ﬁ———ﬁ

Abstracts of Current Aviation Medicine Literature

I. ACCELERATION PHYSIOLOGY
1. Concurrent Loss of Consciousness and Sino-
Atrial Block During +Gz Stress.

J- E. WHINNERY, M. HAROLD LAUGH-
LIN, and J. R. HICKMAN, JR. Avarien
Space and  Emfronmental  Medicine, Vol, 30,

June 1079, P, G356, 24 Rels,

Current USALE fighter aireralt easily exceed
human physiologic limits with their sapid onser of
Liead-to-foot acceleration forces (+G2).  Sudden in-
flight incapucilativn caused by these increased + Gz
farces could be disastrous with loss of material and
human life.  The physiologic mechanisme responsible
for loss of consciousness (1.OC) secondary Lo high
+ Gz must be fully understood so that maximum
protection against it can be provided, An interesting
gase of an episode of LOC with concurrent sinvatrial
block oceurring during a relaxed rapid onser (| (+/5)
centrifuge run is presented,  The parient was under-
going fight wedieal cvalunation for an cpisade of
syoncope, ticlogy unknown.,  An unuwsual characreris.
tie of the patient was his high level of endurance
training. ‘L'he possibility of an excessive incresse in
vagal tone, developed by endursnce training, is
discussed as a probable etology far this patient’s
prolonged time of incapacitanon evidenced afier
+ Geeinduced loss of consciousness,
2. Cerebral Aecident Subsequent to C-Force
Loading : A case Repaort,
J. W. ELLIS, JR. and ], §. CURRIE. dviarion
Space and  FEmirenmenral AMedicine. Vol. 30,
April 1878, P, 589400, 3 Ref:.

A case review of a CVA in a 57-year-old goneral
officer due 1o pusitive G-foree loading is presented,
which is apparently the first such docomented episode
recorded in the literaturc. This case the
concern about hirh Geforce loading scen in newer
high-performance aireralt and has significance in
the assignment of older individuals 1o hizh G-force
ENVITOLMIENLS,
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4. Heat and Acute Dehydration effects on Acce
laration response in man,
5. A, NUNNELEY and R. F. STRIBLEY
Journal of Applicd Physiology : Respiratory, En
vironmental and Exercise Physiology, Vol 47, July
fays, P 197-200, 20 Ters,

Though heat and dehydration each impair accel.
eration rtolerance, interactiona ameng hese slresye:
have not previously been atudied.  Seven men were
debydrated in heat by 0, 1, and 3% of hody weigl
before a sevies of + Gz, gradual-onset centriluge runs
with the capiule firgst 38°C, then 20°C. Hear alone
raised heart rate by 6.5 beats/min independent of
ather stresses,  Delivdention and acceleration Appear
ed o uct synergistically in raising HR. Heat lowered
relaxed G talerance by 0.9 G, dehydration tended 1o
lower G tolerance and increased tbe variability of
respunse o heat. A high-tolerance subv group (n=4)
could nermally sustain +7 Gz lor 60s with anti-G
suit and straining, but 3% dehydration reduced meun
timme to 35 5. Dehydraction was associsted with a
deerease in the loss of plasma volume at 7 G, Lleat-
indnced  tolerance loss appears similar for  both
gradual-and rapid-onsel centrifuge prafiles, In con-
trzst, deliydration effeces are greater in rapid-onsct
rung, evidence that normal anti-G protective mecha.
unisms can partly counleract the effect of Huid delieit.
The resulls are relevant for erew members of high-
performance aircrafr, where unespected diminntion
of their normally high G tolerance can have disas-
trous COnsequenoes:

4. Evaluation of Assisted Positive pressure brea-
thing on Gz Tolerance.
R. M. SHAFFSTALL and R. R. BURTON.
Aviation  Space and  Ewvivonmental  Medicine,
Vol 30, August 1979, P, 020-824; 12 Refs.

The cfiect of bath assisted and unassisted positive
(PPB) breathing on + Gz tolerance was
evaluated, A GOR (gradual enser rate = 0.1 G4
acveeleration profile was used to evaluate fve different
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cxperimental conditions : 1) G-suil-oaly, 2) G suit +
unassisted PPB, %) & suit + PPR assisted by the
Linglish jerkin. 4) G suit + PPB assisted by the
Clanadian waisteoat, and 3) the Swedish counter-
pressure garment G suit combination.  Aceeleration
tolerances for these cxperimental conditions {excluding
the Swedish garment) swith the subjects performing
M-1 manoeuvers were measured using an exhaustive
ACGM (Acrial  Combal  Muaoeuvers)  acceleration
profile, (OR tolerances were similar for both assisted
and unpassisted PPB with the pressure  breathiog
experimental conditions providing a significant GOR
tolerance increass over the Gesuit-only condition.
Assisted PPB increased ACM rtolerances over both
unassisted  PPE and  G-swit-only  conditions. Tt
appears that assisted PPB may offer w4 practical
wethod for reducing the fatiguc asseciated with
exposnre to high G,

5, Cardiorespiratory assessment ol decongestant
—antihistamine effects on  altitude, Gz,
and fatigue tolerances,

M. T. LATEGOQLA, A, W, DAVIS TE. I'. ].
LYNFE; and M, J. BURR, Aviatlon Space and
Ewvironniental Medicine Vel. 30, Pebruary 1979,
P, 101—100, 16 Kefs,

Decongestants and antihistamines are koown o
produce effects eapable of  adversely  modifying
physiological [unction and psychomator task perfor-
manee,  Boeause ol relevanee Lo sale pilot perfor-
mance, the efferts of single doses of two decongestant-
antihistamine preparations (Compound A and Come
pound B), or a placebo on cardivrespiratory responses
to two equally spaced + 2 Gz tests durlng separate
2-h expuosures at 380 m (1,274 fr MSL) ground level
(GLyand 3810 m (12,500 fi) chamber altitude were
assessed,  Post-altitude  fatigus  was  wssessed by
cardiorespiratory responses 1o suhmaximal bicycle
ergometry. Compound A and Compound B appeared
to exert no significant detrimental effects on short-
duration post-altitude ergometric fatigueability. With
two exceptions, all combinations of medication, ali-
tude, and + Gzwerewell tolerated, Two subjects were
clearly incapacitated during rhe firse +2 Gz test
under Compound A at 3810 m (12,500 f1) altitude,
Itis felt that the + Gez-intelerance resulted mainly
from an adverse interactive effect of Compound A
and altitude on vasomotor andjor chronctropic
mechanizms.
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Il. CLINICAL AVIATION MEDICINE

