd-D 1 PA). a paramagnetic agent which
strongly enhances the relaxation of water protons

Milter et al performed a senat study with Gd-DTPA-
enhanced MRI i MS to estabhish (1) the duraton of
enhancement of MS plaques and (2) the relationship ot
enhancement to the age of the lesion

In view of a previous report that acute lesions have longer
relasation time than chronic ones (Ref 20), they alco
recorded  these times i ennancing and nonenhancing
lestons

Methods

Ten patients aged 28 to 47 years with chimcally defimte MS
(Ref 25) were studied, 8 were m acute chimeal relapse at the
time ot the hrst scan, 1 had a 1efapse 3 months betore the
tirst scan: another had had gradual detenoration over
several  months,  Follow-up  scans  were  pertormed
approsimately T month and 6 months after the first sean
Light patients completed 3 scans

Resudrs

Tt Scan

In atl 10 patients, enhanced MRI demonstrated multite cal.
mainly white-matter bram lestons typical of MS In total, 76
of the lesions showed contrast enhancement Enhancing
lesions were seen m 8 patients, the 2 with no enhancing
festons were not 1 an acute refapse at the ime of scanming
Enhancing lesions i asite compatible with the acute climeal
relapse were seen 10 6/8 patients Most enhancing lesions
were asymptomatic Enhancement most often involved the
whole leston, but occasionally there was penpheral ring
enhancement only.

Second Scan

This was performed in Y patients 3 to 5 weeks after the first
scan Of the total of S4 cnhancing lesions seen n these
paticnts on the first scan, 42 were no longer enhancing, while
12 showed perssung  but  sometmes  dimmished
enhancement

Twelve new leston areas (8 new lesions and + definite arcas
of extension of old lesions) were 1denufied on the
unenhanced  scan, and all  displayed  enhancement
Enhancement was also seen i 2 older lestons which on the
first scan were nonenhancing

T'lurd Scan
Eight patieats were rescanned 6 months after the fust scan




A total of 15 new lesion areas were seen i the unenhanced
scan, of which 8 displayed enhancement Enhancement was
also seen in 2 older lestons which had been nonenhancing on
earlier scans No enhancement was seen in any of the lesions
which had enhanced on earlier scans

Lestons Seen Only with Gd-D1PA Enhancement

Over the course of the study. a total of ¥} small enhancing
areas were scen which were not visible on the unenhanced
study In cach case. they were seen in the corten or
subcortical white matter, and were no longer viable on
follow-up vean

Iolerance 1o Gd-D1PA

No «de effects were noted in assoctation with Gd-DTPA
admunistration The refapses which occurred in 1 patient
within several weeks of the scan were probably comadental

A transient elevation of serum ron level was seen m 827
examinations 4 to 24 h after iyection, and returned to
normal 1n all cases within 48 h

Comments

The tudy confirms that Gd-DTPA-enhanced MRI
frequently demonstrates erhancing festons in patents with
clmeally active MS "the majonty of enhancing lestons are
asymptomatic Most lestons enhanced for less than 1 month,
anu none longer than 6 months Enhancement was seen in
every new leston which appeared m a penod of
approxmmately 1 month (between the first and second
scans). and 1 many but not all lesions that appeared m a
period of S months (between the second and third scans)

The study also showed that the BBB imparrment develops
occasionally i older. previously nonenbancing plaques
without evidence of increased size.

It 15 not surprising then that the enhanced MRI
demonstrated a number of smail cortical or subcortical
lestons that were otherwise imvisible

The man conclusion from this study 1s that Gd-DTPA 1 a
sensitne marker of the BBB umaparment which occurs
consistently i new plaques It should prove useful
montoring therapeutic trals in MS,

Conuments

There s no doubt that a certamn percentage of idiopathie ON
patients will develop MS. In a avihan setting, 1it's not cost
cffective to evaluate each patient wath ON as an MS suspect
[n the aeromedical community, where the diagnosts of MS
can lead to aloss of a tramed aircrew member and expose
the service to costly long-term care, the evaluation for
potential MS may become cost benefical Tomprove on the
predictive value of the standard MS battery. our review of
literature gives us several suggestions First, there may be a
subpopulaton of patients with idiopathic ON who are at
gh risk for developing MS Second, this subpopulation
may bedentified by MRI scans, spectfically. those patients
whu have MRIT findugs consisient with typrear praques by
deseripuon and locatien for MS “The final stage or this
research has to be the longitudinal follow-up of tins
subpopulation  Prelimunary data by the s:x articles used
reveal that the MRI may be predictive i 37% to 50% of
these patients, If thes predictive rate s substantiated by other
studies, this would iead the acromedical commnnty to a
spectfic pohicy as regards ON patients

Given the formation gamned so far, only the following
conclusions can be made
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(1) ON s afirst symptom of MS i a uignificant percentage
of patients,

(2) ‘The speaific nsk factors such as age, sex, age at the
tial event of ON, recurrent or bilateral ON, either
mdividually or grouped are not good predictors of
developing MS.

(3) The MRI divides the .diopathic ON patients mto two
groups, those with normal MRI and those with MRIs
consistent with MS

(+) Longitudinal studies thus far show a hugher rate of MS
among the abnormal MRI group

(5) If thus finding holds true i large long-term studies. 1t
suggests that the MRI may be a cost-eftective tool to
select out candidates for arrcrew prior to the cost of
trammg It will also allow us to dentfy a rated
crewmember who has an increased nisk for specal
sense Joss after secovery from ihopathic ON.

