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1 Hypoxia : USAF Experience 1970-1980

During 1970-80, 298 USAF aircrewimen
: reported as having experienced in-flight hy
|[.' Although none of the incidents resulted in gy
1 craft accident, the potential was thara, in that, i
"|I of the reported symptoms ware incapacitatl;
| some degree. Most often, the course of the hyns
incident was due to cockpit/cabin  depressurizi

Il or somefother malfunction of tha oxygen sysi)
[l However, it was sometimes due to poor ong
p discipline. The authors emphasize that, witl
' tharough preflight inspection of the mask, hosa,
| AbStraCtS cannections as wellas a ‘PRICE’ check, therisk.
i flight hypoxis would be significantly reduced.

[Russell, B Rayman and Grant, 8 Mot aughron avig S
Environ Mad Vol 84, No 4 April, 1983 pp 357.369) i

2 A model for prediction of resynchronizati
after time-zone Flights

Utilizing experimental data from three
studies, a concept was developed which allow

I
Zones are crossed, but total time for complate

trainment is assentially the same and
independent of the number of time-zones,
equation derived from experimental data is conuf
ed into an e-function and ths resulting.
constants are presented as they evolved for di
functions and flight directions.
[Hanz M Wegmann, Karl E Kiein, Bernhard Conead, 1§

Faul Egser Aviat Space Enviran Med Val b4, Mo, 6. Jun
pp 524.527)

3 On-line Electromyaographic Signal Pro
sing system

) An on-line electromyographic signal (EMG)
[ cessing system using a microcomputer is dﬂi‘vﬂﬂl
It sllows raal-time diagnostic  aid, interfesg




yogram  acquisition and processing, and
base constitution. Itincludes a prepracessing
eroprocessor based, with specialized routines
gmentation of motor unit action potentials
ﬂF} in multiunit records, proegrammable sample
sy and durstion recording, as well 8s specific
channel operation), graphic display micro-
i with hard copy, mass storage, and farce

fimental setup (strain gauge connected to digital
-l r}

Lﬂiuunnstic application is performed on low
tiction electromyographic needle signal in thres
(1) sutomatic pattern recognition = (2)
mant of MUAP's parometers (sueh as dum—
amplitude, number of peaks, and phases) : (3)
sification by means of a nearas! class a]gorlthm
haming classes are obtained with dynamic
ter methods from pathological and normal
examinations). Micro-computer-software,
le and surtace interference elactromyogram
ng, has bean developed for spectral analysis

: that the natural mechamc:ni {rsquency of
brain mass is approximately 10 Hz. This

EEG recording. These standing potentials can
modulated by pressure and movement. It is

itude jitter of approximately 4 10 mm Hg.
se of cardiac jitter, the differential aspect of
fication, and mixing of waves in the skull,
grence of alpha with phase of the cardiac cycle

could not be demonstrated. The cardisc alactrg-
mechanical hypothesis may assist others in desianing
exparimants that will establish a valid explanation
for the origin of EEG alpha.

[Horoce T, Castillo, Senior member. |EEE—IEEE transactione
on Bloemadical Enginooring, Vol BME-30, No_, 12 Deo 83 783-
86 pp.]

5 Morningness-Eveningnass Preferences and
Sleap-waking diary data of morning and
evening types in student and worker samples

A guestionnaire was distributed to 300 students
and 175 workers of the same mean age to determine
their mormingness-evaningness preferonces. Morning
and evaning type samples obtainad from these larger
populations were requested to keep logs of bad and
rising time for each day of a 2 week period. In
comparison to studsnts, workers had & distribution
significantly skewed towards the morningness s00rgs,
Differences were found between the expressad pra-
ferences and the sleep-waking diary data in workers,
but not in students. The acquisition of a regular job
seems to induce a change in sleep-wake behaviour,
particularly in evening workers,

[Lucieno Mecacci and Albar TQ Zani  Frganomics, 1853, Val
26, No_ 12, 1147.1153,) .

& Low and modserate alcohol doses, Psycho-

motor performance and perceived drowsi-
ness

To investigata the role of alcohal on reaction
time, parformance erfrors and perceived drowsiness,
26 subjects were tested on a step input tracking task
combined with a divided attention test. In four ses-
sions In which varying amounts of alcohol were
consumed it was found that as the mean blood
alcohol concentration (BAC) rose from 0 to 0.073%,
tie number of errors increased significantly. Also,
subjacts reported being drowsy for st least 3 hours
atter drinking moderate amounts of alcohol (mean
BAC. 0.0B0 w0 0.073%;. The results of the study
are discusssd in relation to aleohol induced driving
impairment.

(Al A Landaugr and Poter Howat Ergonomics. 1083, Yal 26
No. 7. 647.667.]
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7 Effects of spaced and repeated total sleap
deprivation

Six young adult males were sleep deprived for 2
nights on five successive occasions at 3 week inter-
vals, During the deprivation period thay completed
subjsctive ratings and pertormed on an extensive
battery of 1asks. Subjective messures and vigilance
lasks showed substantial deprivation effects: the
cognitively-demanding tasks were less aflfectad.
Where repctition of sessions resulted in changes,
relative to sleep deprivation the effects ware those
of 'sensitization’ rather than ‘immunization’.

[Wilsn B, Webb and C Michae! Levy. Etgjonomica 1584,
Val 27, No. 1, 45.58,]

8 An experimental and theorstical study of
temperature regulation in the immersed dog

An axparimental and theoretical study of the
canine thermoregulatory systom is described in order
to obtain & better understanding of how the heat
exchange network is employed by the canine to
control brain temperature. Particular sttention is
paid to the nasal hest exchange system.

Dynamic information about the thermoregulatary
system was obtained from a series of cxpsrimental
studies. The dog was immersed in & warm water
hath (40°C} and irrigatsd nasally with a streami of
cool water of constant flow rate. The temparature
of this water was forced to vary in 2 sinusoidal
fashion about a mean temperature of 15°C with an
amplitude of 3'C. The frequency at which ths
‘temperature oscillated was varied from 0.00836 to
0.167 rad(s. Frequancy analysis techniques indicated
that a second-order transfer function adequataly
represents the experimental response of the central
head thermistor. The wvariation in temperature of
other body regions was not large enough to distin-
guish the response from signal nose.

A mathematical model was developed which is
based upon the mode! developad by Stolwijk and
Hardy for temperature regulation in man. Major
modification include the following: (1) a heat ex-
change system Is added to represant the nasal cool-
ing system in the dog, (2) compartment sizes are

moditied, (3) the number of head compartmell
increased, and (4) the equations describingl
blood flow rates to the various compartments
modified. The frequency response of the head &
thermistor was well represented by the modal §
an average error of 1.2 dB between the experinil
and theoretical magnitudes and 12° batwesn)
experimental and theorotical phasas.