6. Role of respiratory heat exchange in produc-
tion of exercise-induced asthma.
E. C. DEAL, JR, E. R. McFADDEN, JR,
. H. INGRAM, JR, R. H. STRAUSS,
and J. JAEGER. Journal of Applied Physiology :
Respirarory, Environmental und FExercise Physio-
logys Vol 46, March 1979, P, 467-175, 32 Refs,

We have hypothesized thar it is the tatal heat
flux in the tracheahronchial tree during exercise that
determines the degree of pastexertional ohstruction in
asthma, and have develpped quantitative expressions
that relate these two events, We teated thiy hypothesis
by cuomparing the observed responses to exceciac,
while aur subjects inhaled dry air ar various fempera-
tures ranging from subzera to 807 C in a random
fashion, o thoje that we predicted would sceor hased
upon calenlations of respiratory heat exchange. We
further determined if hear conld be transferred lrom
the inspired air to the mucosa so as to oflset evapora-
tive losses from the airwayd, The observed responses
[ell as air temperature was inereased lrom-11 1o
+37°0C und exactly marched theoratical predictions,
Above 37°C, the obmerved respomse exceeded predic-
tions, indicating that 1t was not passible to provide
sufficient bieat per se in the air to oftzer the vaporizi-
tion of warer. However, when small amounts of water
vapur were added to the inspirate at high tempera-
tures, bronchospasm was virtually abelished and the
response again closely matched theorerical expecta-
livns.  We conclude thae the magnitude ol exercise-
induced asthina is directly propartional to the thermal
load placed on the airways and that this reaction is
guanlifizble in terms of respiratory heal exchange.

7. A study of the Health status of radar
workers,
Z. DIORDIEVIL, A, KOLAK, M. §TO]-
ROVIC, N. EANKOVIC, and P. RISTIC,
Aviation Space and Emdronmental Medicine, Vol
50, April 1979, P. 396-398, 11 Refs,

The health status was examined of 322 radar
workers with a history of ¢ccupational expesure ina
microwave field from 3-10 years. The clinical dincings
were compared with a conrral group of 220 persons,
There were wo statistically significant differences in
clinical and laboratory findings between exposed and
control group.  Only some suhjeative complaints were
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fvund maore frequently in the exposed proup than in
the contral, The authors® fecling iz that subjective
complaints in radar workers could not be ascribed only
to the inllnence of microwaves because they conld be
duc to other nonspecific harmiul occupational factors.
On the basis ol the results of this work, the authors
concluded that it isunlikely 10 expect warked Larmil
cffeets from microwaves in radar workers in normal
working conditions.

B. Recurrance of myocardial infarction in an
exercising population.
K. J. SHEPHARD, British Heart Journal.
Vol. 44, August, 1979, P, 133-138, 10 Refe

‘The Ontario Multi-Centre Lxercise-Heart Trial
is making a praspecrive study of 731 male subjeors
following  well-documented episader af myocardial
infarctivn,  Companson is here made between the
S0 participants who sustuined a recurrence of their
myocardial inluretion, and the 700 participants who
did not.  Reinlarction was a little more likely with a
history of multiple previous infarctions, wis
unrelated 1o such indicators of infarct severity
ws  wyinploang,  eleciro-cardiographic  aboormalities,
enzyime changes, cardiac arrhythmia, or
minimum systolic blood presure. Fearures noted
on admission to the imal, which way have an
adverse effect, include smoking history and related
sypmptoms,  vesidual disability, shormmess of breath,
and angina of effort. The mais  physiological
warning sign was a low and decreasing cardiac out-
put at a submaxiial work load, with a compensa-
tory widening of arteriovenous oxyeen Jifference,
With the possible exception of exercise non-compli-
ance, none of the adverse findings is =ufficiently
consistent to be of value when advising individual

bt

arrest,

palients,

ili. ENVIROMNMENTAL AVIATION PHYSIOLOGY

9. Sweating responses during heat acclimation
and moderate conditioning.
E. SHVARTYZ, A. BHATTACHARYA, 5. .
SPLEINDE, P. |. BROCK, D). SCIARAFFA,
and W. VAN BEAUMONT, Jouraal of Appiied
Physioloagyr Respiratory, Environmental, and Exer-
cive Physivlogy, Vol. 46,3April 1979, P G75-580,
18 Refs.

Five yaung men underwent & davs of heat aceli-
mation {Bicycle ergometer: 50%, Voo max: Z2hiday)
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at 39.0°C db, 30.0°C wh. A control group underwent
the same cxercise procedure al 24°C. Tneal sweat
rates (SR tor chest, thigh, and arm were highest on
the arim and lowest an the rhigh {E]!'DUHIHJ“L acclimn-
Acchimarion resulted in S8R increases on all

tiom.
three sites. thigh SR showing the largest percentage
increase.  Rectal temperature (T, ) ul the onset ol

sweating decreased 0.49°C Irom day | to day 4,
Cihest and thigh SR showed higher relationships with
mean body temperature (T4 ) than total body SR and
T, at the onser of sweating.  In the contral group,
Sl decreased onall three sites, Thigh SR, which
was the lowest on day 1, showed the smallest decrease
so thar by day 7 SR did not differ hetween the thyee
sites. ‘T, at the onser of sweating decreased 0, 19°¢
during conditioning and it correlated (r= 0.72) with
Ty, Similar relavonships were found for cliest and
total body SR, Thus, acclimation and couditioning
result in relatively maore BSR oo thie lenba than on the
torsn, bur these changes are less related o ‘T, thau
torsw SR, Sweating sensitivity increases during hoth
procedures, but irs contributicn to heat acelimation

