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[ ACCELEZATION PHYSTOLOGY

l. Physical training and 4Gz ctolerance

re-ovalyated

The effect of physical training on
+iiz tolerance is of wvital interest in
the aerespace community, The data on
Lhe elfect of physical training on
arthostatiec tolerance or simulated air
combat manocuvres are equivocal. The

effects of aerobic amd strength Lrai-
ning programmc are briefly reviewed.The
data sugpest  a  nead fur ecareful

reinterpretation of results din the
Lizht of conflicting reports and metcho-
dologlenl sioct comings. Asrobic Lrai-
ning ¢annot be assumed te always be
detrimental nor can strengrth training
be assumed to be universally efifective
in improving +G= tolerance. In selec-
ting appropriate screening criteria and
Lraining regimens for airerall  person—
nel, it seems prudent to reinvesrigate
strength and endurance training effects
on  +Gz tolerance using muilivariate
research paradigms. Special artention
should be directed to commonly accepted
physicleogical principles which may vary
under conditiors nf altered gravily.

Bulbulian 2 Aviat Space Environ Med
37073709, 1986,
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2. Women's G Tolerance

G tolerance of 102 women and 139
men  subjected to standard medical eva
luation (Medeval) G proflles were com-
pared. Unpalred test revealed no slg
nilficant difference between the women
and men in either relaxed or straining
G tolerance. Covarlance analysis con
trolling for differences in tolerances
due to ape, height, weight and activity
status revealed the women to have wmar—
ginally low Lolerance; Lhe analyslis
also identified helght as a Eactor
having & strong negalbive influence on G
tolerance, and weighr as having a posi-
tive influence. When the women were
matehed only by height to men in  Lhe
comparison group, the women's mean G
talerances were slgnificantly Llower
than the men's. 0On standard training G
praofiles, 88% of 24 women and 80% of
213 men completed the runs, bur this
difference was nol significant. G Lole-
rances of 47 women were measured on the
medeval profiles both during and bet-
ween menses, bub no significant diffa-
rences hetween women and men In  the
signs or symptoms of { stress wete
observed, except for two ianstances of
urinary sblress inconbtinence in’ women,
during the training profiles. Women
need not ¢ tegorically be excluded from
aircrew duties due to & intolerance.
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Jackson W and
Fnviron Med

Gillingham K, Schude G,
Giltrap L: Aviat Space
57(8):745, 1986

4. Acceleration tolerance of asymptoma=
tic aircrew with mitral valve prolapse

Using the USAF School of Aerospace
Medicline human centrifuge, 78 asympLo=
matie USAF alrcrewmen with auscultatory
and/or echovardiographic evidence of
mitral valve prolapse (MVP) were evalu-
ated for tolerance to +Gz stress. Both
rapid (1 G/8) and  gradual (1 G/158)
onuiet acceleration profiles were used
to determine +Gz tolerance. There were
no unusual characteristics, among the
clinical paramcters measured, which
allowed separation of individuals with
JVP  inLo  subgroups with altered +Gz
tolerance. The MVP group was found ta
have a normal response Lo gradual onset
WG stress, both while relaxed and when
performing a protective straining
manosuvre. A small bul sratistically
gignlificant decreasc in tolerance ToO
rapid onsel +iz stress was found. There
was nao indication that asymptomatic
individuals with MVP who have undergone
complete aeromedical gvaluation have
any operationally significant Intolera-
nee to +oz stress.

Whinnery JE: Aviat Space Environ Med 37
£103: 986, 1986.

II AVIATTON OPHTHAIMOLOGY

4, Mild Thypoxia and vigual performance
with night vision goggles
Military vision

night goggles

AVIATION MEDICINE, 30(2), December 1986

(NVGs) are image intensifiers normally
used when the human operators’ visual
capabilicties are unimpaired by oxygen
deprivation. However, mountaln gearch
team members and aviators sometimes
operate with NVG augmentation at alti-
tudes where hypoxic visual decrement -ig
documented. The objective aof this
research was to investigate the effects
of mild hypoxia on monocular visual
performance with NVGs. 1t was found
that mild oxygen deprivation significa-
ntly affeects unalded square-wave
grating visual aculty bur does not
significantly affect NVG augmented per—
formance. Large differences he Lween
visual gensitivities  al different
spatial frequencies were nol differen—
tially affected by mild  hypoxla.
Supplemental oxygen did significantly
improve naked eye bul not NVG-augmented
night resolutlon acuity upto a gimu-
lated altitude of 13,000 fr (3,962 m)
above sea level (ASL).

