Abstracts of Current Aviation Medicine Literature
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| ACCELERATION PHYSIOLOGY :

1, G-tolerance snhancement : Straining ability
Comparison of aircrewmen, noen-aircrawmen,
and trained centrifuge subjects.

G tolerance measurements, both relaxed and
using a protective straining mansuver, were made on
alrcrewmen, and trained centrifuge subjects at the
USAF School of Aerospace Medicine over the past 3
yaars. Results indicated that currently trained pilots
{including fighter-type pilots) are not as proficient
at performing a G protective straining maneuver as
fully trained centrifuge panel members. Pilots should
be able to gain at least 2 G over relaxed G twleranca
with adequate training. Evidence E8XI515 10 indicate
an optimum time for G training would be during the
period of undergraduate pilot training,

[Whinnery, J E. Aviat Space Environ Med, 53 {3) : 23z, 1982]

2. An analysis of the risk of human cardiac
damage during | Gz stress : A review

The available information concerning the suben-
docardial hemorrhage, myofibrillar degensrstion, and
necrosis observed in miniature swine after acute Gz
exposure, is reviewed and evaluated for any possible
occurrence of similar patholegy in humans. It is
concluded that -Gz exposurs poses no significan:
risk for cardiac damage in humans. Thres primary
considerations lead to this conclusions - 1) The
lesions in swine probably result from wvery high
{toxic) levels of bolh spmpathetic adrenergic tone to
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the heart and circulatic plasma catecholamines acting
on the cardiac cells. Maost of thase calacholamines
appear to be ralaasad as a result of the overall siresy
involved in exposing concious miniature swine to
Gz on the cenirifuge, and not diractly as the result
of the +Gz par se, Thus, the lesions in miniature swine
appear 1o develop as a consequence of a somowhat
uniqua form of the porcine stress syndrome, 2} 4Gz
axposure 15 not as psychologically  suressful for
humans. Therefore, humans would not ba axpected
to have, and do not appear ta have, catecholamine
levels (cardiac or systemic) as high as those obssrved
in miniature swine® during | Gz stress, This conelu-
sion is supported by direet comparisans of the heart
rate and plasma catecholamine lovels in men and
miniature swine during -Gz exposure. 3} Although
a large smount of clinical cardialogic data exists
from humans who have been exposed to | Gz stress,
none of these data indicates any degree of cardjac
damage. Evan more conclusive is the absence of any
cardiac damage in the heart of a human subject who
had many significant —Gz exposures over a 2 year
periad.  Thus, the pathalogy in miniature swine doss
not appear lo be an acceleration phenomenon, and
probably does not occur in humans exposed to--Gz
51ress.

[Laughlin, MH. Aviat Space Environ Mad, 53 (5) 423, 1982]
}

3. Human tracking performance changes during
Combined-| Gz and +GEy stress

An  experiments has been conducted on the
centrifuge to examine roll-axis fracking performance
in both static and stress snvironments. The stress
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environments were -+ 5Gz for 95 s and combined -+
Gz/4 1 or —2 Gy for 95 s, Compared to the static
condition, performance decrements of 187, werme
measured at +— 5Gz, 457 8t combined+-5 Gz/+ Gy,
and 70%, &t combined - 5Gz/4- Gy. Heart rate
increases wera noted during the stress environments
but no significant heart rate differences were noted
between the +-6Gz and the combined | BGz/ | 2Gy
conditions,  The conventional lap belt and shoulder
harness restraint system, while noet optimum, was
adeguale for these G environments,

[Fraziar JW, Reppergar DW, Toith DN and Skowronskl VD.
Avalt Space Enviran Mad, 53 (5) : 435, 1982]

Il BIOMECHANICS

4. A technigue for measurement and descrip-
tinn ot threa-dimensiconal six dagree-of-freedom
motion of a body joint with an application 1o
the human spine