1% minor,

1. Cockpit thermal stress and aircrew tharmal
strain during routine Jaguar operations,
T. M. GTBRON, L. A, COUHRANE, M. H.
HARRISON, and P. W. RICDEN. Avigtion
Space amd  Envicommental Medicine, Vol. 50,
Aug. 1970, Po308- 812, 11 Hets,

L'hermal data have been obtained fram Jaguar
aircralt [lying routine, warm-weather operations in
Sardinia, These data have besn analysed in terms
of the ambient and cockpit wet bulb globe tempera-
tures (WEGT} and (he mean body temperature (To)
ol the pilot. In vontrast to similar data previously
abrained from Harrier and Bueccaneer aircraft, no
mterrelationships  could be demonstrated hetween
ambient WBGT at ground level and either cockpit
WEGT ao pilot Ty, Relatonships which could he
described by equations of negalive slope were obtained
between T, and sortie time and between cockpit
WEBGT and sortic time, A& model has been derived
for predicting aircrew thermul strain in the Jaguar
from cockpit temperature and sortie rime,

11. Physiologic and performance measurements
in simulated airborne combined stress esn-
vironments.,

J. 5. BOWMAN and H, J. YOXN BECKH.
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Aviation Space and  Environmental Medicine,
Vol. 30, June 1979, P. 601—6G08, 15 Rels.

The Naval Air Development Center’s Human
Centriluge was used to assess the offects of repeated
exposures to a simolated Air Combar Maneuvering
(ACM) enviroanment on various measures ol physio-
logical function and psychomotor performance. The
environment consisted of a realistic ACM profile that
included awociated noise, high speed/stall  buflet
conditions, and invreased intra-cockpit temperatnares,
The cffects of varying the subject's seamback angle,
aga funciien of the environment, was also measured,
Analysis of the varions physiological and performance
data revealed the following : (1) heant
negutively correluted with tracking accuracy under
the combined  stress conditions of this study, (2) Lest
conditiong that included  acceltrution and buffer
resulted in a significant  decrement in tracking
acenraey, (3) the addition of increased intra-cockpi
temperatures;, when combined with acceeleration and,

rate wey

or bullsl, produced a sipnificant decrease in trackiog
accuracy, (4) increasing the seaiback ungle from the
vertical paroally ameliorated the effcets of the arher
siressors.  Details of these findings, as well as resuls
of varions hiochemical analyses, are diveussed.

IV. HIGH ALTITUDE PHYSIOLOGY

12, Ventilatory response to steady-state cxer
cise in Hypoxia in Humans,
b, C. FLENLEY, H. BRASH, L. CLANCY,
N. J. COOKE, A, . LEITCH, w.
MIDDLETON, and P. K, WRAITH, ol
af Applicd Phyveiolagy. @ Resoivatory. Environ-
mental  and Exercise Plsielogy, Vel 46,
March, 1479, P. 138—446. 37 Reis,

The lincar relationship beétween minute ventila-
tion { Vp ) and CO; output {V co:z) was stecper in
4 ol 10 healthy subjects, when rreadmill walking was
varried oue breathing 149 oxyeen than when breath.
mg air.  Lhis confirmed that the venulatory response
to modest exercise wasusually potentiated by mild
hypoxia. Arterial oxygen saturation did not signi-
ficantly corvelate with WV io seven healthy subjects,
walking, Lreathing air or 4% oxyeen - whereas there
way a sipnificant correlation between Ve and caleula-
red mixed venous saturation in five of these subjects.
‘Transient reliel of hypoxia, when breathing 1494
oxygen, by five breaths of 309 oxvgen both at rest
and doring walking, reduced ventilation more at
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higher levels of exercise.  This indicated that the
peripheral chemoreceptor response toa given level
af artecrial desaturation was enhanced by exercise.
Diirectly measured femoral venous saturation was
correfated with Vi in another three subjects, and
there was alsa a close, but curvilinear, relationship
between Vi and femoral venous lactate concentrations
during similar exercise, when breathing 21 ar 14%]
oxygen. We mipgest that receptars in warking muscle
could bLe sensitized by muscular hyposia  dueing
exercise when breathing 147 oxvpen, and thuos
eontribute to  the potentiation of the peripheral
chemoreceptar stimulation of exercize ventilation by
hiyvpuoxin

13. Pattern and mechanism of airway response
to hypocapnia in Normal subjects,
G, O'GAIN, M. |. HENSLEY, E. R,
McFADDEN, R, and . H. INGRAM, JI,
dawenal of Applied  Phystology @ Resplratory
Envivonmental and Excrcise Plhysiology, Vol, 47,
!ul':‘ 1979, P. 8= 12, 22 Rely,

We examined the bronchoconstriction produced
by air-way hypocupnia in normsl subjects. Maximal
cxpiratory flow at 25% wvital capacity on partial
expiratory How-volnme (PEFV) curves {fell during
hypocapuia both on air and on an 809 heliom 2049
exygen mixture, Density dependence also fell, sugpest-
ing predominantly simall alrway constriction.  The
chunges seen on PLEEV curves were not found on
maximal expiratory flaw-volume curves, indicating
that jnhalation to total lung capacily substantially
reversed the constriction, Fretreatment with a S-sym-
pathomimerie agent blacked the response, whereas
atropine pretreatment did not, suggesting Lhat hypa-
capnia affects airway smooth musele directly, not via
chaolinergic effcrents,

14. Investigation of a simple, retrospective fest

for in-flight hyperventilation.