Lober LL, Roscoe &GN, Southward CM:
Aviat Space Environ Med 57:318, 1986.
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5. The colors of things

Stating that current theories of
colour vision do not sufficiently expl=
ain the many “[llusions” one percelves,
the authors argue that this faet re-
veals the unconventiomal design of
colour vision, rather than any falli-
bility of the senses of "defects” in
visual processing. The authors champion
the notion that perceived colours of
things do not depend on light from each
object sensed independently of all
other things in the world but on &
comparision of light raflected from an
object and its surroundings.They detail
some experiments to substantiate the
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hypothesis. Golour like beauty 1s after
all, in the eye of the behalder.

iron P, Sciascia TR, Linders L and
Lettun J¥: Scientific American 255(3):
a0, 1986.

3. The perceptlon of apparent motion

Apparent motion {¢F real moLion) is
defined as the 4{llusion of motion
created when a serics of still images
are rapidly presented toe the human
visuval sysrem. 'The authors describe
experiments to show that perception of
apparent motion is a wisual funetion,
with the brain matching the successive
images for changes in spot/area bripght-
ness patterns. This matching Is also
"limited" by real world expeclancies
and/or experiences.lhe authors describe
a s¢t of perception rules that are
closely allied tco the laws of motlion,
Their experiments/investigations sugge—
st that lower level visual processes
can on their own control perception of
apparent motion during the early
stapges of visual protessing. They con—
clude that cellular events leading to
visual processing will need further
elucidation.

Ramachandran V5 and Antis SM: Scienti-
fic American 254(6):80, 1986.
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7. The effect of skill on performance
unider an environmental siressor

This paper cxamines the effect of
individus]l skill level upon task perfo-
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rmance in transient extreme heat. A
sumwary of published data suggests that
individual who are skilful at the task
are better able to withstand the detri-
mental effect of the stress exposure
than thelr wunskilled counterparks.
Three vheorecical explanaclons of such
performance superiority sre reviewsd

hehavioural arvusal, actentional
capacity and auromatle and  control]ed
processing. 1t is conecluded that the
sutomatic  and controlled iaformation
processing approach holds the greslest

patential to account [or this effect at
the present time. It s suggested that
the ability of skilled subjects who are

able to resist the effect of heat
stress mav be a more general attribute
of personnel  who  operate  under A

varicty of nonoptimal environmental
conditions.

8. Mocturnal sleep and daytime alert-
ness of aircrew after transmeridian
flights

The nocturnal sleep and daylime
alertness of aircrew were studied by
eleclroencephalography and the wmultiple
sleep latency test. Afler a Lransmeri-
dian flight from Londaon to San
Francisco, sleep onset was faster and
although Lhere was iacreased wakeful-
ness during the second half of the
night, sleep duration and efficiency
over Lhe whole night were nol changed.
The progressive decrease In sleep late-
necies obzserved normally in the multiple
sleep latenecy during the morning conti-
nued throughout the day alter arrcival
of the 13 subjects, 12 took a nap of
aropund I-h duration in the afternoon
praceding Lthe return flight. These naps
would have been encouraged by the drow-
siness at this time and Facilitated by
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the dﬂﬁarLurc of the aircraft being
scheduled during the early evening. An
early evening departure had the further

advantage that Lhe circadian increasc
in vigllance expected during the carly
part of the day would occur during the
latLer part of the reLurn flight.

Micholson AN, Pascoe PA,
Stone  AM and Creen Rl
Environ Med 57:842, 1986.