A new experimental technigue for the measura-
ment of thres-dimensional six degreas-of-freedom
metlon of a body joint and data recucalion is
presented. It utilizes thiee spheres thet are ngidly
aitachad to the moving body, Six of the nine
companents of throe translation vectors of centers
of the spheres are measured by six linear wvariable
ditferenitial transformers {(LVDT). Darta is recorded
in real-time by & minicomputer., Equations are
derived to compute the three Euler rolation angles
and he thres-dimensional translation vector 2t a
fiven point of the rigid body. Further, this six-dimen-
sionalmotion vector is transformed into six parameters
that describe the instantaneous helical axis of motion
af the jont. Practical considerations in developing
aprogiam o compule these helical axis paramete:s
a_'ra prasanted.  The technique has been successiully
employed 10 study kinematics of the human spine
segments. Examples for the L34 lumbar spine
segment, subjected 10 different loads are included,
This technique, although especially developsd for
the in vitro study of the three-dimensional flexi-
bility measviements of the spine segments, may ba
givantageously utilized in other situations where
small three-dimensional motion needs to be studied
with high accuracy and in real time.

{Panjabi MM, Krap MH and Goel VK. J Biamechanics 14 :
7, 1981
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5. Model Experiments to study the stress
distributions in a seatad buttock

Mechanical strass states that develop in the
buttock during sitting may exceed tissue tolerance
and lead to decubitus uleer formation in  susceptible
patients, such as those with spinal cord injury.
The danger of this complication can be reduced by
using suitable cushions to minimize slress magni-
tudes and gradients within soft tissues, In this
investigation,  a two-dimensional physical model of
the buttock—cushion system was developed to aid
in cushion design. The madel consists of PVC gal
simuiating tlash, cast around a wooden core simula-
ting the ischium bone, A grid etched on the gal
permits measurement of strains via photographs of
the undeformed and deformed model buttock suppor-
ted by various cushion materials, The displacement
field is analyzed, using a finite strain theory and a
strain energy function, to obtain the tissue strosses’,
In this manner, the performances of five clinically
usad cushion materials were campared with respact

to the higa stress regimes developed in the model
buttock.

[Raddy NP, Patal H, Cochran GVE and Brunskl 4B Bloimecha-
nics 15 (7) : 483, 1882]

i CLINICAL MEDICINE

6. Effect of transcendental Meditation on
mild and moderate hypartension

Siateen Hindu patients of mild ta moderate
sssential hypertension undertook a carefully supar-
viged programme of Transcendental Meditation (Th)
After six months, there was a fall in mean systalic,
diastolic and mean arterial pressures of 16.75, 9.81
and 1212 mm Hg respectively which was highly
significant. Ten (62.57;) of the 16 patients wera
considered 1o have respondad satisfactorily as they
showed a fall of mean arterial pressure by 15 mm
or more orf to diastolic blood pressure of less than
80 mm Hg. Results are comparable to treatment
with drugs. Most of the reduction in pressure togk
place In the first two months., A feeling of well
being was reportad by nearly all the subjects.

Il is suggested that in cooperative patisnts
treatmant may be initiated with TM alone for first
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two months and drugs addad or substituted if results
are not satisfactory.

[Agarwal BL and Kharbanda A. J Asso Phys Ind. 6 : August,
1981]

7. Aortocoronary artery bypass Results in

26.404 patiants

Between October 1969 and December 31, 1981,
26,404 patients with coronary insufliciency under-
went direct myocardial revascularization using sorto-
coronary  bypass (ACB). Among these patients,
21,821 had ACB alone, and thae remaining 4,583 had
ACB in addition 1o correction of other cardiac and
vascular lesions,  In the series of patients having
ABC alone, the hospital (early) mortality was 3.0%,
witha 2,177 early mortality for 1881, In patients
with ACE and concomitant surgery, hospital (early)
mortality was 4,29 with a 3.9", early mortality for
1981, On analysis of risk factors, it was found that
307 of the patients were over the age of 60; 727
had some degree of left ventricular dystunction; 207,
ware in New York Heart Association functional class
IW; 707, showed evidence of precperative Infarction:
121 had disbetes ; 34% had hypertension @ and 13%
had a history or current evidence of congestive heart
tailure. Among  surviving  patients, 93%  were
improved or  asymptomatic after undergoing ACE.
These results indicate the benefit of surgical treat-
ment for both symplomatic relief and increased lifs
pxpeEctancy.