(6) The Umted States Air Force has evaluated 63 arrcrew
members with ON at USAFSAM. Applymng the MRI
cniterta, these cases can be divided into two groups and
followed fongitudinaily. This would help answer these
questtons raised by thie review This effort could be
turthered m a longttudinal study by senal MRIs

(7y DHMuler ct al suggest that the use of gadolinum
contrast with the MRI may allow dating of the different
plaques, which would show ongomng disease and mahe
the diagnosis of MS more secure
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Headache

Mare S.Katchen, M.D
USAF School of Aerospace Medieine
Uhited States

Headaches of some type have been reported to occur m up
to 70%% of the population of the United States at some poit
m therr hfetime Vascular headaches are reported m up to
20% of this population Our task 1» to properly calsafy the
headache. discover any triggers or unique circumstances ot
the headache and deade if st s aeromedically significant

the classificaton of headaches and tacial pain has
undergone it first1evision since 1962 and was published
Cephalgia 1988, 8 1=-72 The utle of this special
supplemient was Classification and Diagnostic Criteria for
Headache Disorders. Cramal Neuralgias and Facal Pan,
This divides the many types of headaches by desenption and
speafic crtena much bike the DSM T This manual will
help the fhight surgeon understand the complexty of
headache desenption and may save valuable reso

The mam 1ssue v when does @ headache become
acromedically significant The answer seems to differ from
service to service and country to country. I prefer to use the
rules of thumb which measure the headaches and then
accompanying symptems agamnst their effect on flight safety
and  effectiveness  Headaches,  spectfically  vascular
headaches, such as classic migramnes are not inocuous
problems Loss of a visual field which ¢an occur betore a
headache or an aphasia can be asernious safety hazard There
are documented class A (loss of hfe or arreraft) accrdents
directly refated to this problem Qur rule has been that
headaches that cause incapacitating pain o1 joss of a spectal
sense constitutes an acromedically  sigmificant disease
Makmng that distinction and mahing sure of your diagnosis i
the cructal issue. We will review several examples that have
been seen i the last 3 years These cases raise the areas ot
controversy often accompanying a headache evaluation

! How can one make the diagnosss of a recurring illness
eg nugram s after just one episode

2 When can incapacitaung headaches be waverable

3 How can we more effectively deal with these problems

Case 1. 30 year old prlot with sudden nght homonymous
hemanopst. and headache

Ttus pilot reatized he had a problem when he could not see
mcwingman The headache was very mild He was orginally
told that since s headache was not incapacitating he could
conunue to fly The pitot feit this was unsafe and requested a
1ull ¢vatuation Appropnately he needed a CT scan to rule
out a mass leston This was normal The piot recognized
that loss of this special sense which could occur
unpredictably was mcapatible with flyng safely and he
remamed grounded even though he had only one event

Case 2. A student pilot with the worst headache of his hfe
duning intercourse He had beena weapons officer in the F-4
tor § years previously

This student had clearly what he desenibed as an

capacttating headache, but there was a specific and umque
tnigger This was a classie cottal magrane of the explosive
type (see above reterence) which was not transferable to
simtlar M-1 or L-1 anti-G straming maneuvers proven by his
past fustory m the F-4 Because of this he was able to
continue his flying career

Case 3. A 35 year old pilot complained of similar contal
nugrames but also developed paroaysmal incapacitating
headaches  on anti-G  stranmng,  Ths cotal  migrare
overlapped mto a type of exertional headache and he could
only be allowed to fly in non-ligh performance arreraft, but
he was retamned as a valuable resource and kept his flying
career

The pomnt of these cases 15 that there are many shades of
headaches and many causes A careful history 1s the most
unportant part of the evaluation including dietary history.
sleep patterns, dnnking ete Certanly any patient with
neurologic deficits or impaired consciousness  requires
neuto-imaging  Patients with the worst headache of their
Jives also deserve lumbar punctures

To help gutde your exam and hustory, T have enclosed a
chech-Iist of questions concerning. the entire headache
episode Thus hist as currently beng used in a retrospective
study of patients seen at USAFSAM and hopetully will
begin being used for a prospecuve study in the near future
As you can see from this st of questions the headache 1
diided 1nto signs, symptoms and onset of symptoms There
1 asection on testing but this does not imply every test hsted
needs to be performed on every patient If there is any tocal
defiert with the headache a type of neuro-imaging should be
performed You are welcome to use these sheets for your
OWn purposes.

At present there are no anti-migraine medtcations wavered
to allow for prophylactic or on an as-needed basis o the
dragnosis ts important to your flyer's career and every effort
should be expended to make the best diagnosis