[JN Putersen and R Saaqrivo—IlEEE tronsactions onl
muodical Engineering, Vol BME—30, No, B Sep B3, pp LN

Il ACCELERATION PHYSIOLOGY

8 Moedical standards for sxporimental hul
use In accelaration stress rasearch

Acceleration research is necessary to g
optimum protection for individuals flying high
formance fighter aircraft. Human volunteers e
ed to high sustained +Gz stress must be cargf
screened to assure that no one is at increg o |
for G-induced trauma. Rigorous medical stand
for qualifying research subjects must be estab
and followed., Careful documentation of G-
symptoms and physiologic disturbances anhag
the safety aspects of human experimentation
savere or [ifethreatening incidents have ocour
number of symptoms resulting from -+ Gz sy
hava been documented with lass of conscio
being the mast frequently documentod s
The most frequent medical reason for disqlia
an individual volunteer from participation in|
accelsration program was becsuse of frregu
noted on spinal x-rays. The current mad
dards and clinical disgnostic testing used to
volunteer subjects at the USAF School of Ag
Medicine are reviewed along with the symp
which have resulted over a three year period of i
sustained — Gz strass exposurs.

[James E Whinnery, Ph 3, MO and Kent K Gillinglam; |

Ph D Aviat. Space Environ Med Vol 54, No. 3, Marchiih
PR 241.245.]

10 Effects of strength training on @ toleral

The G tolerance of pilats fiying mudam*'
performance fighter aircraft is crucial. The

180




ods 10 increase G tolerance are of vital import-
In this study, G tolerance was studied ina

centrifuge using simulated aerial combat
sivers (ACM)—consisting of 15-5 periods of
1d 7 G until exhaustion—before and after 11
s of muscle strength training. The ACM-tima
ghter pilots was increased after this training
49%, Gains were observed in knee extensor
sele strength during slow contractions by 17%
anasrobic power by 14%. Aerobic porfor-
a dnd various muscle histochemical indices, Bs
from muscle biopsy samples obtained from
us lateralis, were unchanged. Neuromuscular
lon seems 1o be responsible tor the increas-
sple strength, #s well as [or the improved per-
: of the M-1 straining manoguvar. This
might explain the enhanced G tolerance.

-';Pj_.Tuur.h. Ph D, H Hijert, MO, and Ul Oalidin, MD. PR D
" hvint-Spece Environ Med Vol &4, Ko. 8. August, 1883, pp

1,695

u‘_ijrnphvaiolngical gffects of-X impact
coeleration

‘mxperiments, eight unanesthetized Rhesus
nkeys, with torsos restrained in 2 seated position,
\with head and neck free to move, wers subject-
ak sled accelerations in the -X direction
‘ rom 42 mis* to 963 mis?. Recordings of

cal somatosensory evoked potentials were made
recording electrodes surgically implanted
the somalosensory Cortex. Eleetrical pulse sti-
weta.deliverad at a rate of B Hz through spinal
des located at L1 -1 2. Evokad potentials were
ad prior to impact, through the impact event,
quent to impact, then subjectad to guanti-
n:éiw‘.s procedures which included normaliz-
aes-correlation and exponential regrassion.

"tlﬁ.l:res \Weiss. Ph 1, and Michael D Berger, Ph o Avigt
s Environ Med Vol 54, No, 11, November 1383 pp 1023-

3 T33 jet trainer

Jlaphragmatic rupture during G-Manoeuvers

|26 years old white male, radar operator, parti-
dina fight in a U.S. Air Force T33 jet trainer.

The patient experienced nirusea and vomiting folla-
wad by several spisodes of retching during manoeu-
vers of positive acceleration. Upon landing, he
noted severs epigastric pain and shortness of breath.
Aftar 3 h of persistent symptoms, he presentad to the
base hospital’s emeargeney departmant wherg he was
diagnosed as having diaphragmatic herniation ot
abdominal viscera into the left hemithorax, At lapa-
rotamy, @ large traumatic parassophageal tear Was
discovered. The abdominal viscera were reduced
and the defect ropaired. The postoparative course
was uncompligated, The pathaphysiology of blunt,
nonpenctrating disphragmatic herniation is discus-
sod. Another mechanism for diaphragmatic rupture
rasulting from the forces of vomiting and accalara-
tion is proposad.

[Peter A Muningas MD, Mare A DI Jullo i [ and Steven
C Drongn MD Aviat Space Enviran Mesd Vol G, Mo, 11. Nov-
amber 1983 pp 1037-1038.]

13 Role of impact velocity and chest compres-
sion in tharacic injury

Impact velocity and chest compression arg im-
portant factors in traumatic injury; however, there is
no functional relationship 1o assess impact severily.
A blunt thoracic impact of consiant velogity (6-22
m/s} and prescribed contact displacement (3-46mm)
was delivered to 123 anesthetized rabbits. Myo-
cardial and major vascular injury increased from
contusion to rupture with pardiac tamponade and
sudden death as either impact velocity or chest
compression was indspendently increased. A theo-
retical relationship was found for impact saverity :
15-=VC/1-C, where V and C are impact velocity and
normalized chest compression. Based on the fragu-
ency of critical/fatal injury. probit analysis gave
15 = 6.4 m/sas an estimate of the EDso response in
the experimental modsl.

[Dravid C Vieno and Veng-Kin Lau Aviat Space Environ Mud
Vol 54 No 1 Jdanvery 1883 pp 16-21.)
14 A task difficulty G stress experiment
This paper describes a study of methods to

design manual tracking 1asks. Thess tasks are to be
used 1o help investigate pertormance changes a8
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humans are subjected to G acceleration stress. The
dasign of the tesks had to meet two criteria.  First,
the tasks were required to diffar from onea anothar in
tarme of subjective difficulty (as well 'as showing a
performance change smpirically). Sscondly, each
task had to be =zansitive anough to show perfor-
mance changes In a stress/non-stress environment,
The tosks usod were of a sum of sines design appro-
ach which occurs commaonly in manual control the-
ary. The type of environmental stress considered in
this study was a + Gz acceleration to which aircraft
pilots asre axposed during flight manceuvres. The
gxperiment was conducted on the Dynamic Environ-
mental Simulator (D.E.S.) & three deqree of fraedom
human centrifuge located at the Air Force Aerospace
Medical Research Laboratory at Wright Patterson
Air Force Base, Ohio.

oW Repperper, OB Rogors, JW Frazier and KE Hudson
Ergonomics, 18984, Vol 27, No. 2. 161-176.]