[Coolay DA and Mathur V3. Indian Heart Journal 34 (4) - 1282]
8. The frantiers of cardiomyopathy

The history of cardiomyopathies over the past
three decades is briefiy surveyed and the definition
of cardiomyopathy as ““heart muscle dissase of un-
known cause” is reaffirmed. The recent stigh:
modification of the classification based on disorders
of structure and function into byperophic dilated
{congestive) and restrictive/obliteralure cardiomyo-
pathy is underlined.

The hypothesis thal hypartrophic cardinmyonathy
resUlls from abrormal catecholamine funcion in the
developing heart is reviewed and suppuried. The
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concept of “obstruction' in hypertraphic cardiomyo-
pathy 5 critically reviewed on the basis that true
abstruction to cutflow from the left ventricle is nat
present and that the pressure gradients often recordad
are the result of elimination of the cavity of the
cavity of the ventricle as a result of powerful contras
tion of extensively hypertrophied muscle. The impar-
tance of impaired diastolic function with general and
regional abnarmalities of relaxtion of a vory complex
nature 15 stressed. The natural history of hyper-
trophic cardiomyopathy is reviewed and the high
incidenca of sudden death contirmed in a personal
series of over 250 patients studivd over two decades,
A relation betwaen ventricular arrhythmia and sudden
death been noted Studiss of antiarhythmie therapy
disclosed that, whils naither bera adrenergic bloock-
ing mgents nor calcium blocking agents such as
verapamil control arrhythmias studiod by mmbualatary
laps monitoring, amiodarona s highly etfective.
It remaing to be scen whethar amiodarana wil iecluce
the incidence of sudden death, the mechanism ot
which is discussed in the light of causes other than
arrhythmia such as Impairment of ventriculsr fiiling
and raduction in lett ventricular volume. & tentative
seheme of treatment js suggested based an contiol
of symptoms with beta adrenergic blocking agents
and managament of arrhythmias with amioderone.
The asuclogies of dilated cangestive cardiomyupathy
remain obscure. The possible place of vijus infection
leading to & disorder of cellular immunity is stressed,

Endomyacardial fibrosis as the leading cause of
testrictive/obliterative  cardiomyopathy  is briatiy
desviibed  and the similarities in pathalagy and
haemodynamics between endomvocardial fibrosis of
the tropics and Loeffler's eosinophilic endomyo-
cardial fibrosis are stressed.  Evidence thar the imma-
ture eosinophils found in patients with hypereosino-
philic syndrome and endomyocardial disease can
damage the esdocardium is reviewed,

Finally, the involvement of cardiomyopathiss in
many fields of general internal madicine is stressed
and 1t is suggested that no longer are the cardiomy-
upathies rare or curious diseasas but relatively com-
mon disorders which sre of interest to medical
scientists in many fields and no longer the sole
problem of the cardiologist,

{Guodwin JF. Br Heart J. 48 1 1, 1082]
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9. Exercise testing in mitral valve prolapse
bafora and after heta blockade

Exercise slectrocardiograms must be interpreted
with the understanding that not every positive
test is indicative of coronary artery disease. Mitral
valve prolapse mimics coronary heart disease clinic-
ally and eften in the electrocardiographic responseo
to exercise. Twaelve patiants with mitral valve pro-
lapea in whom exercise testing was positive under-
went a repeat study after bete blockade, All tracings
raturned to normal after adequats blockade, eviden-
cod by 17 to 22% reduction of resting and exercise
heart rates. To the best of our know ledge, this is
the firet such report in the English literature,

The resulis of this study suggest that san exercise
tes1 after bets blockade should become part of the
routine procedure in such patients. The elimination
of talse positive slsctrocardiographic responses by
beta bleckade should help improve the specificity of
the axarcise test. Moraovar, similar responses should
lgad to the suspicion of mitel valve prolapse

[Abinader EG and Shuhar J, Br Hearl J. 48 @ 130, 1982)