Spencer ME,
Aviat ‘Space

9. llangover effects on aircraft pilots
4 hours after alcohol Ingestion - a
preliminary report

The authors had 10 Navy pllots Tly
two simulated Elights under control and
hangover conditivns, For the former,
pllots drank no alcohol within 48 h
before the almulated flight. For the
latter conditlon, they flew 14 h after
drinking enough ethanol mixzed with dict
Tl drinks to attain a blood aleohol
concenbratlon of 100 mg/dl. PileL
performancé wWas woree in the hangover
condition o wirtually all measurcs
but signlficantly worse on three of
six varidnce measures and one of  six
performance mensures, The results
indicate thal caution should be exerci-
sl when plleting an aircratr 14 h or
less after lagesting similar yuantities
ol alcohol.
yegavape JA and Vlieirer VO: Am J Psych
14321546, 1DBA.

IV HIODYNAMICS

10, Contribution of agromedical resea-
tch Lo [1light ‘and hiomedical science

AVIATION MEDTCINE, 30(2), December 1986

pilat amd plane capabilities to
withstand high-Gz combal manocguvres Are
tactically important. Sustaiced 1U-15
Gz eapabilities of current and future
planes vutstrip safe physiologic limits
in spite of the combined use of World
war |!-vintage straining manceuvres and
relatively ineffective anti-G suits teo

prevent losses of vision and consef-
ousiess. llowever, the extreme arlerial
prassure  increases needed to malntain

cerebral blood flow (e.g., 400 mm Hyg at
heart level durlng exposures to 13,5 ©
when sitting upright) carry risks of
anatomic damage to the ecirculatory sys-
tem and rupture of air-containing,
essentlally unprotectable, lungs. Thege
could he minimised, and incapacitating
losses of consciousness avolded, by
use of herizontal positions designed Lo
eliminate heart-to-head Thydrostatic
gradients, Development of a prone-posi-
tion cockpit with a counterwelghted,
forwnrd-looking heatd support plus opti=
cal-elecLronically alded all-dircotlo-

*nal vistbility bs the most physlologle,

safest, and surest way to achieve Lhis

poal .

Wood EH: Aviar Space Environ Med 57010,
Suppl): A 13, 1Y5E6.

|1. Biodynamics Lhe key to Elipht
Biodynamics measures the effects of
mechanical force wn living tissnes. The
quantitative relations of mechanicul
stress factors and hinlogical straln
responses of the living body provide
criteria for limirs of injury thres-
hold, reversikhle Injury, perminently
diszbling injury, and Ffatal Iinjury.
These criteria are guidelines for
aerospace design and performance stan-
dards involving human survival in the
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environment of flight. Below these
limits, the effects of mechanical force
factors on human performance while acu-
tely or chronically exposed Lo them in
aerial or space flight are crucial.
Some can be accumulatively disabling;
others can be adapted to over a period
of Lime.

Extremes of low-frequency vibration
cannot be long endured, while sustained
zero gravity in space flight produces
mlld, transient malaise followed by
adaptation In several hours. Aervspace
flight biodynamics deals with human
reaction to (1) absence of gravity; (2)
sustained curvilinear  acceleration;
(3) sustained acceleration and decele-
ration (launch and reentry in space
flight); (4) single impact force (col-
1igiong):; (5) low frequency wvibration
in the whole human body resonance res-
ponse range; {6) whole-body tumbling
and spinning, as in high-altitude free-
fall: (7) acoustical range vibrationms;
(8) explusive blast in air or water;
{(9) abrupt decompression, as in cabin
pressure failure; {10) static forces
in tension, compression; torsion and
shear. Biodynamic stress analysis takes
ints aceount whole-body responses, par-
ticular responses of rigid bone,viscous
elastic soft tissues, pneumatic and
hydraulic effects of gas and fluids in
hollow organs, and displacements of
gsolid organs suspended in body cavi-
ties.Accurate and comprehensive results
require physical measurements, clinical
and laboratory studies before and after
exposure, subjective reports of trained
volunteer subjects, and cbjective medi-
cal and bicengineering evaluation of
results. From these results come stan-
dards for tolerance and  exposure
1imits, Inventions and procedures to
overcome limits.enhance performance, or
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provide protection from the hazards of
flight. HRiodynamic research projects
are justified by new miliLary require-

ments, coplog with unanticipated
problems of flight, development, and
man-rating of devices and systems in
advanced designs and protobtype stage of
development of alrcratt. This serves
both military and civil avlation, where
new models derive from military proto-
Lypes.