HEADACHE STUDY

Event (Circle Number)
A Occurted Prior to Event (Within Days)
1 ViralType Symptoms (malatse. muscle aches.
nausea GIdidtressy
2 Febnle liness
3 Sleep Deprivation
4. Sleep Cycle Alteration
5 Altered Diet (introduction of new food or food
source)
6 Atypical Alcoho! Consumption
7. Photophobia
8  Nech Pan or Stffness
9 Stressors  (death/divorce/family  relationstup/
worh change)
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10 New Diet o Weight Reduction Scheme — k- Headache Quality (Can be More than One)
deseribe 1 Tightness around Head (band-like)
11 Over-the-Counter or Other Medications 2 Aching
12 Head Trauma 3 Pulsating (pounding/ throbbing)
13. Travel
I Locaton of Headache(s) (Can be More than One)
Occurred Just Prior to Event (Seconds to Minutes) ; l“‘,';::;t'}‘;l:";g
1 Emotional Shock (describe) 3. Migraung
2 Head Injury o Slerarng
Jurs 4 Facial Only
3 \falsalva . 5 No Headache Noted
4 Exeruon (acrobic) 6 Ocapial
: pita
5 Eacition (anacrobic, e g. weight lifung) 7 Neck
6 Bowel Movement 8 Jaw
7. Intercourse
3' ;O)lfghl:l:g G Headachie Pain (At Its Worse)
10 Ju‘s:[,:w%kc from Sleep I Incapacitating
11 Eating (specfy food — 1ce cream, ete ) 2 NotIncapacitatng
12 S‘l‘u dyig ) 3 Able to Work through It
5 ”ypmg““mmn 4 Able to Work after Awhile
14 Faaial Pam or Abnormal Sersation S Greater than 7 ona 1—10 scale
H Headache Pan (I mcapacitating — Time of
Symptoms Just prior to Event (Howrs) Incapacitation)
1 Uneasy Feehng 1 1-5 Minutes
2 Nausea 2 5—15 Minutes
3 Vomnung 3 15 Mmutes — 1 Hour
4 Neck Pam/Tightness 4 Greater than ] Hour
S Facral Pain/Dysesthesia
6 Scotoma (scntillating or other) I Duraton of Headache (Total Headache)
7 Field Cut 1 Less than « minute
8 Paresis 2 Lessthan 5 munutes
9 Dysesthessas (face/arm/leg on one side) 3 Lessthan 15 omnutes
10 Malase 4 Less than 1 hour
11, Gl Dastress (gas, diarrhea) 5 Lessthan 4 hours
12 Chest Pain 6 Lessthan 12 hours
13 Photophobia 7 Less than 24 hours
14 Loss of Appetite 8  Greater than 24 hours
15 Increased Appetite
16 Chills J Accompanying Symptoms
17 Decreased Level of Consc.ousness 1. Neck Tightness
18 Loss of Consciousness 2 Jaw Pamn
19, Increased Irritabihty 3 Nausea
20 Abdommal Pamn 4 Vomiting
21 Other Visual Disturbance — describe S Scotomas
22 Other — describe 6 Field Cut
7 Other Visual Disturbance — describe
Occurred Just Prior to Event (Seconds to Minufes) 8 Gl Distress
1 Nausca 9. Photophobia
2 Vomiting 10 Dysesthesia (hemisensory)
3 Neck Pan/Tightness 11 Confuston
4 Facial Pain/Dysesthesia 12, Irritabahity (increased)
5 Scotoma — (semtillating or other) 13 Decreased Level of Consclousness
6 Field Cut 14 Chills
7 Parests 15. Other — describe

8 Dysesthesias (hemtsensory)

9 Gl Distress K
10 Chest Pain
11 Abdomnal Pamn

12 Photophobra

13 Other Visual Disturbance — describe
14. Chills

15  Decreased Level of Consciousness
16. Increased Irritabiity

17 Decreased Concentration Abihity

18 Uneasy Feeling

19 Other — describe

Accompanying Signs

10.

B e R R S

Rinnorrhea

Conjunctrval Injection

‘Tearing

Ptosts

Dysarthnia

Aphasia

Parests

Persistent Defieit — Stroke
Cramal Nerve Deficit — describe
Other — descnibe
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i Fanuly History 3 EEG (If Abnormal. Describe)
I Poutinve for Migrames 4 Echocardiogram (It Abnormal, Deseribe)
T Postnve tor Headaches or Other Pan Conditons 5 MRIScan (If abnormal Describe)
3 No History of Above 6 Lumbar Puncture (If Abnormal. Describe)
7 Angiogram — Cerebral (If Abnormal, Describe)
o g
M- Personal History 8 Other Related Tests (It Abnormal. Deseribe)

1 Historv of Motion Sichness
Huistory of Head Trauma
History ot Mitral Vahve Prolapse
History of Svncope

Ehstory ot Labile Hyvpertension

PR}

O Duagnoss
I Vascular Headache — Common Migrame
2 Vascular Headache — Classic Migraine
3 Vascular Headache — Complicated Migraine
N Work-Up 4 Acephalgic Migrame
I Neurological F xam (Jt Abnotmal Describe) S Cluster Headache
2 (T Scan (It Abnormal, Describe) 6 Tension Headache

-
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Mishap Aftercare

by

John C. Patterson, Ph.D

Chuef. Aerospace Chnucal Psychology Function
USAF School of Actospace Medicine
United States

This paper is the result of a panel discussion which was held

during the AGARD course on neuropsvchiatry and
acrospace mediane Of primary concern after o nshap are
physical and somatic matters which are covered well in other
places Sccondly, however. evidence 1 mounting  that
emotional and psychological adjustments to a mishap can be
\eTy Iportant to vartous categories of victims who may be
mvolved m a mishap Relatively simple and straightforward
psvehologreal mishap aftercare pninciples are avarlable and
have been tested 1 a varety of disaster scenanios Victim
wentification and intervention strategies are hev conceptsin
mishap pevehological aftercare