10 Cardiovascular Eftects of Obesity and
Hypertension

although often coexisting in the same patient,
ohesity and  essential hyperiension exert disparate
cardiovascular effects. An sxcess of adipuse lissue
augments cardiac output, stroke volumea, end left
veplricular  filling  pressure, expands intravascular
volume, and Iowers lotal peripheral resistance.  In
conlrast, essential  hypettension in @ nonobass
patient is associated with & contracled intravascular
volume, high total poriphieral resistance, and normal
cardisc outpul, bul increased left ventricular stroke
work duc 1o high atterload. Lsft ventricular adapta-
tion will vonsist of eccentric hypertraphy in the
obese (irrespective of artenal pressure} and con-
genttic hypertrophy in the non-ohese hyperlensive
patient. The combination of obesity and hypserien-
gion burdenz the heart wwith high perload and high
afterload, thereby grestly enhancing the risk of
congestive heart fajlure. Peripheral resistance and
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intravascular volume may be normal in mildly hyper-
tensive obese patients because of the mutually
antagonising effects of the increase in arterial pres-
sure and the increase in body weight. The fall in
arterial pressure associated with weight loss seams
to be caused by a decresse in adrenergic activity
which leads 10 a fall in cardiac output without
change in vascular resistance. Obesity hypertension
may be the result of an inappropriately raised cardjac
output in the presence of a ralatively  restricted
arterial capacity dus to the low vascularity of
adipose tissue. In marbid obesity increased blood

viscosity may contribute 1o the raised arterinl
prassura,

[Massarli FH, Loncel May 22, 19823

IV ENVIRCNMENTAL PHYSIOLOGY

Il.  Effect of restricted potassium intake on its

excretion and on physiological responses during
heat, stress,

The affect of low potassium (K*) intak on its
excretion, concentration in sweat and on physiolo-
logical responses during heat streas was evaluated
on eight Indian male soldiers in winter months at
Delhi. After a stabilization period of 3 days on
each diet, i.e., 8bmEq of K*/d (diet |. normal), BB
mEq of k*/d (diet |1}, and 45 mEq of K*/d (dist 111},
the physiological responses and the sodium and
potassium concentrations in sweat, plasma, RBC.
and uring were measured when the subjects were
sxposad to heat for 3 h daily in a climatic chamber
maintained at 40°C DB and 32°C WB. The Subjects
worked in the chamber at the rate of 496 Wih for
20 mmin periods with 40 min rest between each
period of exercise. The whole body sweat was
collectad after the first the spell of work and was
analysed for sodium and potassium levels. Through-
out the study the subjects remainzd on poszitive
sodium balance except on day 4 in diet |1l Fluid
balance also remained positive while potassium
balance was negative in subjects on diet || and diet
I1l. Thera was no significant change (n heart rate,
sweat volumae, oral temperature, sodium, and
potassium concentrations in plasma and RBC during
the entire period of the study. Even in the subjects
with negative potassium balance there was no
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change in the sodium and potassium concentrations
i sweat during exprcise in heat. The only evidance
of potassium conseryation was a reduced excrelion
in utine. Out of the sight subjects, in one subject
thers was a flattening of the T wave in the ECG
and reduction in amplitude of the “T"" wave in 1wo
more subjects. As there is no reduction in Sweal
polassium concantration and the urina volume1s
low, the marginal level of reduced excretion of

potassium in urine with ‘a high rate ol swealng
(7-81}) in subjects doing work in the topics, there
iw every likelihood of potassium deficiency if a liberal

intake is not ensured.

(Malhetra M5, Sridharnn K. Vonkateswamy ¥, Rai RM, Pichan
G, Radnhatrishan Uand Grover 8K Eur J Appl physiol eccup
phiyalol. 47 : 169, 1981]

12. Task categorization and the limits ot
human performance in extreme heat

This paper examines human performance 1=
ations in differing task calegorlas in condinions
of elgvaied amblant temperature.  Analysis pf axtant
daa affirms thal decrement in the thres lask cale-
gorigs, nemely 1.) mental and cognitive skills,
2.) tracking and 3.) dual task performance, may be
gxpecied as environmental sxposure excends B5°F,
ctfective temperalure (E.T.}. Further, the systematic
changes in impalrment onsel with 1asks requining
differing levels of response complexity in varying
time, E.T. conditions, are documented. These
changes imply carliar heat stress related decrement
in those task categories which require Qresler res-
ponse complexity. The proposad thresholds of
performance impairment are subsequently eguated
with absolute, physiclogically nancompensable,
ices in deep body temperature Support for the
motion  that prescribed rises in deep body tempara-
ture may delimit efficient performance in each
category is found in studies which have examines
1ask performance in situstions where de=ep body
temperature has been independenily manipulated,
performer skill ievel is posiled as potentially mest
influantial in the mitigation of such heat induced
gdecrement.