Stapp JP: Aviat Space FEnviron Med
57(10, Suppl):A 32, 1986,

12, Flight simulation

The author details the use ol state
of art simulators for fighter trainlng.
Stating thalL simulators can prove 4
cost effective answer to splralling
costs of training, he Feels that they
should attain an improved degree of
resolution/realism. Describing the mec-
hanisms behind the ereation of a simu-
lated moving image, Board models or
Computer OGenerated Tmagery (CGL), he
states their respective strengths and
weaknesses. The usc of simulators as a
very useful human factors research tool
is highlighted.

Haber EN: Scientific American 255(1);:
a0, July 1986.

V CLINICAL AEROSPACE MEDICINE

13. Frequency of extrasystoles in heal-
thy male employees

147 actively employed men hetween

AVIATION MEDICINE, 30(2), December 1986




the ages of 15 years and 65 years form
the subjects of this study. They were
screened thoroughly to exclude IHD and
only riask factor for coronary artery
disease permitted was the age. ALl the

subjects were evaluvated with 24 hr
comltinuous electrocardiographic recor-
dings by Holter technique. They were

followed up for a period of six years.
Two subjects expired during this period
of follow up; though both of them had
high frequency of ventricular ectopics,
deuth was not due to cardiovascular
disease. Analysis of recorded clectro-
cardlograms showed 954 of men between
the agea of 15 and 39 years had less
than 2.9 ventricular ectopics per hour.

A 8imilar percentage of men aged 40U
years or above showed presence of
significantly higher frequency (<36
ventricular ectopics) per hour. The

authors feel that ventricular ectopics
oceurring more frequently than 10 per
hour in men aged 40 years or above may
be considered the cut off point from
"normaley”.

Orth—Gomer K, Hogstedt €, Bodin L and
Soderholm B: Brit Hearl J 55:259, 1986.

14. Radiation of
legs

anginal pain to the

Radiation of retrosternal angina

to -arms, neck and back has long been
recognised as diagnostiec feature of
coronary arltery disease and myocardial

infarction in clinical medicine. Angina
due to CAD also radiate to the epigas-
trium and rarely to hypogastrium espe-—
cially din cases of diaphrapgmaric wall
and true posterior wall infarctions.

Radiation of this pain to the legs is
certainly an uncommon enbtity. The
authors report 19 cases of chest pain

AVTATION MEDICINE, 30(2), December 1986

due to coronary artery disease who had
complaints of pafin in the legs. None of
them had any local ncurovascular disor-
der to account for the pain In the
legs. The mechanism of this radiation
of angina to legs is postulated to oe
due to presence of sensory ganglia. The
site of this referred pain was limited

to the front of the leg and four loner
toes which have Innervation from the
lumbar sympathetic ganglia.

Kolletlis MT, ralageropoulos LK,

Tzannetis GG, Vitakls SK, Xaplanthectis
PP and MNovas L0O: Brit Heart .J 55:211,
1986.

15, Cardiovascular epldemiclopy, exer
cige and health : 40 year follow up of
the U.5. Navy's "1000 Aviatars”

The I1nterrelationship of apgeing,
performance, and stress modlification
has been the subject of investigabions
in the US Navy. Beginning in 1940, a
study of 105 student and dinstructor
pilats lowered previously high attri-
tion rates in training by emphasising
hoth physieal and psychological scree-
ning. After World War 11, when 208
pilots in the group died, follow up
studies of the survivors were conducted
in 1931, 1957, 1963, 1969-71, 1977 and
1880-81. In February L198Ll, V15 quesbio-
nnaires were mailed to known survivers,
with 300 replies subseguently analysed.
Additionally, 114 of the respondents
who had previously been examined during
1969, were again examined in 1980-81;
those individuals were markedly diffe-
rent in their lifestyle, particularly
in exercising regulartly, abstaining
from cigarette smoking and drinking
alecoholic beverages moderately, as con-
trasted to 28 aviators also examined in
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I969 who died in the interim. Healthy
lifestyle nay alter cardiovascular risk
prevenling premature death.