A first step e psyehologieal aftercare 18 denttfication of
victuns atfected by e ishap There are the obvious victims
who experience a mushap directly For the purposes of this
paper. these are the surviving aviators who were flying the
mishap arrplane Naturally there can be other passengers
aboard arrplanes and people on the ground who may be
victims - Other less obvious victims, however, may be
protessional disaster workers such av body handters,
medical personnel. police and firemen whose jobs and
occupational responsibilities bring them n contact with the
mushap Also, there are the famly members of the airerew
victims and members of entire flying orgamizations such as
squadrons and pilots based together who mav become the
sccondary victims as thewr friends die in or suffer through the
mishap Thus, victims can be categonized i the following
way prmary victims are those who have recerved direct
exposure and survived the mishap Secondary victims are
the fanmuly and fniends of those involved i the mishap, both
survivors and those who were killed  Tertiary vicums are the
rescue workers The fourth fevel victim 15 the commumity
from which the primary victims have come and also those
supervisors, managers and leaders who might be seen as
responsible or might feel responsible for the mishap The
fifth level vicum mdudes people who are emotionally
unstable and mav ovendentify with the mishap and tinally
the sixth level vicims are those who barely missed being
primary victims

articular attention should be pard to the therd lesel victim,
the professtonal rescue worker, as they are often not
considered vicims and. no doubt, have many defenses
againstaccepting help Research suggests that 35% of rescue
workers may be at bugh risk for any one particular mishap to
stress the worher's abihity to balance between the demands
of their job and their abihty to cope Professional rescue
workers are likely to have a great deal of expenience with
disaster and thus often have built protection strategies
agamst the negative impact of their work However, they
suffer a variety of unusual stresses to include bodv handiing,
cxhaustive work schedules, and they often feel responsible
for hfe and death decisions and outcomes even though there
may be very httle they can reahstically do A cumulauve
effect may partially explain why a rescue worker will go for

years without a negative emotional reaction to a mishap and
then on one particular pushap. have a stress reactron
Further, there may be something very spectfic about a
trauma scene that 1s particularly gruesome or has 2 personal
connection to the rescue worker that may bring about a
reaction Thus. as with other classes of victims, the aftercare
plan should be offered usmg techmques of education and
venttlaton as noted below

Providing services to these vartous classes of vietims can be
unportant to th.e future stabiity and productivity ot the
vicim - Many victims will not expenience  significant
emotional reactions i response to exposure to trauma or
disaster scenes Those victims who expenence emotional
reactions will present with fatigue, and sleep, appetite or
gastromtestinal disturbances and ncreased alcohol use o1
abuse Other wigns of emotional reaction inctude soctal
withdrawal, depression and emotional hability, memory and
cogmition difficulties, as well as intrusive thoughts Thus, the
goal of the evaluation and intersention associated with the
stress of the mishap s to bmut symptoms and return these
indviduals to normality as soon as possible by attending to
these acute emotional reactions

The specific intersentions for victims atter a omshap tend to
be relatively amiple but are also quite specific in terms of
effectiveness Individuals assoaated with a nmshap are lihely
to need to express therr feelngs and observations Many will
tully respond to nctive interest and concern while others may
deny probler  nd rejeet any form of help On occasion
those who suongly reject interest and concern or help are
those who may later show sigmificant emotional reactions
Much of the psychological  mterventon  can be
accomplished v a group <ething <o that one or two care
providers can help alarge number of victuims amultancousiv
It 1s best to keep different casses of victims separate, therr
needs will be different and. indeed, therr trasnmg and
expertence with mishaps will be different

The first level of mtervention 1s education It ts important
that victims understand that humans have natural emotional
reactions  to  physically  and cmotionally  traumatic
expeniences  Vietms shoutd know that the range of
reactions tncludes the symptoms noted above of
somatization, social withdrawal, nnld depression, emotional
labilsty, and disturbances of sieep, appetite, and digestion
They <honld further be warned aboui starcasury drug ana
dlcohol use, n.emory and cogmtive disturbance and the
possiblity of mtrusive thoughts In the second phase of
mntervention, victims are encouraged to ventilate or describe
their experience Depending on the reaction of a particular
victim, some may actually relive the experience but most will
describe what they saw, heard. and felt. This “telimg the
story™ seems to be very important and only requires a
listening car and an occassonal open-ended question that
encourages the person to go on with tharr story. As noted
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above most victms will respond well to cducation and briet
venttlation with no need for turther care Some however will
abviously not be domg welland can be wdenufied during the
ducation and venulanon portions of the meeting The third
phasc of intervention 15 applied to the few mdividuals who
need  further  consultation hese ndivduals  are
approached separatelv and oftered more specific care with
scheduled followup 1f these vietims need individual care,
speettic referral can be made to a mental health care
provider with phone tollowup 1 a tew davs to ensure that
the person has been seen and that their needs are bewg
cared for

This model of intervention s relatively sumple butis provides
understanding to the victims that they may have a normal
reaction which may be somatic, emotional. or both Victims
shoutd be teassured thatf they experience this reacton. it
will resolve with ume and that speerfic help can be sought to

hiclp deal with these feelngs Further, venuianon seems to
help relieve the emotional tenston caused by the mishap and
the idea of care and concern may be extremely etficactous m
returning the vicums to normal tunctioning rapidly