[Hancock pA. Avial Space Environ Med 53 (B) @ 778,1952]
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13 Discomfort judgements of translational and
angular whole-body vibrations

In & previous series of experiments the subjzc-
tive intensities of transtational {Z-axis) and angular
iro'l, pitch, and yaw) vibrations weare compared,
using nsychnpfw:‘.i{:al matching technique, To test
tha validity and generality of the matching results,
an indepundent set of similar data was obtained
in the pressutl experiment, using the mathod of
category productian. Seatad subjects set levels of
wanslational vibrations, in tha X-, ¥-, and Z-axis and
angular vibiations, 0 roll snd pitch, that thay
judged to be “yncomfortable” on a scale of vibra-
tion discomforl. Frequonciss at 2.5, 3.156, 4.0, 5.0,
6.3, and 8.0 Hz were presented in pach wvibration
direction.  As frequency increased the mean aucleras
tion |udged to be uncomtortable increased [or
y.axis and roll ribratrons decreased lor Z-uxis
vibrations, and was essentially canstant for Hoaxis
and pitch vibrations. The Y-and Z-axia rasulls cor=
respond well to equal intensily contours in axisting
vibratian exposure criterla, and the roll resi|ts
show good agreement with data from the roll mat=
ching expetiment.  The %.axis and pitch results are
sirmlar to the results from the pitch matching
sxperimant and indicate the importance uf the
hackrest in determining the affects of X-axis transla-
tional vibrations and angular vibrationsin pitch.

[Shoen Berger RW. Aviat s pace Enviren Mad g3 (5): 454,
1982]

14 Vibration and comfort L. Translational seat
vibration

A series of studiss of discomfort caused by
multi-axis vibration &t tha seat, feet and back of
soatad persons Is described. This first paper reporis
on studies with translational ssat vigration. Two
sxperiments concerned with the eifects of level,
frequency and direction of the translational vibration
ot a firm fiat seal are reported,

At octave centré frequenciss from 1 10 64 Hz the
first experiment detarmined the levels of fore-and-
aft, lateral and vertical seat vibration which caused
discomiort equivalent 10 6.5 and 125 mfst rms

AVIATION MEDICINE




nd

B

VE

10 Hz vertical seat vibration. In the second exper|-
ment, comfort contours equivalent to 0.8 m/s® r.m.s.
10 Hz vertical seat vibration and subject transmissi-
bilities were datermined from 18 males and 18 females
at preferrad third-octave centre fraquencies from 1 10
100 Hz, In both studies the feet of subjects were
not vibrated and there was no backrest,

It was concluded that the shapes of equivalent
comfort contours need not normally depend on
vibration level, The forms of both individual and
Hroup equivalent comfort contours and seat-10-head
transmissibilities are presented. Signiticant correla-
tions were found between subject characteristics
(size and transmissibility) and subject ralative
discomtort, The males and famales produced similar
equivalant comforl contours,

Information on the computerized application of
the method of constant stimuliation which was dovel-
oped for the series of BXperiments is prasentod
toguther with a consideration of alternative methods
of determining the central tendency of the data. A
method of sssessing the sifect of vibratos cistortion
on  Judgements of equivalent discomfort is algn
defined,

[Griftin MJ, Whitham EM and Parsons KC. Ergonomics 25 -
G603, 1887]

15. Vibration and comfert Il. Rotational seat
vibration

This second paper in a serias of studies of the
discomfart produced by multi-axis vibration is can-
cernad with 1otational seal vibration. The efiacts of
level, frequency and direction of the roll, pitch and
yaw vibration of a firm flat seat Have been studied
in two eéxperiments Al octave centre frequencies
in the range 1-31.5 Hz the first experiment de-
termined the levels of roll, pitch and yaw =8at vibra-
tion which caused discomiort aquivalent to 0.6 and
1.25 mis? r.m.s, 10 Hz vertical seat vibration, |In
the second experiment, comfort cantours equivalent
10 0.8 m:st n.m.s. 10 Hz vertical seat vibration ware
determined from 18 males and 18 females &t pre-
ferred third-octave centre frequencies from 116 31.5
Hz. In all cases the axis of rotation passed through

the centre of the sest surface. There was no vibra-
tion of the feet and no backraest.
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It was concluded that the shape of equivalent com-
fort contours need not normally depand on vibration
level. Both individual and group squivalent comfort
contours are presentad, Althaugh there were signi-
ficant corralations betwasn subject relative discom-
fort it is not thought that these correlations have
much practical application. In all three axis the
median contours of vibration acceleration increase
in proportion to vibration frequency.  Sensitivity is

greatest for roll vibration and least for yaw vibration
of the seat.