T 3 GIBS0ON,  Aviation Space and Envivon-
menial Medicine, Vol. 50, June 1979, P. 609-
13, |2 Refs

This experimenr was designed to study the [easi-
hility of using a single rebreathing estimate of mixed
vepous carbon dioxide tension (PvCO:) as a simple
field test for hyperventilation in pilots.  The resulls
confirmed that the fall of end tidal carbon dioxide
eusion (PprC0;) during hyperventilation and rise
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during recovery was cxponentiul.  The results alem
showed that the relatiouships betwees Bv(0O; and
PrrC0: values during the unsitady states of carbon
dioxide washoul and accumulation may bt desoribed
as 2 laop which rnelases the thearetically derived fine
for the stvady-srate relatinnghips, The deviation fram
the steady-siate line appears on theoretical consides-
tion 1o be directly Proportional w carhon dioxide
proportivnal 1o
exponential re-

elimination rate, and indirectly
cardiac output. Treause of the
cavery, and hecanse one value of PeCO. conld corres-
pond to a range ol values of P OG0k, i is concluded
that a field test for hyperventilation based on a single
rebreathing esrimage of PvCin: would, not be of value,
The finding of a low value of PeGO. wauld, however,
be an dndication  that hyperventilation had taken
ploce,

15. Mechanical vs, Ischaemic Mechanisms for
Decompression sickness,
B A. HILLS. Avation Space and Fiiiron-
riendad Medicine, Vol, &0, April 1979, P,
363-367. 25 Rels.

We used 20 kangaroo rats to investigate the etect
of exposure 1o low oxygen levels (O, 11 Amm O, in-
epired partial pressure) prioe to deeompresion from a
steady-state condition, This hypoxia was found to
afford significant protection against limb Lends as
simulated in those animals by rail biting. Yer, jt
potentiared peurologic sympioms compared with a
contral exposure on air with the same level ef nitrogen
However the incidence of simuolated
was the same with
CXposure at  a

Fupersaturanion,
limb hends in the same animals
hypoxia as with auother fontrol

pressure cstimated to give extravascular Lubbles of

the same size upon decompression, The results are,
therefore, conristent with a simple mechanical basis
for limby hends, but are difficult 1o explain by any
ischacmic mechanism since a general hiypoxia exacer-
bates any pain produced by oxveen deficiency i the
tissues, However, the reverge may be true for some
forms of neurologic decompression sickness and tije
twa such cascs reporied here are consisrent with thar
view, although not statisticalls significant,

16. Caloric and exercise reguirements nf
space flight : Biostereometric results fron
Skylab.
M, W WHITYLE. Awarion Space amd En-
viremmental Medicine, Vol 50, Febrvary 1979,
P. 163 157, 9 Refs,

136

The bLisstercomelric study ol the Skylab astro-
nauts used *Tr‘1'n'.u[.rh-::tn,grammetr}' to make accurate
theee-dimensivnal measurements ai° bady far, [tom
which regional and total hody volumes were derived,
Valume vhanges in the thighs and ealves, over the
cousse of the [ight, shawed 3 high correlation with
inflight exsruvise on the hicyele ergomerer, and B
gested that an exercise level of 80. 100 Wemnin/d /g
lean body mass would pe necessary to prevent inllight
muscle atraphy. The bicvcle ergometer iy thusa
relatively metlicicnr means of preventing les muscle
atrephy. Toflight caluric intake showed a gl corre-
Iation with the hange i vaiuame af the Butiocks, the
abdotrien, and the body us a whale, and sugeested
that a caloric intake of 47.5] keal/dikg lean body
sy would Le necessary to prevent a change in
body far.  Only one of the astronuuls excecded Uiy
range and gained body fat; the mroup s g whale
showed a mean fae loss o' 1.2 kg,

V. PSYCHOLOGY AND NEUROPSYCHIATRY
17.  Why is telling right from left more difficuli
than telling above from below ?
R. H. MAKTI O, A, GRANDY, and
HAUGE, Jonrnal il Ex perimentad Pueyeholory:
Hunen Percepiion and For formance, Vol. 5,
Febirnary, 1979, P, 22-07, 18 Rels.

Adults take longer w0 judge the locations of hogie
zontal stimuli than 1 judge the locations of verrical
stimuli, In order o determine the sonice of this
ditficulty with the horizeniul dimension. tlie nongTuily
between the lacations of srimuli and verhal deserip-
ftons was judged ina reaction time (R} lask. Be.
cause bilateral symmetry ol the nervens system may
be related to the dificulty with horizontal stinuli,
this was varicd by using right-handed, left-handed,
and ambidestroys subjects,  Howewver, this variahle
produced no significant effects in the RT task, Hori
zontul stimuli twok lonzer than vertical stimuli
whether the verbal deseription was encoded hefore
or during the RT periuds, sugeestigr thar label en-
coding is nar the entire source of Lthe otfeer.  Fow.
ever, when the verbal labels were eliminated antirely
by having subjects learn and use stiy ulus-letters pairs,
horizontal stimuli did noe take longer than vertical
stimub,  This sugoests that prereeption of the stimuluy
is not the cause of the dificully,  Together, the

experiments  indicuted thar cuomparing  horizonral
labels to stimuli is tie laregest source of the difficulty

in telling right from left.  Reasons why aduffs have
sich a peoldem were discussed, :
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18. Relation between perceived depth and per-
ceived motion in uniform llow fields.
A. B, McQONKIE, Journal of Experimental
Pevehology :  Human Perception and  Per furm-
ance, Vol, 5 Auguse, 1979, P, 501-508, 17 Refs,

Three experiments are reported that cxmnined
the namire of the perceptual linkage between per-
ceived depth and perccived motion in bidirectional
uniform velocity ficlds,  In such displays there
systematic  misperecption of both the speeds and
divections of motion of visual objects. It was found
that the speed and the direction of perecived  motion
wern relared o ahjoctive velocily by the addition of a
nnilorm veloeity  component across the vieal Lield,
It is proposcd that thiy unilorm component may be
the result of campensation [or inceriectly registered
oeular retation and that such an acconnt
apply to classical center-surround induced motion
ellect.

l'ﬂ'.-i‘_f 'LI!IU

19. Psychiatric aspects of adaptation to long

submarine mission.