Mushap aftercare tor vanous levels of vicums 18 relatisely
simple and cost etfectne Where victims are gnven only
physical examinations and treatment some mav expenence
long perniods of dystunction, distress, and low producuvity
may occur Very tew sictims will eaperience crippling
emotional reactions to mishaps but, as with other areas ot
acrospace medicine, preventing rare occurrences of severe
problems with sigmiticant consequences iy highiy preterable
to waiting for dvsfunction to occur to attempt to sestore the
ndividual to full capability Mishap aftercare 15 an area
where sigmficant gams can be realived with a small
expenditure of resoursces

ety
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Medical or Administrative? Personality Disorders and
Maladaptive Personality Traits in Aerospace Medical Practice

David R.Jones MD MPH FACPrM.FAaMA .FA PA and John C. Patterson Ph D
Acropsveh Associates, San Antomo, Texas
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Acromedical/occupational decisions are hard enough to
mahe when there i conerete evidence of disease, such as a
malignancy or an abnormal coronary angiogram, and they
are even more difficult when the evidence consists ot
abstract symptoms rather than physicat ugns. as m the case
of most psvchiatric disorders Yet most acromedical
practutioners  can  diagiose  severe  depression. or - a
tunctional psvchosts or orgamic bram discase on the basis of
the presentation of the patient i the examinmg roont.
recognizmg the symptoms before ther eyes But what docs
one do when confronted with a flier whose off-duty
mierpersonal relationships are <o flawed that he (let us
presunie a male patient) 15 a constant source of irntatton to
those around him one who 15 chromeally mvolved n
disputes or whose personality sumply rubs other people the
wrong wav What are the standards here? What degree of
upsetting behavior should be tolerated before action 1s
tahen? «low do we deade f this behavior represents a
disease which fers a need for treatment. or a wiliful
actvaty - which anfers the need for some sort of
administrative itervention” And, more directly to the
pont, can such people fly safely”

CASE REPORT

Mr A, a 35-year-old flier. was referred for outade
psychiatric and  psychological  evaluation  when s
orgamzation was unable to deade how to deal with his
situation Divorced because of has wife's infidelity after a S
yedr marriage, he established a 6-year Iive-n relationsmp
with a young lac - who worked wath lim She had become
depressed and bulemic during the latter 3 vears, and was
smoking and drinking excessively He suggested that they
both enter counellmg, and they did so for several dosen
sessions However, she then entered a romance with a man
who worked in the same company with the two of them Thes
triangle ted to a number of fights, some physical and the
police arrested her for assault after one of them Word of the
situation got back to the company, and the other man and the
young lady resigned after some uproar, metuding physical
threats between all three parties mvolved

Mr A ook a prolonged leave of absence from his fiving job
n order to se*tle down a hit, durang which time he was seen
by a focal psychiatrist His young lady jomed him an this
therapy. and they re-established therr relatonship However,
there were misunderstandings between the psychratist and
the acromedical cxamner as to therapeutic goab, and
follow-up, and Mr A was finally medically grounded with a
dragnosts of an adult siwanional anxiety reaction with

depressive and anstous features  The dispute between the
incal medical authonties led to a joint dectsion to seeh
outside acromedical mediation

At the time M A was seen, he was free ot psychiatnie
symptoms, was domg well in a non-flying career field, and
was planming to marry his young lady No  ovent
psychopathology was noted during the psvchsatric and
psychological evaluations  The  parallels between  the
cireumstances involved in the breahup of his marrage and m
hislater hve-m relationship were noted His personality style
was described as one “which some might find irntating”,
from which one mught assume that the psydnarrst found
irmtatig. He was bright and apparently functioned well
under pressure, but his mtense and dogmatic desire always
to ben the nght and in control, which served him well as an
aviator, <id Iittle for his relationships with the women in bis
Ife  He also had  personality  conflicts withn his
orgamzation, a clear mdication that his behavior was not
that of the usuat aviator His attitude toward flying was thatat
was mostly boring, and be looked upon 1t mamly as a
diversion trom hus usual activities Hrs on-the-job atutude of
smug superionty antagonized the other fliers, who were
generally more enthusiastic and goal-oniented.

Durning his evaluation, he presented as direct and blunt
demonstrating some lack ot social judgement by behaving
antagonstcally toward those who where evaluating hin,
even though he was seeking their approsal to return to flying
duties His psychological tesung showed him to be selt-
centered. mantputative, and one who demanded attention
He was oversensitive to criticism, and held ngidly to his
wdeas regardless of the other view He was inteliigent,
compulstee, over-reactive and narcissistic He  enjoyed
ntricate abstract arguments  and - was hasr-splittingly.
irntatingly fogical, He was quite aware ot lus pugnacity, and
described 1tin rather predetul terms as a virtue These traits
had rlearly not been serving hum well, but dhd not meet the
tather specific formal enters for a g gnaaabe pornabity
divorder. Indeed. had s ~octal problems not grown into
such & source of distraction, his pertormance within the
orgamzation would likelv never have brought him to medical
attention and even then it didd so only because e was a flier
(Often, however. these mdisviduals are marginal performers
m therr work as well, but inanagers and supervisors may be
reluctant to confront them directly unless therr behavior
deterorates to a completely unacceptable level )

The mentat health consubtants recommended that he be
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medically deared tor tlyig duties, but they acknowledged
that he would probably espenience future mterpersonal
datficulties Since these had never resulted in a compronuse
ofaviation safety, nor placed him at acromedtcal risk. he was
returned to fly The consultants specifically recommended
to the company managentent that his supervisors judge his
retention on the basts of hns subsequent performance alone