York k, Mitcaell RE and Graybiel A:
fwiat Space Environ Med 57:597, 1986.

I6. Low back pain in pilols

A questionnaire on low back pauin
(LBI')  was administered to 373 [ighter
pilots, 165 vransport pilots, and 264
helicopter pilots. Helicopter pilots
had more back pain during £flight than
did tighter or transport pilots (34.5%,
12.9% and 5.1% respectively). A historv
of LBP Lemporarily unassociated with
flight was found in 26.5% of helicopter
pllots, 31.5% of transport pllots and
23.2% of fighter pilots. We coaclude
that, despite the pain experienced by
helicopter pilots in Eliuht, they are
not at increased risk for LAP unassuo-
clated with flipght.

Froom P, Barzilay J, Caine ¥y Margaliot
3, Fuorecast D and Gross M: Aviat Space
Environ Med 57(7):6%94, 1986.

V1 ENVIRONMENTAL PHYSIOLOGY

17. Influence of profusc sweating on
systolic time intervals

Svstolic time interval (5TI) esri-
mation is an useful bedside method of
cardiac function evaluation. The proce-
dure i simple, repetitive and heing
non invasive is easily acceptable rto
Lthe patients. However several extracar—
diac factors often influence the result
and produce false evidence of cardiac
dysfunction. The asuthors have studied
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21 subjects with 5Tl estimation before
and after sauna bath and found out that
cxcessive sweating assoclated willh
sauna bath had resulted in significant
increase in PEPC, Q=1 time and PEP:ET
ratio and a signllicant decrease in (l-
11) time #nd ETc. Thus STI 18 influen-
ced by an  extracardiac factor like
profuse swealing. This Ffact should be
borne In mind when systolic time inter-
vals are measured at high temperature
and high humidity, {in febrile patients
and in  subjects who  have been
exercising vigorously.

Ilshikawa M and I[shikawa K: Brit Heart .|
56:176, 1986,

18. Changes in left ventricular e jee-
tion time based ecardlac output in
pilots and non-pilots during orthosta-
tic stress

leart rate, blood pressure, car-
diac output and stroke volume caleu-
lated from left ventricular ejection
Cime were studied in 9 pilots and |}
non-pilots during 20 min of 70 deg head
up tilt. Stroke volume and cardiae
ontput  indices Fell by about 38%Y and
L7%  respectively during tilt in splLe
of normal teflex response of heart rate
and blood pressure.

The reflex heart rate and Dbluod
pressure rosponse to orthostalic stress
given by 70 deg head up tilt is net
significautly different in pilots and
non-pilots.

The subjects responded to head up
tilt with a rise in heart rate and
diastolic hlood pressure. There was o
change in systolic BP. This was the
normal response expected of head up
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tilr. There was no difference in the
two groups of subjects. So Lhe special
environment of flight to which [ighter
pllots are routinely exposed to does
nob alver thelr cardiae output response
to orthostatic stress. Other factors
must be vresponsible for their better
tolerance of orthostatic stresses of
Elight.

Bao PLN and

Dikshit MB, Baner jee PK,

Tyer EM: Ind J Med Res 83:301, March
196 .

ERGONOMLCS

19. lluman performance issues in the

design of future Air Force Systems

For future Alr Force systems, the
yuestion 1s not whether to introduce
automation, but rather whal Lo automate
and how to implement it to optimise the
use of human and syslem TesoUrces,
There is a continuum of levels of auto-
mation ranging from the straightforward
use of integrative displays of existing
information to replacing human opera-
tors with robots. This paper is concer—
ned not with automation decisions per
se, but with Lhe design and analysis
questions relating to human performance
that are raised by these various levels
of autgmation. At the simplest levels
one is concerned with the design of
integrative displays for direet inter-
pretation by the.crew, At intermediate
levels one is concerned with the design
of interfaces to the expert systems
that are providing recommendations Lo
the erew, At the level of robotics
there are issues concerning scope and
depth of supervisory contrel that the

AVIATION MEDICINE, 30(2), December 1986

¢crew should provide. Although AMRL has
been addressling such issues for many of
the last S0 vears, the need for analy-
tic approaches, for Integrative theao-

ries, and for cost-effective empirical
evaluation tools has never benn
greater.