16 Cardiac function monitored by impedance
cardiography during changing seatback
angles and anti-G suit inflation

Impedance cardiography (IC) appears to be a
promising non-invasive technique for monitoring
small changes in pilot cardiovascular status during
conditions simulating flight. Heart rata (HR), stroke
volums {5V}, cardiac output {CO), ventricular ¢jec-
tion time (VET), and thoracic impedance (Zo) were
monitored in tenvolunteers for 5 min at each of
four seatback angles from vertical; 12°, 457 and 60°.
Data were also obtained at three seatback angles

(12°30,° 60°) for 8 min sach before, during, and sfter

inflation of the standard USAF anti-G suit to 1.5
psi. Significant differences (P0.0B)} in HR. SY. CO,
VET and Zo were ohsarvad among the four positions.
Inflation of the standard anti-G suitto 1.5 psiat 1.0
-Gz did not significantly alter HR, SV, or CO:
whereas, | min of deflation of the ant-G suit
significantly altered HR. 8V, CO compared to infla-
tion values. The results suggest |C can effect small
differences in HR, 8V, CO, VET, and Zo within sub-
jacts as a function of minor changes in body posi-
tion.

[V& Loagan, J H Veghte, MAB Frey. LM J HAobillard BL

Mann, and R J Lucieni Aviat Space Environ Med Vol 58, No,
4, April. 1883 pp 328-333.)
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16 The application of positive pressure brig
ing for improving — Gz accaration tolam

Investigations on -Gz acceleration tol#
were carried out in pilots using various uah.[
positive pressure breathing (PPBE) during r:ﬂn!_'
tion. Tha greatest improvament of -Gz ::_r
2.2 + Gz was achieved while applying PPB =40
Hig snd using & counter-prassure suil. PPB proll
od the time of —6Gz from 2 min 36 s under.co
conditions to 6 min 53 s a1t PPB = 45 mm Hg
author discusses the mechanism of the incroi
acceleration tolerance at PPB, strassing its pidl
tive effect on the circulatory system.

[Jozef Domaszuk Aviat Space Enviran Med Vol 54 K
April, 1883 pp 334-337.]

17 Combining technigues to enhance pro
tion against high sustained acceld .
forcas

Five volunteer subjacts ware tested for acil
tion tolerance under eight different expering
conditions representing relaxed and unp
tolerance and tolerance with all possible «
tions of the Anti-G suit, the M-1 manou
supination in a PALE seat. The individual an
bined effecis of the various acceieration piel
technigues were examined as they relatedtoval
models for acoeleration protection, and th
revealed no statistically significant deviation i
simple additive model. The apparent non &
was interpreted as resulting from a combin
additive, synergistic, and ovarlapping machanisi

[fdalcotm M Cohen Avial Spatce Environ Med Vol G
April. 1883 pp 335:342).

1ll ENVIRONMENTAL PHYSIOLOGY
18 Effectof sleep deprivation on self-s8
waorkload

Psychophysical methods have been used sute
fully to astablish maximal aceeptabls loads
in industrial repatitive lifting tasks, and it is ki
that physical tasks remain relatively unatfa
sleep deprivation, whereas cognitive tasks
significantly degraded. Since the psychaffiy



igd is essentially & physical task yet hasa
itive slement (in that subjects are raquirsd
nuously to rasssess their decisions concerning
;Hmad upcn their perceptions of the load
ight)y it was not known whetlher MAL would
iin unchinnged or be degraded by sleep  depriva-

L pnsequently, two groups of soldiers (a sleep-
wd and control group) were studied over a 3
pariod,  After 5 training days, a weekend and
siling days, the sleep-deprived group were
blly sleep deprived for 3 days and then totally
pdeprived for 2 days, whilst the control group
gllowed 4 hours uninterrupted sleep daily.
m followed 1 day duting which the subjects
yallowed 1o sleep as they felt necessary, and 2
fracovery measurements.

There was no statistically significant difference

Fhl.. ligtween the two groups, nor in the pattermn
| d adjustment adopted by the subjects. Itis
bded that the assessment of MAL, using
kopliyvsical methods, Is uninfluenced by slesp
vation.

[8J Legg and DR Hoslam—Ergonomic 1884, Vel 27, No. 4.
L

Parformence and sensory aspects of waork
jironment : a review

people are oecupationally exposed to cool
ipviroriments in which human performance
smfort may be affected. Research resulis on
ual function and other performance measutes
r with certain subjective effects relevant to
Cinmoderate cold are reviewed. The consider-
individual differences in reactions to work in
cald are highlighted and the difficulties in-esta-
hing relationships between physiological meas-
“of catling, performance and sensory reactions
ssed; |1 is suggestad thal an integration of
three aspocts is @ necessary basis for under-
man's reaction 1o work in the cold and for
g equipment, training and wark routines,

'_";g,n_mnr Eronomics, 1984, Vol 27, No. 4, 365.378,)

20 Noise ; Effect and Aftereffect

The effects and alterefTects of noise on human
performance and atfective state were Investigated
in two experiments. In the first, 48 undergracuate
univarsity students completed five paper-and-pancil
performance tests in noisy (85 dBA) and/or quiet
(45 dBA) environment. In the second experiment,
24 studants complated twa mood and four anviron-
mentrating scale under the same conditions as [n
expariment-1, There were statisticolly reliable nolse
effects and afteraffects on the subjects aflective
ratings but ncne on their performance.

[Valorie J Gawron, Ergonomics, 1984 Vol 27, No. 1, §6418)

21 106%, Oxygen Braathing during acute heat
stress : Effect on sweat composition

Twelve male Indian Air Force subjects were ex-
posed on two occasions to a simulated hot envirgn=
ment (DB 57°C; WB 35.5°C; RH 25% for a period
of 50 min. On one occassion the subject breathad
normal atmospheric air while on the other occasion
he breathed 100% oxygen at ambient atmosphaeric
pressure. Arm swest collected at the end of the two
experiments was analysed for Na®, K*, Mg** Cl-,
and lactic acid. Arm sweat Mg™ was found to be
much higher than that teported in the literature,
Hyperoxia during heat stress improved arms sweat-
ing and showed significantly lower concantrations
of Mg, Ma', K', and lactic acid. However, the
total loss of these cations and lactic acid through
the arm ware not found to differ significantly for the
two experiments. Based on arm sweat concantra-
tion, when the total body loss of these cations was
worked out for the two runs, only whole-body Mg*t
showed a significantly lesser loss during hy-
peroxia. The selective retention of Mgt during
the hyperoxic heat run and its association in lower-
ing the heat-induced physiclogical strain  are
discussed.