[Parsons KC and Griffin MJ Erponomics 25 (7) z 631, 1862]

16. Subjactive response to whole-body vibra-
tion the effects of posture

In an investigation of the effects of posturs on
subject responses to whole-body vibration, 20 undar-
graduate subjects produced equal sensation contours
adopting three postures each on different accasians,
The postures adopted were standing, sitting upright
dand sitting slouched,

The results indicated significant differences in
tha contour shapes from the three postures, and leval
set in the sitting postures were significantly lower
than in the standing posture. No difference was
abtained between the two sitting postures,

lmplications of these findings are discussad
regarding the role of transmissibility in subjective
response to vibration, and the necessity to produce
different standards for different postures.

[Oborne DJ and Boarar PA, Ergonomics 25 (7} : 873, 1382)

V HIGH ALTITUDE PHYSIOLOGY
17. Man at extreme altitude

The histery of man's attempts to learn mare
about the physiology of extreme altitude is brefly
raviewsd, The earliest sxploits wera by balloonists
whao were often exposed to very severe hypoxia,
sometimes with fatal consequences, A lurning point
was the work by Paul Bert using lowpressure
chambers; he was able to prove that the deleterious
effects of low barometric pressures ware caused by
the law Poy, though other explanations for mauntain
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sickness such as a low arterial Pocos continucd to be
promoted for some time, Many esrly physiologists
believed that active secretion of oxygen by the
lungs was necessary to explain man's tolersnce of

extreme altitudes, Indeed, Haldanechampioned this
view until his death in 1936, though strong evidence
to the contrary bad accumulated since the work of
Krogh and others in the lirst decade of 1he cenlury.
High climbs by mountaineers have stimulated much
interest in the physiology of severe hypoxia
Norton reached over 8500 m on Mt Everest in
1924, but the summit was not attained with out
supplementary oxygenunitil 1978—the last 300 m
took 64 years | This suggesisthat the summit,
altitude 8,848 m, is wery nea the limit of human
tolerance, and predictions based on maximal work

levels measured at lower altitudes are consistant
with this. The American Medical research Expedition
o Everest, 1981, was specifically planned 1o
oblain data on human physiclogy at extremealti-
tudes, and a number of measurements wera made over
8,000 m, including gome on the summit self It
is apparent that the mountain can be climbad with-
aul supplementary oxygen only because the baro-
metric pressure at the summit is not as low as has
often buen predicted, sand because of the extreme
hyperventilation that man davelops under thesa
conditions.

[West JB. J Appl Physiol : Respirat Environ Exercise Physiol,
G2 (G} : 1303, 1982]

18, Clinical and experimental evidence for the
use of hypothermia in decompression sickness

During consruction of the Coxwell sewer tunnel
and subway in Toronto, 8 number of palients with
decompression sickness failed 1o respond comple-
tely to repressurization alone  After the addilion
of hypothermia, significant improvement
These observations stimuiated an experiments| study
in which 36 rabhits were exposed 10 80 or 70 p.s.i.
for 1 h. After sudden decompression cver 703, they
were either observed, cooled In air at O°C, or cooled
inwater at 3°C.  lmmersion in water significantly
reduced the mortality rate, while cooling in air did
not. These experimantal results supporied the clinical

ooourred.
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observations that hypothermia was an  effective
therapeutic adjunct in the treatment of decompression
sickness.