DISCUSSION

Amercan psychiatists and psychologists use the revised
thud ediion of the diagnostic system published by the
Amenican Psychiatric Assoctation, the  Diagnostic and
Statstical Manual of Mental Disorders, known as DSM-111-
R (Ret 1) In discussing the personahty difficulties ot
aviators, et us  presume  no  other  category  of
psychopathology 18 present no  orgauc disorders,
schizophrenta, delusional or other psychenc disorders,
disorders of mood o1 anven, somatoform or dissocuative
disorders  The behavior which will be deseribed concerns
personahty problems, whether present (8 itaits or as overt
disorders

Personaltty mav be defned as the dnstinctive set ot
hehavioral patterns and tendencies of a given mdividual, the
characteristic way that the mdiidual behaves m the
environment It results from  genetic, biological and
physiological constituents, along with the influence of the
emvironment on the individual as registered. mterpreted,
stored and integrated by the central nervous system (Ref 2)
Through this combinatton of nature and nurture, of heredity
and environment, of eapenence and  adaptation, an
mdniduat develops the enduning. consistent, and somewhat
predictable attitudes, basic beliets, values. interpretatons
and patterns of adaptation to 1 fe which, tahen together,
make each of us a umque humar being As we mature, we
learn different ways to react to di ferent situations To some
eatent, these reactions are flexible and adaptive 1f one
response does not seem to satisfy our own and others' needs,
we try another If that response works we remember 1, and
use it the pext ime a sumiar <ituation arises We learn what s
appropriate m vanous social contexts — with peers,
subordmates or superiors, with men, women or chitdren,
with strangers, friends or rivals, i our own culture, other
cultures or ambiguous situations, and so on

One measure of the success ot such a behavioral spectrum s
pragmatic  does 1t work” Do or can we adapt to novel
situations to our own satisfaction, and to the satisfaction of
the others mvolved, by whatever standards we choose to
judge such encounters” Obviously, the standards we choose
dernve rrom matters of opumon, meral judgement. ethics,
politics, rehgion. and other abstract ideas which may be
much debated One hey to a healthy personality, however. 1y
flexebnliy, the ability of the indidual to fir his behavior to
vartous sttuations  so that nterpersonal relations run
smoothly most of the ume

The falure of ths behavioral spectrum 1< annther matter
together, and may be 1dentfied by the reaction of other
people to the individual, who may sce fumself as having no
problem at all, blaming the turmonl on everyone k¢ and
feehmg persecuted by s mvolvement, General y  the
upsetting behavior fails mio a patters which ¢n be
wdentified, using a clasaification system such as the DSM-1I-
R A major part of the problen s the Jack of fleability of the
indvrdual, 'who continues the upsetting behavior but fails to
get hus needs met. At least part of the problem is that this .,
the only way he knows how to behave Such behavior 1 his

nature, 1t 1s a natural part of lum, <o basic that he may never
question its fack of effectiveness, regardless of how much he
upsets others or gets mto trouble because of it Surprisimgly.
these mefficiencies seem to meet just enough of the
individual’s basic emotional needs that the process ot
change may be seen as more distressing than the repeated
negative outcomes of such behavior Thus, non-professional
counselling on the need to change 1s erther rejected outright,
or 1s gaven just enough Itp service to mothify the counselior
tor the time bemg

Such problems usually arrive 1n the aeromedieal examner s
office amudst a flurry of telephone calls and paperwork
Everything seems unusuatly compheated Stories are told of
upsetting merdents sometimes pretaced with “Don ¢ quote
me”.or“Tdon’t want to get iman trouble, but ™ ‘The aviator
may lack judgement and insight into the situation, not seemng
what the problem 1s. citing personality confhicts or other
petcerved fathngs of those around him Lawsuits, formel
complamts, union grievances, or other appeals to authotity
are mentioned, all aimed at getung other people to change
And abovetalt loom two questions First,1s this flier sate to
fly? Second. 1s this flier il in some way, and therefore inneed
of treatment, or may he be regarded as a mushit, ai eccentric,
or some other, ruder lay word implying a vanant ot normal.
deserving  disciplinary  actton,  reprimand,  or - other
adnumistrative retribution” In other words, ts this probtem
medical or admimstrative?

As with most acromedical questions, there are abco matters
of degree to consider The problem may be nuld. or mamfest
only under certain occastonal condittons of stress These
behaviors we define as personaluy trars, pervasive patterns
of feehng, thinhing and behaving which may be appropnate
(1e. not dhistressing to selt or others) under most conditions
To quote DSM-HI-R, "1t 15 only when personalury trais are
mflexible and maladaptive and cause etther significant
functional impairment or subjective distress that they
constitute personalins disorders™ (Ref 1) These disorders
thus anterfere with normal social functionmg, and they
certamly may mierfere with the interpersonal aspects of
noimal cockpit functioming “they are lifelong, one can
recognize them (usually 1n retrospect) in adolescence, and
they continue to affect people’s behavior, although this effect
may tend to diminish somewhat iz the hifth or sixth decades
Although their exact classification has been the subject of
much debate among  psychatrists  (Ref 3), and  will
undoubtedly change somewhat in future editions of DSM-
HI-R, the present nosology 18 useful i categonzing
problems which may be seen m fliers, and we will constder
four such disorders m detail. The descripton of some of
these disorders will probably recall someone you have
known, ather professionally or socially Some of these
characternstics apply to many of us at times, but not to the
exclusion of other ways of dealing with hfe, and not so
strongly that they keep us an fricton when we desire
harmony. All of the deseniptions below have been derived
from tie DSM-TTI-R diagnostic cniteria, to which the reader
ts referred for a more complete definition of the condition in
question (Ref 1)