B. B. WEYBREW and E. M. NODDIXN.
Aulation Npace and  Envirommental Medicine,
Vol. a0, June 1979, I'. 575-500, 23 Rels.

‘I'he ease histories of 261 submariners disgualified

psvehiatrically lor lurther submarine duty revealed,

that the major symptomatelogy waz cmotional in
nature, with character pathology second infrequency.
The latter pathology resulied in disqualification much
carlicr than the former, a fact indicanive af effective
neurotic defenses.  The submariners who show these
slow-developing neurotic symptoms appear (o be
reacting maladaprively to the stresses of the 60-d
submarine patrols, Some etiological facrors appear
la ke relaled to the role a man eccupies within the
crew, to the nature of the mission itsell and perhsps,
to Lhe length of the submarine patrols,

20. Individual differences in the human electro-
encephalogram during quiet wakefulness.

1. VANDIS. M. CORNER. RE. DAFPPER.
G HANEWALD and H. KOEK. Efecrroence-
phalagraphky  and  Clinieal  Newrophosioleg v,
Val, 47, July, 1972, P. §7-81, 24 Refs,

Biweekly EEG: (01—C3 leads] were recorded
under relaxed conditions with the cyes open, from

NIREMMEN Y

10 young female subjects throughout the menstrual
evele, and from @ male subjects.  The records were
m';!:rir:-:ta:d to hroad-band [requency analysis ol sue-
cessive 30 sec epochs, during sessions lasting 10 min,
Staristical asualysis showed that for all awmplitude
measures, absolute and relative, the variance beiween
different individuals was significantly greater than
between vepeated feasurements n the same indivi-
dual. The individusl diffecevces wore exprossud in
the farm ol chacacteristio amplitude profiles for the
classical ERG [requency bands. The variance of
each subject’s profile could be reduced by using a
‘ pereentage ' amplitude score insread of the abmolute
The individuality of BLC parterns expresiod
rating Ll aclivities ot
a given tatia ooaukd e vietually
invarianr in oncor two peesons while being highly
inconsistent in other subjects.  No particular pattern
could he discerned in these differences.  The prosent
results contivm the existence of & suflicient degree ol
EEG reproducibility, at least in narmal  young
women, to justily speaking of churacteristic individual
Fhaseline ' patterns during quict wakelulness, I
will he worthwhile now to investigate if deviations
from such basclines which  might be of
importance in peychiatric diaghiosis,

vitlues,
isell’ alsa in the hetweet

5.p-l' crhi rr'i."l: ! uene i-".":l

OCCur

21,  Minute eye movement during sleep.
I, COAKLEY, R, WILLIAMS, aud .
MORRIS, Eleciroence phafography and Clinical
Newrophysiology, Vol. 17, August, 19¥9, N
126G 131, 25 Refs,

The minute eye mavements of 4 sleeping subjects
were studied with o piczo-electric strain-pauge trans-
ducer, The frequency and amplitude of acular
microlremor activity diminished during sleep.  Acti-
vity increased after auditory stimulation and with the
appearance of a K complex inthe EEG, The ocular
microtremor activity alsn inercased with the onest of
rapid eve movement (REM). Low amplitude
‘micronvsizgmoid’ movements w er ¢ observed at
intervalsthroughout sleep.  In contrast to the changes
ohserved during sleep, ocular microtremor activity
did not diminish doring hyprosis,

The teansducer was far more sensitive than ube
conventionsl EOG reeording svitemn.

22. Television epilepsy— the rola of pattern,
A. J. WILKINS, C. E. DARBY, . D,

BINNIE, 8. B. STEFANSSON, P. M.
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JEAVONE, and G. F. A, HARDING, FElec-
frocncephalography amd Climeal Nearaphysio-
lopy, Vol. 47, Augnst 1979, P, 163-171, i1
Refs,

Paticnts with photosensitive epilepsy  were asked
to view normally fonctoning G625 line welevisens while
the EEG was wonitored.  Tn the first of two  studies
paroxysmal EFRG activity was reliably induced by
television at a viewing distance related 1o a patient's
sensilivity tooimermittent photie stimulation (IPS) ;
patients who were sensitive o dilluse IPS ar 50 Iz
weére seisilive Lelevision at preater viewing distancey
these who were not.  No such rcelationship  was
abtained with patterned PS5, On the other hand,
patterned 1PS way generally more epileptogenic than
thiffure 1PS was with the same luminance, In ihe
seennd atndy, where the angular subtenss of the
television sereen and the subtense of it lings were
manipulated independently, the conclusive response
wag found o be a Junction of u both factors, the
relative contribulion ol esch depending an the view-
ing distance ar which the raticnt was sensitive,  For
patients sensitive at normal viewipg distences, where
50 He dilluse ficker appearcd to be responsible for
the induction of paroxysmal  activity way closcly
related to the subtense of the screen. For patients
sensitive ouly atl cloxer viewing divtances the probe.
ability was influeneed n ot by the subtense of the
the paroxysmwal activity was induced by the 23 Hz
paticrn alternation produced by the scan, A elevision
with a surall screen was eonsiderubly less cpilepiogenic
than one with o large screen forall panents: presum.
ably due o the reduced eontribunon of botl difuse
Hicker and pattern alternation,

sereen bot by the subtense of its lines, suggesting that

23. HRelation of frequency analysed EEG 1o
monitoring behavioor,
K. E. TOWXIEND & 1. £. JOHNSON
Efectroence phalography  and  Clinical  Newrn-
phwsiodogy, Vol 47, Beptember, 1073, P, 272
279, 16 Refy;

Two experiments examived the relation of pre-
stimulus electrosneephalographic tEEG) freguency o
choive BT, Based on previous studies, initial analvsis
was copcerned with 37 clsec sotivity, In well-rested
subjects (Exp. 1), trial-by-trial apulyses indicared
large variativos in prestimulus EEG activisy which
were unrelared to RT and large variations in BT
which weére unrsluted w prestimmulus ERG.  In Exp
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2, subjects were deprived of sleep for | night and
within-subject comparizsons made between RT and
EEG activity immediately preceding  the 10 shortest
and 10 langest KU trials, and 10 trials where the
subject fuiled o respond.  Significant univariate
correlations were found, largely belween RT and
the frequencies in the 15-20 efsee range of EEG
activity und not in the 3-7 ¢fsee activity, A multiple
regression analvais wing up to 5 EEG frequenciey
mdicated significant correlations of presiimulus LEG
actwity with BT but with eansiderable subiject-tos
subject variability in the EEG [lrequencies enntri-
buting o the multiple R, The averall resules
suggest that there can he considerable varialion in
EEG activity which is uneelated to performance,
when the EEG [luctuations are secondary w changes
in arousal which, in turn, atlecy perlormance.