[5 M lyer, M B Dikighit, P K Banarjeo, and 5 Suryanarayana
Awviat Space Evnlron Mad Vol 1 B4,, Mo 3 March, 1983 PP
232.236)
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22 Results of our 15-year study into the biolo-
gical effects of microwave exposura

The results obtained during 16 years of clinical
and experimantal examinations of biological micro-
wave exposute effects are briefly surveyed., Some
important resulls are reported.  Based on their
exprience, the authors present their attitudes con-
cerning harmful microwave effects on living mattear.
They consider that microwave effects,  either direct
or indiract, are ths result of hyperthermia. Expo-
sure of living body to irradiation Intensitias not
causing thermal effects do not induce important
pathological alterations in the irradiated organisms.
Also, it has been polnted out that the term "injury™
ls more: suitable than the term “microwave sick-
ness’” where harmful effects of microwaves 10 the
living organism are concernad. According to the
authors, the term “microwave sickness™ is not acc-
eptable as a synonym for profossional diseases of
persons working  with sources of microwave
energy, since it refers to the complex of insutfi-
ciently defined symptoms of uncertain atiology.

[Zoran Djordjevic, Aleksandar Kolek, Vidogs Djokovio,
Patranije Ristic and Zdravke Kelecaive Aviar Space Environ
Mead VYal B4, No G, June, 1983, PP E33.542]

23 Effects of travel across time zones (jet-
lag) on exercise capacity and performanca

Eighty-one healthy male soldiers, aged 18-24,
werg studied for 5. d before and 5 d after an sast-
ward deployment atross six time zones to  deter-
mine the effects of transloceiion on  exarcise
capacity and performance.  Fatigue, weakness,
headache, sleepiness, irritability, snd other com-
monly reported symptoms occurred in the majo-
rity of subjects. Most, but not zll, of the symptoms
wara diminished or absent by the fifth day followina
the transaction. Cardiorespiratory  function and
perception of effect during both submaximal and
maximal treadmill exercise were uneffected. lso-
metric strength of the upper torso, legs, and trunk
extensor muscles also was not changed. Dyna-
mic strength and endurance of elbow flexors
daclined significanty. Dynamic knee extensor
strength and endurance scores exhibitad a progres-
siva decrement prior to translocation and were

inconsistent suggesting that the stress of H
tive testing outweighed any jet-lag ettects onf
tormance capacity. Performance limes (ora
sprint were increased for the first 4d follow
translocation as were times [or 2.8 km. run |'3
second and third days and for a 110m ll i
carry on the third day after deploymeant. ||
fora 6.5m rope climb did not change.
tindings indicate that certain symptoms an
siological capacities are effected as a rosil
multipie time zone translocation. Howsverd
specilic mechanisms involved, the factors infll
cing the magnitude of any physiological altsil)
and the ultimate impact of these cepacity cho
on actual physical performance remain to be
fied.

[4E Wright, J A Vogel, JB Sampsan, i ‘E.
Falton gnd W L Daniels Avigt Space Environ Mad
Mo, d February 1913 PP 132-137)

24 Radiation protection during space flight

The problem of ensuring space flight 4
arises from conditiens inheorent to spacefl
and outer space and fram the existing Wi
limitations of spacecraft. In estimating rad
hazard during space flights, three natural
considered :the Earth’s radiation belt, solag
ation, and galactic radiatian, This sur'.‘rlec',fl
describes the major sources of radiation h
outer space with emohasis on those sour
meters directly related to shielding mannad
craft. Then, the current status of the saf
leria used in the shielding calculations is
sed. The rest of the survey is devoted
rationale for spacecrait radiation shielding cald
tions. The recently completed Inng-tarnﬁ
flights: indicate the religbility of the
safety measures used for the near-Earth sphe
ploration. While planning long-term  inte !
tary flights, it is necessary to solve a numb
comphcated technological problems related
radiation protection of the craw,; ]

[By E E Kovalay, Radiation prataction during ppiﬂ
Space Evniron Mad Supp 1 B4 (12} : 516-543; Tuaﬁ]r
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ilg, Dl

ghtness constancy through a veiling

A separale group that was given the same
t vigwsd the same scene covered with 8
uminance equal in intensity to the highest
gain the scene selected almost the same
g, The same lightness constancy results wera
#d using an-abstract laboratory display to rula
gmory color. These results challange ratio
antrast theories because a veiling luminance,
ding a constant, luminance to every point in
age, dramatically alters luminance ratios.
_ constancy was not obtained, however,
o hesa threa-dimansional real-world-type dis-
. were replaced by a flar, Mondrian-type
‘ponsisting of surface grays from white to
tiwhether of not colored regions were present

grsonality profiles of pilots

ples of Air Force fighter pilots, trainge com-
igl pilots, and males drawn from the general
inity complstsd the Edwards personality
snce. Schedule (EPPS).  Four significant
were found for individual sub-scales: three
s gnt, Affiliation, and Nurturence) identi-
‘airforce  fighter pilots,  Commercial pilot
psoscored significantly lass than the commu-
samples on Succorance and Nurturance. The
sugpest that the EPPS consists cf several
personality dimensions. One of thess,
lity", discriminated fighter pilots from the

27 Analysis of a percaptual skill

Four expariments were conducted with atrajec-
tory-intersection (video game) task to |dentity the
information-processing  mechanisms  responsibility
for Performance diffsrances associated with initial
ahility and practice.. We concluded that proficiency
differences associated with initial ability are largely
atiributable to difterences in the revision of proces-
ing operations and, 1o o lesser extent, to differences
in the affectiveness of some component operations.
Practica-related proficiency differencas were less
associated with component revision differences;
and there was no evidence that the performance
improvement caused by practice was accompanied
by an incrocase in the effsctiveness of individual
components.

ITimathy A, Salthousa and Kennath Prill, Journal of Experi-
moninl Peyehology: Human Fargoption and Parfarmancs 1883,
Vol. 8. No. 4. 807-821.]

V AVIATION ENT
28 Endoscopy of the Maxillary Sinus

A new, simple and inexpensive technique of
endoscopy of the maxillary sinus is presented, With
the technique the expansive modern optical systems.
far maxillary antrum endoscopy are replaced by a
cammon Otoscope and a trocar specially designed
1o fit inta the lumen of the otoscope. They are
introduced into the maxillary sinus through the can-
ine fossa, Aftar removal of the trocar the otoscope
remaing in the sinus and endoscopy of all the maxil-
lary sinus can ba parformed very early and quickly.
The present technigue is a simple, quick, reliable and
inexpensive procedure which gives full information
about the maxillary sinus and its contents.