Paranoud personaluy disorder The essence of ths condition
1s "a pervasine and unwarranted tendency, beginmng by
early adulthood and present in a variety of contexts, to
mterpret the actions of people as deliberately demeaning or
threatening™ These people question the motives of others,
are jealous. expect the worst, read hidden meanings nto
nnocent remarks or situations, are casily insulted and quick
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to anger They are unforgiving grudge-bearers, avord blame
even when deserved, and are seen as secretive, guarded. and
humortess Quick to criticize others, they react to cnticism
with angry counterattacks They are nigid, hostile, stubborn,
and usually friendless They see no fault in themsebves, and
cannot “take a Johe " They ehait anger from others with
cuprising speed. Every official office m the world has
recerved mappropuiate litigtous mail trom such individuals
Under eatreme stress, these people may undergo brief
psychotie episodes, not of sufficient duration to warrant a
more sertous diagnosis

The diagnosis is indicated by at least four of the followmg

(1) eapects, without sufficient basis, to be exploted or
harmed by others

(2) questions, without justification.  the
trustworthimess of friends or associates

loyahty or

(3) reads hidden demeaning or threatemng meanugs mto
bemgn remarks or events, ¢ g, suspects that a neighbor
put out trash early to annoy lim

(+) bears grudges or1s unforgiving of insults or shghts

(5 15 reluctant to confide m  others because of
unwartanted fear that the mformation mav be used
agamnst him

(6) s castly shghted and quick to react with anger o1 to
counterattach

(7) questions, without justification, fidelity of spouse or
seaudl partner

Here vou may sce the difficulty in medrcal judgement — how
does one hnow whether the aviator's susprcions of an
unfaithful spouse are ustified” What degiee of quichness to
anger s pathological” How much can you attempt to
myestigate the situation betore you, too, are seen as a threat
and reacted to with anger” How much of this behavior can
be tolerated m the cockpit of a commeraal air transport”
The level of judgement required m such instances
emphasizes the need for the mental health consultants
involved to be famihiar with the particular requirements of
aviation, especially commercial aviatton

Antisocaal - personaluy diorder s characterized by
irresponsible and antisocial behavior fromiate childhood on
through adolescence and into adulthood They can be
charming rogues at times. and have the classic “con man™
personality, 1 thev are ntelligent, they may be verv
successful, though utterly amoral and without scruples or
conscience They have no remorse about the effects their
behaviors have on others, and may cven feel jusufied After
age thirty the more fiond behavior may dimimish, especially
the promuscurty, fighting, and cnimmal behavior. One may
see signs of personal distress sometimes to the pomt of
diagnosable depresaion, but there still may be anmability 10
sustam close, warm, canng relationships with anyone Those
who Ho acheve some wiceess weually do not have the {uil
chimeal prcture There 1s some familtal predisposition to this
disorder

The dagnosis requires three or more of the following
behaviors before age 15

(1) was often truant

(2) ran away from home overnight at least twice
(3) often intiated physical fights

(4) usced a weapon in more than one fight

(5) forced someone mto sexual activity
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(6, was physically cruel to ammals

(7) was physieally cruel to other people

(8) dehiberately destroyed others’ property

(9) dehberately engaged in fire-setting
(10) often hied (other than to avord physical or seaual abuse)
(11) has stolen without confrontation (traud. forgery)
(12) has stolen with confrontation (mugging, purse-

snatching)

The diagnosis turther requires at least four of the foltowiny
sinee age 1S

(1) unable to sustamn consistent work behavior

(2) fails to contorm to soctal norms by repeated antisocial
oritlegal acts

(3) s rntable and aggressive (repeated phvsical fights or
assaults on spouse, child, or others)

(+4) repeatedly fals to honor financial obliganons

(5) fails to plan ahead. or isimpulsive travels without ajob
or a cledr goal or a dlear date of termnation, lacks o
fixed addres< for over a month

(6) has no regard for the truth — lies, uses ahases, cheats

(7) 18 reckless regarding safety of self or othors

(8) not a responsible parent — neglects or abuses ¢hild

(9Y has never sustained a monogamous relationshup more
than one year

(10) Tacks remrorse (fecls jusufied in having hurt, mistreated

or stolen from another)

Passive-uggressive personaliy disorder tepresents a lack of
adaptation to usual occupational and socal roles Anger
and resistance are expressed indirectly i ways which thev
may then disavow or deny blanmng others, o1 urcumstance,
or other matters “obviously™ bevond therr abihity to control
They will be date for their appointment with you, and have a
VCTY POOT eXCuse

I'his diagnosts 1s indicated by at least five of the following

(1) procrastinates, puts things off, misses deadlines

(2) becomes sulky. irntable or argumentative when ashed
to do something he or she does not wish to do

(3) seems to work dehberatels slowls, or (o do o bad job,
on tashs that he or she does not wish to do

(4) protests, without justtication.  that others make
unreasonable demands

(5) avoids obligations by claimmng to have “forgotten’