24, A comparison of EEG activity in the ieh

and right cerebral hemispheres by power
spectrum  analysis  during  language  and
non-language tasks,
1. D, GRABOW, A. B. ARONSON, K. L.
GREENE & K. P, OUFORD, Elestrospess
plalagraphy and Clinteal Newrophrsiology, Val,
47, Ocrober, 1979, P, 460-472, 44 Refs,

In I female subjeces, power-ipectrum snalysis
was perforimed on the alpha sctivity cliciced during
the resting date. 4 righe hemispheric tasks, and §
left hemispheric tasks  Uhe data were treatied in 8
ways: approsch 1, comparing che right and. felt
hemispheric alpha activity ; approach 2, ¢comparing
the right ard left hemispheric alpha activity adjusted
for thie resting stute ; and approach 3, comparing the
right and left hemispheric alpha acrivity adjusted for
the previaus rask.,  Approaches L and £ revealed [ew
significent differcoces in the alpha activicy of the
hemispheres, but spproach 3 provided data chat
heteer fir the theory of decrcased power spectrom or
attenuation of activity in the activated hemisphere.
Thus, approach 3 may be uselul in developing an
etectracnccphialographie tese for determining cerebyal
domivance for language;

Vi. AVIATION OTOLARYNGOLOGY

25. Anatomical effects of sudden mididla =ar
pressure GhaﬂgEE.
A.ANLLSSON, [, MILLER & M. SILVER-
MAN. The dnnaly of Gtology Rhinofogy and
Farpagology. Vel 58, May -Jun 1979, P. H68-
3o, 14 Hefs,
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Acute middle ear (ME) and inner car changes
following brief unilateral phasic ML pressure changes

(upto 2 6000mm Hi0)) were studied ju the guinea
pip.  Middle car findings included perforation ol the
tympanic membrane, serious and serosanguinous
exudate and hemorrhape of tympanic memwbrane and
parinsteal vesselss  Changes were related to magni-
tude ol'applied pressuce,  Perforation and hemarrh-
auewere more commonly seen wilh negative rather
than positive pressaree, Adr bubbles behind the round
window were seen with positive pressures.  Orecas.
sional distortion, bat never perforation ol the round
window, was noted, Hemoreliage of the scala
typind wid observed with both positive and aegative
pressures 3 seala vestibali hemorehage was found with
negative ML pressure,  In some instanees pressure
diveclion and luugll]Lud;‘: refated q:]:uuy_t: WwEere sccn
in the contralateral ear,

26. Response of Nasal airway resistance to
Hypercapnia and Hypoxia in man,
T. V. McUCAFFERY, & E.B.KERX. The
Amnals of Ghrology Rifnology and Laryngology
Vol, 58, Murch=April 1979, P, 247252, 4 Refs,

The respopse of masal airway registunce (Ru) to
various depgrees of hypaxia and hypereapnia  was
measurcd in six subjeste using active posevior mash
rhingmanomeny,  All resistonces were  compuled
during expiralion at the flaw rate of 0.5 lrerfece
Hyporeapnia, induced by breathing gas miveures of
varipus  contents of carbon dioside, significantly de-
creased Rn (P < 0,05, Wilcoxon signed rank rest). The
reduction in Wn was proporoonal o the mspiced
partial pressuee of carbon diexide over g ranzge ol 0o
S0 torr.  Breathing gas mixtures of high and low
contents of oxygon produced no signiticant change in
Ko (P=0.05, Wilcoxon signed runk test), These re-
sialty indivare that the nasal sirway isactively involved
in the respivatary responss to hvpercapnia Lut net w
muderate byvposia,

27. influence of age on results of vasiibuiar
function tests— Raeview of literature and
prasentation of caloric test results.

G, MULCH & W. PETERMANY, i
Annals of Oralosy, Rhinology and Laryago-
fogy. Vol. 34, Supplement 36, March- April
1979, P, 1—17, 5 Refs.

Tollowing a bibliographic review of currently
knnwr, age-dependent morphological and  functional
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changes of the vestibular and auditory system, resully
are presented of our investigations concerning the
influsnce of age on the cutcome of the caloric test
on 102 hecalthy subjects [rom six age groups ranging
between the agesof |1 and 70 years. They prove,
withvut uny doubt, that the absalute values of
nystagmic parameters in the caloric test are dependent
npon age; but not in such away that the intensity
of reaction decreases with advancing age, Ou the
contrary, they indicate that in awake; healthy
subjects of middle and late middleage, the mast
intensive reactions occur  (maximum  slow phage
velocity, maximum amplitude, mugimum frequency,
tatal of bears).  In addition, bused onthe
statistical analysis, it seems probable thar the extent
af the side difference ol excitulility depends wpan
venry dhow side

numbiers

age.  Individuals in their middle
diflerences o u comsiderably  lesser  degree Lhao
children and elderly  sobject. These  represent

findings whicly, to our knowledge, are reported here
for the first time.  Provided our results gain further
suhstanrianion, standard values far a Lrue qu:mlil:ltiv:'
eviduation of the calorie rest conld anly be deter-
mined as in the audiometric Tunctional tests on the
basis of larger tesr series af healthy subjects belonging
to dilferent age croups.