[Leonidas Papangelov ; Aota Qtolaryngol 836 16832166,
1883 ]

28 Electronystagmography cutside the Hospital
using a pocket sized electrocardiograph

Itis the desire of the neurotologic clinician to
record routinely tha nystagmus of patients with vesti-
buiar disorder but it is troublesome to have it dore
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frequently. We tried to  have patients record their
own nystagmus using portable electrocardiograph,
It iz pockat gize, and can be opersted easily at any
time and any place by laymen and often provides
beneficial information. It has been recognised that
tha records with the portable electrocardiograph
bear close resemblance to the records obtainad with
the ordinary electronystagmegraph. According to
the experience in twenty cases of dizzy palients using
this/ recording systsm, it was concluded that the
equipment |s useful not only for the diagnosis of
dizzy patients, but also for evaluating the etfect of
drugs and for recommending changes in the mods
of living for some patients,

[lnamu Watanabe wnd Motohiza Ikida. Acto OCtolaryngal,
suppl 383 48.57, 1982,

A0 Effects of noise on signal detection

Twelva subjects were tested twice in visusl
vigilance tasks which lasted 40 min. Employing a
two category confldenca rating scale they detected
increments in light level from displays of five lights.
The display was flashed on simultaneously for 0.5s
every 3.6s. Tha subjects performed the task on
different days under two conditions of continucus
white noise : 'quiet’ (70 dB) and ‘noise” (100 dE).
Half of the subjects had the noise Ireatment in the
order of 'gulet-rioisa” and half in the reverse order.
No effects of noise either upon the overall per-
formanca or upon the vigilance decrement were
observed. For the fisky criterion results showed
mainly that during a run under the two conditions
the percentage of correct and false responses de-
creased, d°  remainsd unchanged and B partly
increesed as a function of timez. Far the csutious
critetrion only B increased during 2 run under the
two conditions. The results were interpreted in terms
of arouszl theory.

[Stanisa Milogevic Ergonomics, 1983 vol 28 No. 10, 534.
846

VI AVIATION OPHTHALMOLOGY

31 Effects of hypoxia on the luminance 1hre-
shold for target detaction

Atechnlque is described-for determining lumin-
ance thresholds for dotection of realistic target
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objects-which is suitable for use in simulatoi§
environmental chambers, Data obtained bl
technigue during a 10-d exposure to high al
indicate impairment cf target detection in d:ru !
lation to target viewing distance, absolute tamﬂ
and length of hypoxia exposure. ln general, J
ments reachsd their maximum during the seconl
of exposura and recovered gradually thereaftar, i
differences among individual observers wern o
Implications of the results are discussad. '

[John Kobriok, Aviat Space Enviran Med Vol 4, Hy
Fubruury 1883, pp 112115, 1

32 Visual discrimination, Categorical idantifi
tion, and Categorical rating in brief di
of curved lines: Implications for
encoding processes

Visual discrimination, categorical [dentifi .,
and categorical rating measuremants ware ra
sets of curved-line stimuli drawn from a thea
ly uniform centinuum with curvature para
In Experimant |, discriminability of pairs of
lines separated by & constant distance on tha
was measured at successive points along the
Curved linas were presentad four at a time |
sec display. which was followed by a ran.:ln’"
mask. Discrimination performance was  fou
vary nonsmoothly with s. In Experiment 2, i
gorical identification task was performed in
subjacts labeled the curved-line stimuli of |
ment | straight. just curved, and mare tha
curved. From these data, a theoretical discrimi 3t
performance was computad that was closely
aruent to the discrimination performance of £
ment 1. In Experiment 3, three different cat
rating scales with two, three, and four intervaly ;
tested and each was shown to be less effectia _
the categorical [dentification scale for prad
discrimination performance. Msan ratings
however, highly linear with = suggesting  that|
curved-line continuum was psychometrically unib
Experiment 4 provided furthar evidence for the
formity of the curved-line cantinuum by me
canventional acuity for curvaturs. Twao rathar
four curved lines wers presented in sach d
turation was increasad to 2 sec: and the pos
lus mask was omittad, Acuity was found. o



ith &, 1t was concluded that under condi-
which attention s disttibuted over a number
jants i the fisld and in which viewing and
vlsual progessing time are restricted, per-
i discriminating curved-line gtimuli may
mined by relativaly coarse, discrete visual

fomid M Forter, Jowmol ef Expuorimental Psychology :
i perception and performance 19883, Vol 8, No. b, THG.

or analysis of visual cortical responses
d by moving lines’

ical evoked responses lo @ bar of light
ing In B different dirgctions across the
eld of 8 unanaesthetized, immobilized cats
e in 18 experimental sessions, The
@ rasponse |s unigue for asch diraction.
ticularly apparent during the first 350 msec
sponge. Cluster analysis of the evoked
!_ifl;iwals that the recognition of the direc-
tha moving line is probably less distinct
moves in a downward direction. This
‘more pronounced in the left hemisphere.
of the cluster analysis indicats that the
may be useful tool in the analysis and
ion of large number of evoked potentials,
yie, such clustering may eventually reveal
hysiological mechanisms. that contrl-
ape of the evoked response.

sy Reinis. Jack P Lendolt and Davids. Weite
ography and clinical Neurophysiolegy. 138,

. zation of binocular VERs after early
sugl deprivation in man

voked responses (VERs) were elicited
eckerboard target from a patient

sarly onset bilateral deprivation of form
eritlt of a high refractive error, large
ablsmus, snd congenital nystagmus.

i afid binocular steady-state VERs were
il smplitude and wave form even when a
fof the patien’s large refractiva arror

(compound hyperopic astigmaotism)  was  worn.
Although monocular VERs could not be normalized,
4 normal wave form and amplitude were restored 10
the binocular VER by the addition of harizontal
prisms to the patient’'s ophthalmie prescription. The
initially degraded binocular VER gradually acquired
a normal morphology and amplitude as the magni-
tude of compensating base-out prisms in the
patient’s habitual opthalmic prescription was syste-
matically increased. The relationship betweon the
binocular VER amplitude and the correcting prisms
darived by the method described In this paperwas
subscquently used to arrive at a practical elinical
solution for the patient's unusual and debilitating
visual symptoms. This glectrophysiological avalua-
tion of binpcular function at-the cortical leve| prov-
edto ba n very uselul diagnostic procedure with
prognostic value; standard clinical procaduras were
inetfactive in elaborating the patient’s sensory and
aculomotor disorders. The theoretical and practical
implications of managing patients with a history of
early on set visual deprivation are discussed,