Pow RW: Aviat Space Environ Med 57(10,

Suppl):A78, 1986.

20. Light stress and the cardlovascular
system: rthe glare pressor test

The effects of an lmpulsive glare
of 4100 lx intensity upon the cardio-
vascular system are investigated in 22
normal males aged 25-40 years. Thls was
part of a baltery of reactive Lests
which included exposure to 90 dB noise
and the cold pressor test. The blood
pressure respunses to glare were norma-
1ly distributed. The maxlmum rise and
mean change in both systollic and dias-
tolic blood  pressure differed very
significantly from the immediately pre-
ceding baseline wvalues. The maximal
blood pressure response during glare
did not differ significantly from that
during exposure to noise or cold,
Glare, however, elicited a significan-
rly greater mean change in both aysto-
lic¢ and diastolic bluod pressure com-
pared with noise. It is concluded that
exposure to an impulsive glare of car
headlight intensity 1is stressful and
can evoks a3 Thypertensive response in
normal subjects. The prognostic signi-
ficance of this glare pressor Lest
should be prospectively -studied. This
test may be particularly useful as a

screening procedure for identifying
cardiovascular hypersensitivity to
light stress among exposed ETOURS

notably drivers, who are reported to be
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overrepresented among victims of ear-
diovascular disorders.

Belkic K: Ergonomics 29(4):563, 1986.

21. The effects of lunch on cognitive
viglilance Lasks

An  experiment was carried out to
fnvestlgate the effects of lunch on
cognitive vigilance tasks. Subjects who
ate  lunch prior to testing detected
fewer targets in a puced, guccessive
comparison task, but did not show im-
paired performance on a proportion
pereeption task. The experiment also
detionstrated some differences between

morning and afterncon performance in
subjects who abstained from eating
lunelr. This shows that performance

changes observed in the sarly afternoon
way be attributed te at least two com
ponents. The firslt of these is meal-
dependent, whereas the sccond is endo
genous, And occurs even if lunel is not
congnmed .

Smith AP sand Miles (:
20¢(10):1251, 1986,

Ergonomics
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22. Immunological analyses of US Space
Bhutrle crew members

We have previously reported changes
in the immunoresponsiveness of T-lym-
phocytes following space flight. addi-
tional data collected beforsa and after
11 shuttle =space flights show that
absolute lymphocyte numbers, lymphocyte
hlastogenic capability, and eosinophil
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count in the peripheral bleod of crew—
members dare generally depressed post-
flight. These responses rescmble Lhose
assoclated with physical and emotional
stress and may noL be related to fliglt
per se¢. Additional data from Space Shu-
tile Flights 41B and 41D, involving [l
crewmembers, indicate a postflight fall
in cells reacting with B-lymphocvte and
monocyte  monoclonal antibody  tags,
Further, the loss of T=lympligeybe hlasgt
capability interacts with the decreased
monocyte count. This iloding implies
that the previously reported loss of
blastogenic capability may he a fun-
ction of decreased monocyte control, as
noted in several non spaceflight rela-
ted studles.

Taylor GR, MNeale LS and Dardano Jr:
Aviat Space Environ Med 57:213, 1980.

23. Sudden emesis following parabolic
flight maneuvers: implications fox
space motion sickness

Episndes of emesis unaccompunied hy
the wswal prodromal signs of motion
sickness have been reported by Space
Shuttle crewmembers. These suggest that
space motion sickness has different
characteristics from terrestrial motion
sickness. This study presents cvidence
from parsbolic flight cxperimenlts that
sudden vomiting can occur in  response
o a provocative vestibular stioulus
even when no premonitory symptoms are
being experienced. Avecordingly, in
chronic exposure conditions, the abgen—
ce of prominent signs or symptoms of
motion sickness does not necessarily
mean an absence of sensitization.

Lackner JR and Grayblel A: Aviat Space
Environ Med 57:343, [9B8s.
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