28. Estimated body rotation as a predictor of
motion sickness susceplibility.
A, ). GUNDRY
mental  Medicine,
917-920, I+ Rels:

Aviation Mpace und Environ-
Vol. 50, Sep 1979, P,

We rotated 30 hlindfalded s|_1|7:__|f.c'|:s mn vaw
Levween 30 wnd 1337 and asked them tg estumatle the
angular displactinent they had experienced. An index
of a sutiject s 5 receptiviey ™ was obtained by caleun-
lating the sloppe of the line relating pereeived oo actual
dizplzeement: his susteptibility w motion sickness was
determined by a questinnnaire.  The product moment
correlation between  these measures was not
sigpnificant, s resull which conflicts with thie recepli-
viry hyporhesis.  Tr iz sugecsred thar * adaprability ™
rather thao “receptivity™ may be the more important

o

determingnt ol susceptibilily to melion sickness.

¥, AVIATION OPHTHALMOLOGY
28, A new test of visual acuity using a hologra-

phic phase grating and a laser,
T. W. SKIITH, P. W. REMITAN, W, REMI-
JAN, H, E. KOLDER, & ]. SNYDER.
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Arvchives of Ophilalmolezy, Vol, 97, April
1979, P, 752-7%4, 5 Refs,

A new visual acuity testing devige s uble to de-
termine & specific visual acuity of rhe retina even in
the presence of opacities of the scular media, such as
acataract.  This is achieved by lorming twospatially
cohierent, (unrsimonochromatic peint sonrocs near the
nadal point af the eye,  The two spherical waves that
emanate from the puint sources eract Lo produce o
patiern of stripes on the retina, The mtensity of the
pattern s casily wvaried.,  More amportantly, the
patiern can Le projected over dillerent-sived retinal
areas oorresponding 1o visual fAelds of 005 0 15 in
dinmeter, The device may be vseflul for visinn re-
search and preoperetive asscsstuent of visual potens

:
tial.

20. Retinal rivalry In functional amblyopia.
T, LAWWILL, & G, MEUR, Jdrchives of
Opfithalmology, Vol Y7, June 19749, I, 11L0—
LI, 6 Kels,

Thirteen  patients with varying  degrees of
amblvopia were examined for perceplion of retinal
rivalry with the use of the phase difference haplo.
geope.  Visual acuity was varied in the fixing eye
by the addition of plus lenses, equaliving ocular
dominance. Retinal rivalry counld be detected aver
wide ranges of visual acuity disparity by amblyopic
patients with visual  acuily better  than 20730,
Rivalry could not be derected, however, by patients
with less than 20/530 visual acuiry in their amblyapic
eye,

21. Internal ophthalmoplegia after argon laser
panretinal photocoagulation.
. D ROGELL.  drchives of Ophthalmology,
Vel O7. My 1979 P 504-905. 7 Refs.

Intcenal Ophthalmoplegiz was found in eight
eves of fowr patients with juvenile onset diabetzs,  All
cight «ves had received argon laser panrctinsl
phoraceagulation (FRP} for preliferative diabetic
retinopathy.  Interpal ophthalmoplegia was not found
in any of the 11 eyes of seven patients with juvenile
diabietes wha had ant had photocsagulation freatment.
This group included onme patient in whom internsl
ophthalmoplegia was present aller treatment. Laser
injury to the shorr ciliary nerves, as they course
anleriorly ‘on the Inner surfuce ol the sclera, is the
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probable cause ol internmal ophthalmoplegia in these
paticnts.  Ta my knowledge, this complication has
not been reported previouwsly, bul it appears to boa
common side cffecr of PRP.

32,  Amblyopia: the need for a new approach.
B MLINGRAM.  British Journal of Oplithal-
mofegyr. Val, 63, April I%/9, P, 230-237,
¥ Ruts,

Frllaw-up of a seviey ol 221 children identified by
the present methods of sercening, and presending
conscomtively  with squint and/or amblyopia, shows
that there hus been no demonstrable improvement in
thie overall invidence and severity of amblyopin 3 ur
more vears ater. A new approach lo the problom is
recuiced, and this might be based on che identification
and treatment ol amblyopia duting (e ‘sensilive
period”.

33. A simple method of detecting abnormal
ratinal correspandeance,
ALFPORTER. frivish Journal of O phthatmalogy,
Val. 63, May 19749, P, 355-334, 4 Rels,

A methoid is desevibed of determining the state ol
retinal  correapondence by means of an ordinary
streak retinoscope used Lo produce o modified afier-
image tesl.

Vill. ESCAPE AND SURVIVAL

34,  Spinal injuries in the F/FB-Ill crew escape
system.
L. E. EAZARTIAN, XK. BEERS, & .
HERNANDEZ, dviation Space and Erviron-
mental Medicine., Vol, 30, Sep. 1979, P. 98-
957, 1 Rel.

During the years 1970-75, a larger than cxpeotod
numhber of aircrewmen, forced to use the IJI'R-111
erew escape module, experienced acute spinal trauma
during otherwize uneventful c¢jection. Thiz trend
in the incidence dnd soverity of F/TR-111 airceew
spinal injuries attracted considerable altention und
stimulated extensive inquiry concerning the ctinlogy
af the rauma in arder o implement appropriate
corrective measures, In response to the expressed
concerts, i invesligation was initiated to analyze
the hindynamic pathegenic mechanism  associated
with ejeetion o the [/FN-111 crew escape module,
The purpose of this retrospeclive invesligation is
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to identify the Ilrequeney and severity of spinal
trauma in the 7/FR-111 crew escape module and to
shed additional light en the patterns and severity
along with the orthopaedic hiomechanics of spinal
injury,

35. Biodynamic effects of canopy loss in the
TF-15 aircraft.
W, If, KENDALL, TR., and R. ¢, HILL,
Aviaifon Space and Paviranmenial  Medicine.
Val, 50, April 1979, 1. 338 342, 3 Rels.