{John vV  Livasik, Eleotroancaphalography and alinical
Neurophysiclogy, 1984, 59 1 21-38,]

VIl AVIATION PATHOLOGY

35 Fatal gliding accidents in the united king-
dom : 1960-1980

Eor many years, the Departmeant of aviation and
snransic Pathology of the RAF Institute of Patho-
logy and Tropical Medicine has assisted In the
medical investigation of fatal military and civil air-
craft accidents, both in the WK and oversess
Thees includad 33 glider appidents involving 39
desths over the period 1980-1980. They do not
include all the fatal gliding accidents in the UK.
because there s no mandatory obligation to call
in the departmant, but probably represent over B
The department is primarily interested in the nature
of fatal injuries. the performance ol safety equip-
ment and the presence or absence of pre-existing
medical factors which might have affected or
caused the aceident. it also makes recommenda-
tione intended to improve flight salety. and is often
nvolved in the discussions between the Britizh
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Gliding Association, the Civil Aviation Authority,
and the other organizations involved.

[JME Cooke. M D.A J C Ballour MA, MB, and K E A Under-
wiot Ground, D P Y Avial Speco Evicon Med. Vol 54 He. 11
November 1983, PP 1028-10301.

36 Applications of gas chromatographic head
space analyses to aviation accident toxi-
cology

The use of head space sampling in conjunction
with gas chromatography has nroved a useful tech-
nigue for analyzing aviation accident post mor-
tem material for ethanol, carbon monoxide, and
volatile contaminants. An account of the expert
ence of the technique to date at the Royal Adr
Forca Institute of pathology and Tropical Madicine
is given, and the preblems and ndvantages associa-
tad with the method are discussed.

[Mayes, BN Applications of gasz chromatogrohhic head
gpace analysls Lo oviation accident toxicalogy, Aviet, Spaco
Environ. Med. 55{1) : B2-64; 1984,

Vil ERGONOMICS

37 Time pressurs, training and decision eff-
ectivenass

Arn experiment was carried out in order to eva-
luate the effscts of time pressue and of training
an the utilization of compensatory multi-attribute
(MAU) decision processes. Sixty subjects mads
buying decisions with and without training in the.
process of compensatory MALU dezision-making.
This was repested with and without time pressure
1t was found that training resultad in more effective
decision making only under the 'no time pressure’
condition. Under time pressure the training did
not improve the quality of decision making at all,
and the effectiveness of the decisions was signifi-
cantly lower than under no time pressure. It was
concluded that specitic training methods should be
designed to help dacision makers improve thelr de-
cisfons under time pressura.

[(Pan Zakay and stuar,
27 No 73 273.284.)

wooler Ergonomics, 1584, Vol

38 Factors affecting the speed of acquisil
of tabulated information from visugli
plays

The task studied was that of madinp,tu
information following a change in the Jocus o
tion. Tasks of this type are invelved in usingl
phone directories, in looking from docunis
scraen in conversational use of VDUS and i
ing entries in tables presented on a clisplay;
acts fixated a marked point on a VDU, angl
looked across to an entry in & table of thisgd
aumbers. This was read out, and the overili§
tion time recorded. This was found nm-'
with the vertical position of the entry in e
for viewing distances of 570, 8856 and 11400
The horizontal angular seperation was vare
within the display and by means of view
ance. Raaction times increased with separdl
the initial fixation point and the target for 2
viewing distance. Changes in anguiar sepei
due to viewing distance had little effcl
movement recerdings showed that the [at
gye movements was constant, but that the
of response following a displacemant of fig

variad in the same way as the overall reactiond
1

-
|

{MT Swanstan and CE Walley. Ergonomice 1884
Mo 3, 3371-330.]

33 Software ergonomics: Effects of co
application design paramstars on
task performance and health

Evidence is reviewed that tha operatin
taristics of computer application systams, in
1o physical characteristic of display units (G
are the cause of many observed effectsan
health and task effectivensss. These ¢ f
hypothesized to aceur through changes in ta
cture, and the man-machine redivision of labol
resuits when computar application system
duced into work setting. First, the ass0ci
twoen task dimensions and models of opara
farmanca affectiveness and well-being are
Segond, application system design paramg
uffect task structure are identified. Then
evidenca supporting this three-part causal lifh
application system parameters to task charactis
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pioparator slfectiveness and health—is presented.

tated systems and matching system per-
ce to operator nesds, a job can be created
ikaly toimprove both operator well-being
tivenecss,

uemor and Robort A Kararok, ¢ Ergonomics, 27(6);

election factors, including a review of
performance, are presanted,

e Brogks CJ @ Huad and ncek  injurics  in
ces mjections Aviot Space Environ Med. 55(4) :

- w:_ﬁ a PLL system =&s analeg pro-
in CW Doppler Flowmeters

or a phase-locked loop (PLL) system
in order to evaluate its performence for
he average frequency of an input spect-
by Nodiscrete components allocated in
_ﬁn{pm'l B. The system was studied first
jed case that the phase comparator has
cteristic. Mext, a computer-zided
| PLL system was performed tzking
t the nonlinear characteristic of the
ator, assuming that the input specirel
g'mutual random phase in interval

g for @ negligible percent emor. It is
& PLL estimate is ganerally better
ossing detector estimata.

i !ll'IE'IH_,a!EﬂE:[n'l - 1EEE 'I.'ransla:lr'ans an Bio-
i fing- Vol BME/ID No U Septembur 1983 pp

m 1 Jan. 1972 through 31 July 1982, Pre
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42 Vertical impact evaluation of the F/FE-111

crew restraint configuration. Headrest
position, and uppar extremity bracing
technique

An experiment 1o assess the influence of changes
in restraint harness configuration, fore-aft headrest
position, and upper extremity bracing technique
on human response to impact was conducted using
the AFAMARL Vertical Decelaration Tower. A total
of 201 tests were performed with volunteer subjects
in11 testconditions to evalute 3 restraint harnes-
sas 3 arm bracing conditions, and 4 seat adjustment
configurations. The test fixture, restrmint harness,
and subject wara Instrumented to obtain pertinent
objective data during cach experiment. Measurad
parameters included acceleration of the impact car-
riage snd test seat velocity of the carriage, loads
reacted atthe seat, loads measurad at the restraint
harness attachment points, triaxial translational
accelerations at the head and chest of the sub-
jact, and body segment displacements. The mean
peak carriage acceleration for the 187 experimental
lavel tests was 10.5 G (5.D0.=0.18) and the mean
carriage velocity change was 7.89 m/s (5.0.—0.05)
Resultant head and chest accelerations were increa-
sed in a proposed, modified F/FB-111 restraint sys-
tem compared to the operational F/FB-111 restraint
system. These findings contributed to the decision
not to implemant the proposed modification. Also,
the arms crossed bracing position for F/FB 111
sisctees preparing for landing impact of the crew
module was associated with higher seat loads than
the arms extended position. With the arms extended
and bracad on the anterior thighs or knees, loads
are transmitted through the axtremities tc the foot-
rest therehy reducing loading of the wertebial col-
umn. Operationzl use of the arms extendad position
prior o anticipated vertical impact accelerations
mav ba helpful in reducing the vertebral fracture rate
gasociated with thess mechanical force environ-
mants.
[Bornarl F. Heraran, M D+ M M 5, James VW - Brinklay, BS,
and James H Raddin, Jr M B 5 M Aviat Space Enviran Med Vol
E4 Motl November 1883 pp 877-887].