(6)  believes that he or she 1o dong a much better job than
others think

(7) resents  useful
productivity

(8) obstructs efforts of others by failing to do own share of
the work

(9) unreasonably criticizes or scorns people i authoruy

suggestions  about  anproved

Obsessive-compulsive  porsonaliy - disorder  represents a
pervasive  pattern of  perfectiomsm  and  mflexibility,
begmaing by carly adulthood and present m a vanety of
coments Stnving tor pertection, therr strictand unattamable
standards defy common sense Things are never good
enough. They are preoccupied with trivial detals to the
exclusion of the big picture. They altocate time poorly. resist
authonty from supceriors. and misuse 1t upon subordinates
Decisions are postponed because of the fear of nustakes.
and there s never enovgh information anyway Form i more
important than substance They are suff, formal, mde
feelings, are sungy, and rarely comphment, since things are
never quite perfeet enough, They have a strong need to
control. and may be depressed
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This disorder i indicated by at feast tive of the followmg

(1) perfectiorusm that interteres wath task completion, e g
wnabihity to complete a tash because own overly strict
standards are not met

{2) preoccupanon  with  detals,  rules. Dists,  order
organizaton, or schedules to the extent that the majos
point of the activity 18 lost

(3) unreasonable msistence that others submit to exactly
his or her way of doing things. OR unreasonable
reluctance to allow others to do things because of the
conviction that they will not do them correctly (can't
delegate)

(4) excessive derotion to work and productivity to the
exclusion  of esure acttvity or  friendstup  (not
economically necessary)

(5V mdecsive avords, prolongs or postpones dectsions,
eg. does not do tash because of rummnating about
priorties

(6) overly conscrentions, scrupulous, or mflenble about
matters of morabty, ethies or values, beyond usual
cultural or rehigious identfication

(7) restricted expression of affection

(8) tack of generosity i altrurstic giving of time, money or
aifts

(9)  will not discard worn-out or worthless objects with no
sentumental value

These full-scale personality disorders represent some of the
more commonly seen, but less full-blown, patterns of
personalty nefficiencies among fliers Other personality
disorders  include  dependent,  hustrionie,  schizowd,
schizotvpal, borderline, narcissistic and avordant

wectstons about such Jisorders are difficult The diagnoses
themselves are not easily nade, since the consultant may <ee
only brief bits of the probiem when the aviator 15 detimtely
on s best behavior Meemngful mformaton may be
available only from sources who may be unwithiag to commit
themsehves because of posable legal. admmnistrative or
personal repercusstons Such dragnostic evidence s only
second-hand at best, and may be colored by other 1ssues
When 1t is one person’s word agamnst another s, the 1ssue 1s
often uncertan, and mental health consubtants are not
wdges or detectives Still, the diagnoses imay be made with
accurate mformation and skiliful appraisal of the individual
i the office setung, especaally 1f, i addition to psychuatrie
consultation, psychological tests of personality structure are
obtained, Although not mfallible, these may sugges: or
reinforce the diagnosis Obtaming such testing atlows two
mdependent consultants, the psychiatrist and the chmeal
psychologist, to work within therr own areas of expertise
toward a diagnostic formulation 1n these difficudt aituations
The consultations are of especial value of aviation-oriented
mental health consultants work directly with the aero-
medical  exanuner  to give  reabstic and  practical
recommendaions 1o the NCCessaty agency

Once a diagnosts of personahity disorder v made, the
consuttant(s) and the acromedical exammner must then
decide what to do If the diagnosss 18 disquabfying for fiying
duties, the aviator will hkely be unhappy. 1f not openty
antagonistic This s especially true of the grounding
admnistrative, and therefore not compensable Treatment
of these conditions 15 very difficalt, simce the problem
mvolves the very essence of the aviator's personality, the way
he reacts to those around lhim There are no short-cuts nere.
no trendy books or three-week therapies However,

— afthe disorder s nuid, and

— 1t the aviator has a bit of msight into the fact that he
brings maost of s problems upon hunselt, and

— fhe s willing at least to consider a need for change on
s part. and

— 1f he has access to a knowledgeable psychiatrist or
nsychologist who 1s wiling and able to undertahe a
lengihy therapeutic endeavor aimed at helpmng the
aviator understand how he came to be the way he 1,
and to make life-changing decisions about the way he
percerves and reacts to the people around hm,

—  then there s some chance for change

Usually one or more of these conditions 1s not met, however,
and 1t then remams for the consultant to aruculate the
problem clearly, and for the appropriatc medical and
admumstrative todies concerned to decide whether the
aviator can continue to fly. or, of not, whether the disorder
should be compensable Most flymg organizanons with
which the authors are familtar have established these
disorders as nor medically disquahfying, and thus not
compensable These troubleSome fliers then become the
primary responsibility of therr supervisors. and are subject
to the orgamzation’s admunstrative regulatrons tor job
performance Mental health consultarts can be used to
support management and supervisory handling of such
cases, but often cannot provide the ultimate “fis” of medical
grounding

In the last analysis, the acromedical disposition depends on
the regulations under which you work, and the diagnostic
categories which you use In the United State, there are tise
sets of regulations which apply Federal Aviation Agency
(FAA), National Acronautics and Space Agency (NASA),
Army, Navy, and Ant Force In cach of these. personahity
disorders may be consdered  disqualfying for mital
selecnon The armed forces  thereafter consider  the
individual s behavior to be under s or her control. and
theretore handle such problems admnistrauvely  Other
agencies must dectde on the cnitenia outlned above, usually
on a case-by-case basts, and dectde each ontts ments These
cases are frequently disruptive and are never casy to deal
with  Nevertheless,  with informed  consultants who
understand the unique demands of aviation and intormed
acromedical examine: s who understand at least the general
nature of personahty disorder<, fair and intelhgent decisions
may be made
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