In-llight cannpy loss in high-speed fighter or
trainer aivcrall puses srrious acramedical problems for
the crew-members.  To assess these probilems in the
TI-15, a serics of canopy-ofl tests were conducted,
Preliminary phases of the test consisted ol o 1axi and
a flight test up to 485 ks with a pilot in the front
geal and an instrumented dwnmy  in the back seat,
Upon evaluation of these resnlts, ataxi phuse and a
Night phase were conducted with a pilat in the front
seal and a live subjeet in the Back sear. Maximum
air-spred attnined was #30 knols, TLe front crew-
member experienced no serious control or inedicul
problems during all phases.  The back crew member
did cxpericnce problems sueh as lass ol communi-
cations, loss of vision, helmer lift, high frequency
head bullet, and exhalation diflicullies. Alrspeed, seat
height, amd body position had the greatest effect an
the severity of the windblasi.  Angle of hank, angle
af atlack, and arceleradon had livle eflect. "The aft
crewmember was able ro significantly decresse wind-
blast effecis by leaning forward and pulling his head
and hiehmet forward and down with his hand.

IX. ERGONOMICS

36. Prediction of endurance time for alternat-
ing workload tasks.
5 DETVANAYAGAM and KM, WM. AYOUDB,
Lrponomics, Vol 29 Warch, 1979, P. L -
vad. 14 Rels,

Endurance is the ability to sustain ar persist in
an activity continuously, “Lhis paper deseribes 2n
attempt to develop a satislaciory means uf predicring
in advapce the endurance time limit of an irulividual
engaged in a physical task of alternating work load
natuce. Under moderaie (o heavy muscular work
the endurance of a worker s related 1o the raie of
energy output requnired Lo perform the task. Further,
it has aln Leen obsurved that cven uoder a fixed

DECEMBER 1970

workload demand, the energy outpur level of the
warker renids (o inerease gradually with time, The
above twn criteria were taken into consideration in
develpping the predicrive models deseribed here. A
serics of experlnents with subjects walkiog on motor-
driven treadmill while being monitored for oxygen
intake and orhor physwlogical  paramorors,  was
conducted to obtain necesaary data Tor the madels
and to verify the wccucacy of the models. These
models, it is felr have considerable practical value
with possible applications in industry, Lhee pilirary,
sports and other areas.

37. Tracking-task performance during heat

stress simulating cockpit conditions in
high performance aircraft.
5. A, NUXNNELEY, P. . DOWD, TI. G
MYHRLE, K. F, STRIBLEY & K. G
MONEE, Ergonomics, val, 22, May, 1979,
P, 549-355, 19 Refs,

Lleat stress ean be g signilicant problem in high
perfurmance aireraft, where it has a measurable phy-
ainlogical fmpuct on aircrew and may alter the learn-
ing curve for novel tasks.  In these experiments nine
men were trained o platean  performance on a
compensatory tracking task, They were then tested
at the end of 2h expusures (o the following conditions
(Toiley, U1 Contral (C) 25/umbient, Warm (W)
2526 und Hot (11) 40/30, TFor W and H, globe
temperature was raised to 12°C abave Ty, Ly infrared
lamps. While W wax physiologically compensable,
H was near the upper limit of tolerance, a3 shown
by steadily rising heart rate, elevared rectal tempe-
rature and | 4ke mean weight foss. ‘The simplest
rracking task showed asmall but stalistically signi-
ficant improvement in time on target with heal,
while two more difficult tasks showed no chanpy,
Human operator modclling supported these [indings.
Discussion relales these results to acimal eackpit con-
ditians and the literature of performance in heat.

28, The analysis of the operator’s activitizs in
the man-machine system.

E. F.LOMOW, Ergonomics. Vol. 22, June,
1979, F. 8153—619, 2 Rels:

The analysiz of mun-machine systéms aimed at
first at the optimization of displays and controls to
create better working  ronditions. The general
approach was then muchine-centred, Gradually it
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apprared necessary to reverse this attitude into a
man-cenired approacl. Instesd ol apalysing man
as an operator it seems now indispensable to soady
the operator as a man which implies an anthropo-
logical approach.

The struciure of the operator’s activiues hasto
be examined. In this connexion it i lmportant (w
toke into account his vision of the situation resulting
from the implementation of bis work. The operator
has to be considered as a whole, as a complsy
systermn receiving  information not only Trom  the
abject he ix working at bue alsa threugh different
clinnnels connecting b with the environment og
well as [rom signals caming from himself,  Semetimes
these non-nstrumental signals achieve a greater-
importance thon the instromental ones.  However,
the dealting ol a comprohensive pavehological theory
of human activity taking fully inte account its
structure needs lurther studics,

39. The influence of low frequency vibration
on pilot performance [as measured in o
fixed base simulator],

Ao M. STAVE, Frgenomics. Vol. 22, July,
1979, 1", B23-835, 11 Refs,

This report deseribes u study an the efeers af law
[requency vilbiration on pilar performance,  Army
pilots acted as subjects and [lew simulated helicopter

misstons in @ realistic [ixed base simulator enviran-
ment. While flying the two hour missions pilots were
exposed to vibration stimuli varying in [requency
from G to 12 Hy and in amplitode from +1{L] to
£0.3r (measured at the Aeor),  Measurements were
taken on the vibration transmissibility of the pilot's
svat so thal the vibration actoally felt by the subject
conld be determined.

Missians invalved transporting external loads in a
simulated logistics environment. Performance was
evaluated by measuring Hight path deviations from
prescribed en roure, approach and hover parameters.

The vibration stimuli wsed did nat degradde per-
formance.  In [act, performance tended 1o improve
with increased steess, It is hypothesized that his
trend was due to motivation, i.e, as subjects lelt the
onset of [atigue they compensated by working harder
and thus rended to improve their performance,

L about 69, of their scores pilots exhibited
sudden lapses in their ability to respond 1o display
indications,  This resulted in poor scores in the midst
of otherwise normal data.  These lapses are probably
of very short duration (seconds in lenpth) and seem to
oecur randomly.  Lhis same eflect was also observed
i a previous study by the author. Tt may be possible
that lapzes ol this type are relared to so called ‘piloc
error’ aceidents,  Uorther research is needed to verify
this,
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