IX CLINICAL MEDICINE
43 Coronary bypass surgery : Military Avia-
tion Medicine perspective.
Close examination of madical and surgical liter.
ature shows that significant proportions of patients




undergoing coronary arlery bypass surgery do not
achieve an angina-free state; of those who do, a
large proportion will relapse aver the ansuing 4-6
yeais, It is apparent from the literature that coronary
bypass surgery doss not reverse the underlying pro-
cesses of atherosclerosis. Tharafors, aviators who
heve undergone this surgery are at increased risk for
angine and other unpradictable coronary events and
should not be fevourably congidered for continued
military fiving duties.

[David J Wahrly, M D Aviat Space Enviren Med Val 54, No,

11 November 1963, pp 10431046, ]

44 The measurement of risk indicators for
coronary heart disease in alr traffic control
officers : A screening study in a healthy
population

We describe &an attempt to improve the predictive
valua of the routine annual medical examination
of Air Traffic Contral Officers by extending its
scopa.  |In addition 1o the four well-recognis-
ed coronary heart disease risk indicators-age, smok-
ing habit, family history of coronary heart disease,
and systolic blood pressure-we measured plasma
tibrinegen; serum totelm and highdensity lipoprotein
cholesterol. Relative risk of coronary heart dissase
wes assessed  for each subject using a multiple
legistic eguation, and then compared with a large
matched coentral. Thare were npo statisticsl differ-
ences between the risk factorz in the two
groups., The factors measured do not support the
view that air traffic control produces an increased
risk of coronary heart disease. However, the gradisnt
of rise within the air trafic contrel population should
be evsluated in those at highest risk.

[Victar B Maxwell. John H Crump and Jeff Thorp.

45 Environmentally induced cholinergic urti-
caria and anaphylaxia

Although urticaria is generzlly an uncomfortable
condition, it is ususlly considerad to be relatively
benign. Racent evidence indicates that numerous
environmentzl stimuli can initiate cholinergic urti-
caria, and severe systemic manifestations may be
associated with the onset of the urticaria. Exercise-
induced anaphylaxis is specific life-threatening

reaction that has been documented to acour 8
unpredictably in susceptible individuals with
nergic urticaria. The oceurrance of severe  hypold
sian, syncope, or laryngeal adema poses spidl
limitations to optimum parformance shiould It ol
in individuals employed in critical ocrupilig
Although treatment with appropriate ma{{icatld_
generally effective In control of symptoms,
medications frequently. have side effects: noil
lerable in high-riek situations. Four ‘cozes ol
Air Fores aircrewmen referred to the USAF

aof Aesrospace Medicing for asromed|cal avalugl
illustrale the spectrum of promblems  that ci
associated  with  cholinergic  urticaria, ,5_-'
history should always be carefully evaluatedi
individuals who present with urticaris.

[James E Whinanry, Ph. D, M D snd George I Anid
M D Awviat Space Eaviron Mod Vol 54, No 6, Jun‘ur;
PP 851-563,] i

46 Acceleration-induced ventricular 1t
cardia in asymptomatic men: relati
mitral valve prolapse -

In this study, the findings in 15 apparently
asymptomatic males who had short runs of §
cular tachyeardia during | G, acceleration s
described. All had echocardiograms in an eff
screen them lor possibls mitral valve prale
only individuals with mitral valve prolapse
aircrewmen already undergoing asromedi
ation for mitral valve prolapse. which included ;
acceleration stress testing. The episcdes
cular tachycardia occurred in association with
stressfull | Gz exposures on a human cen il
Anthropemorphic and physiologic responsgs @
meters suggest that these individuals werel
unusually high strass when they had the
of ventricular tachycardia. The multistrass
ment of the advanced fighter aircraft pilot repns
a2 summation of factors that have previousih
associated with significant dysrhythmiag,
vantricular tachycardia. These results BLIgge
flight episodes of ventricular tachycardia m i
frequently in asymplomatic, apparently I
sircrawman with completely norms!  asromil
evaluations. 1T documanted, ventricular tac
alone or mitral valve prolapse associatad withdl
ficant dysrhythmias, such as ventricular tachyd
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currently disqualitying for continued USAF
atus. Continued investigation of ventricular
jag and mitral valve proplase is impsrative
sance of both acromedicsl safety and pre-
of unnecessary medical restriction of
gn from continued flying duty.

ami £, Whinnory Aviat, Space Environ Mad Vol 54, No 1
iy 1883 PP 5E-64.)

| Automated high-speed analysis of Holter
pes with microcomputers

fave developed an automatad Holter scan-
aam based on two microcomputers’ One (s
cessor that detects QRS complexes and
s the QRS durations using computations of
gacond darivatives. This microcompular
gifaces 10 a second microcomputer that does

1 mia analysis, logging, and reporting using R-R
and QRS durstions. This systam can pro-
ter tapes at 60 times real time and produce
inted summaries and 24 h trend plots of several
&5 including hieart rate and PVC count.

SikL Ahlsirom, Mamber, |EEE, and| Willis:J: Tompkins,
lar Member, |EEF—IEEE Transactions on Biomedical
nearing Vol BRE-30, No 10 Oct 83 PP 651-657.]

maasurf:ment of cardiac output has been
ﬁp;&q it mmploys pulmonary-ariery sensing
~level periodic thermal signals generated
I—ght ventiicle of the hearl. A resistive elem-
ified Swan Ganz catheter is energized
1@ periodic electrical waveform. The resulting
gl signal is diluted by blood flow and attenu-
e by mixing within tha heart. Sensed by 3 ther-

of In the pulmonary atery, the thermal signal is
ad by a microprocessor-based instrument
a sultable mathematical modal. With multiple
fraquencies, separate estimatas of the flow-
ntand mixing-depandant attenuation com-
ta'"bacuma pussible, cllowing continuous mon-
.of cardiae oulput. This techniqus works wall
ﬁthﬁlisad mechanically ventilated animals;

even with average power levels as lowas4 W and
corresponding temperature increasas of a few hun-
dredths of a degree centigrade, Basad on measure-
mants of pulmonary artery thermal noise spectra in
humans, we infer that similar performance levels
should be attainable with mechanically ventilated
human subijects. Howsvar, noisa spectra from spon-
taneously braathing critically 1l patients suggest
that signal-to noise ratios would be less than satis-
factory in that group unless increased signal power
is allowed or improvad algorithms are developed.

[Jomes H. Philip, membor, [EEE, Mighan! G, Lang. Michae! [0,
Quinn, member, 1EEE and Ronold S, NeWhowar, Momber,
IEEE PP 383-400

49 Hypertension and orthostatic hypotension
in applicants for flying training and aircrew

Although blood pressure standards in alrcrew
members have been revised periodically over tha
past 70 years, hypertansion still remains one of the
most controversial problems in aviation medicine.
Improvad clinical knowledgse and operation experi-
ance vindicate 2 mora liberal attitude for gacceptable
blood pressurs levels. Applicants for flying training
presenting labile hypertension may be accepted.
Also, experiencad, older alrcrew with benign hyper-
tension controlled by drugs without adverse react-
ions and without target organ disease may ramain
on flving status. Iln order to avoid compromising
flight safety, long-term monitoring of flight crew
for the disgnosis of hypertension together with the
evaluation of anti-hypertensive d.ugs in aircrew i3
urgently required.

[Heinz 5 Fuchs Aviat. Spsce Environ, Med. Vol, B4, Na, 1.
January 1983 pp 6068

50 Measurement of scoliosis by orthopaedic
surgeons and radiologists

Minimum medical standards far USAF flying per-
sonnel have been compiled in Air Force Regulation
160-43. This requistion specified the maximum
alle wanle amount ef scoliosis, but does not specily
whio should read the X-ray film to determine, using
the cobb method, the degree of curvature in scoli-
otic inviduals. Inthe present study, an X-ray of an
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individual with mild scoliosis was sent 1o depart-
ments of radiclegy and orthopedics at major US
Armaed Forces Medical Centres. ‘Although the mean
estimeted degree of curvarure was the same for both
the orthopedists and the radiclogists, the variance
in the rediologists replise was considerably higher
than normally expected. 1t is, tharefore, recommae-
nded that scoliosis films ot Individuals being scr-
cened for flying duties should be reviewsd by a
qualified orthopedic surgaon.

[Margan &, Wilson, John Stookwoell eand Mitizi G Leedy Aviat
Spato Enviren, Med Vol 54 No 1, Jonuery 1923, pp 60-71.]

51 The diagnostic accuracy of Exercise alec-
trocardiography - A Review

Tha cardiovascular “Stress test”, and particular-
ly.the graded treadmill exercise test, has gained wide
acceptance #s 8 prognostic indicator for those with
known coronary artery disease, Controversies still
exlst, however, in its use in mass screening and In
intarpreting equivocal tests. A review of the use
and value of electrocardiogruphic exercise testing is
prasented. Topics such &8 its use in asymptomatic
individuals, the adjuvant use of clinical sxamination
anc the examination of ancillary treadmill parame-
ters ars presented. No attempt is made to detail the
very significant contribuiions of radionuclide sca-
nning. The positive exercise electrocardiogram in
the Basymptomatic subject is discussed and gui-
delines for clinical management are offered,

Robert L, Juhnson and Michael W Bungo Avial. Space Environ
Med, Vol. 54, No 2 February 1983 pp 150-167

52 Sudden incapacitations : USAF Experiance

During the period 1970-80, there were reported
146 casas of in-flight sudden incapacitation in the
USAF, Of these, 62 involved pilots, 14 were navi-
gators and 70 ware studant pilots. The stiologies of
sudden incapacitation included illness without loss
of consciousness, loss of consciousness, spatial
disorientation, and improper M-1 maneuver. Each
of these categories is analysed with emphasis upon
prevention, for example not.flying with symptomatic
pre existing disease, continued emphasis upon spatial
disorientation training, and correct performance of
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the M-1 maneuver. Based upon the data, conclug
ions and recommendations are suggested to mink
mize the risk of episodes of in-flight sudden ings
pacitation,

Russall B, Rayman and Geant B MaoMNoughten, Aviat. qu
Enviran, Mod. Vol. 54, Mo. 2 February 1943 pp 167-164

53 Minimal coronary artery disesse and conth
nuation of flying status

Prior to 1976, any degree of coronary art
dispase, including intimal roughening, was di
qualifying for flying status in the United Stalg
Air Force. A consideration 1o continua flying dutls
for aviators with minimal coronary diseass muil
racognise that the disease is prograssive, with know
lesions waorsening, and new lesions forming in s
previously free from disease. However, the five yi
mortality for subjects with equal to or less than 30
lesions (2% mortality) is less than the moialif
for apparently healthy males of similar age wha hii
not had their coronary anatomy  defined by El‘lﬁ:
graphy. However., the maortality rate for EEII
lesions is threa times greater than far individu}
with known normal coronary arteriograms.

The USAF School of Aerospace Medicln
(USAFSAM) instituted a minimal coronary
disaase study group in 1978, This study group renl
ned aviators to flying status if no single lesion wi
not greater than 30% and the aggregate (sum) g
lesions was not greater than 50Y%. Subjects W
symptoms of ischemia, ECG and/or anglog
evidance of myocardial damage, serious arrhythmis
left ventricular dysfunction, or any degree o
miain coronary disease were all excluded from
study group. A total of 12 aviators have now he
returned to flying status with minimal disease.(dl
the 12, 5 have bzen recatheterized at a mean int
of 30 months, and 2 have been disqualified du
disease progression. The other 3 subjects
shown no progression. No cardiac svents hil
accurred in any of the 13 subjscts,

A Separate natural history study of 15 asympte
matic USAF subjects with 30 to 507 lesion:
been accomplished. These 15 subjacts have
found to be froe of svents at a mean F-::-Hnwﬂ
66 -~ 26 months. An additional USAFSAM ravis



ertained the natural history of lesions less
n individuals drawn from the USAFSAM
{zation fila from prior years. Of 31 patients
agions less than 30%, 25 have been followed
mean period 62 + 23 months.

M MoGranahan, Jf, MD, Jemes R Hickman, Jr, MD,
I, MD, Michaol A Montgomary, MD, end John H
[3, Aviat Space Enviton Mod Vol B4, No, B June
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