(Simmons EH, Odriscoll 3W and Gamarra JA, Aviat Space
Environ Med. 53 (3) : 266, 1982)

19. Air embolism : Possible role of surfactant
on ranr.mpraﬂsiﬂn

The relationship between surface tensian and
surface area has been measuwred on each of throe
common pulmonary surfactants— dipalmitoyl lecithin
(OFL), dipalmitoyl phosphatdylethanalaming, and
sphyngamyelin under  simultancously  simulated
physiological conditions. [huse are selected  to
simulate the state of any surfactant that has migrated
onta the surface of vanous bubbles Oltered by the
pulmonary vasculature. [t 15 concluded that, w the
absence of shunt wvessels, only DFL could reduce
surface tension enough o allow pulmongy  gas
vmball o escaps into wrterisl blogd and then only
after compression. This finding 15 discussed In
relation 1o the delay In any appearance of bubbles i
arterial blood and the possibie facllitation ol the
release ot asymptomatic lung bubbles by recompros-
ROm [nerapy. ThE suggestion 15 made [ rdconsidar
slopping recompression of a subject with periphersl
decompression sickness  (the bends) at the depth of
reliet rather than risk releasing pulmonary gas emboli
by further recompressmen, |t is also demonstrated
haw the introduction of 1-min stops Into. comprass-
ion can avoid surface tension falling to the low
values sl which it is thearetically possible for venoos
bubbles to escape into artenal blood during pulmo-
nary hypertension.

(Hills BA and Barrow RE. d Appl Physlal :
Excrcise Physial. 52 (15 1179, 1982)

Raspitat Environ

VI NEURO - AND SENSORY PHYSIOLOGY

20. Electroencephalographic findings During
mantra meditation (Transcendantal Meaditation)
A controlled, guantitative study of experienced
meditators

Bascd on enalysis of EEG, heart rate, galvanic
skin resistance and oxygen consumption, Wallace
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(1970) and Wallace et al. (1971) postulated that
transcendental meditation {TM) induces & wakeful
hypometabolic state different from an  ordinary
relaxed drowsy state. The main EEG changes seen
during TM were increased regularity and amplitude
of the alpha activity, Supporting Wallace's proposal,
Banguel (1973) concludaed, on the basis of spectral
analysis ot the EEG, that the meditative state was a
unique state of consciousness, separate from wake-
fulness, drowsiness or sleep.

This assumed hypometabolic state is however,
not restricted to TM, os subjects who had leerned a
relaxing method wera also able 1o decrease their
oxygen consumplion significantly imore by relaxing
than by just sitting with the syas closed (Beary e al,
1974). Further, Fenwick e1al. (1977} concluded
that both the matabolic changes and the EEG pheno-
mena during TM could be explained by acceptad
physialogical mechanisms, as the hypometabolic
state was not mora than that produced by muscle
relaxation and the EEG chenges were not different
from those ubserved o the state of sleep onsot,

Hebert and Lebhmann (1977) observed theta
buists with frontal dominance exclusivaely in subjects
practising TM and nearly twice as ofien during medi-
tation as compared 10 ordinary wakefulness.

Pegano et al. (1976) reported that a considerable
part of the meditation tImMe was spent in various
sleep stages. Also Wachsmuth {Thesis 1978) noticed
gleep episodes during TM. The EEG pattern during
these episodes could not be ditierentiated from that
secn duning sleep onset (Wachemuth et. al. 1380).
On the contrary, Tebscis (1975) did not find any
change of ELG activity during TM,

With these ambiguous EEG findings during TM
in mind, the present study was undertaken 1o analyze
guantitatively, and controlled, the effsctof TM an
the EEG. Ve have comparad the EEG recorded during
T with that during various slages of consciousness:
walkefulness, drowsiness, sleep onset and steep. All
the meditators had yesr-long experience and they
were used while not meditating as therr own con-
trols. Furthermore, we have compsared the EEGs from
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the TM group with those of an age-matched control
group not practising TM,

(Stigsby B, Radenberg JC and Moth HE, Electroencephal alin
Neurophysiol 51 @ 434, 1981)

21. Evalustion of the amplitude and fraquency
components of the surface EMG as an index of
muscle fatigue

The frequancy components and amplude of the
surface electromyogrom (EMG) were measured dur-
ing buth 3-s (tensions of 5-100% of the maximum
valuntary contraction (MVe)) and fatiguing contrac-
tions at 25, 40 and 70% MYC in the handgrip, biceps,
adductor pollicis and quadriceps muscles in six male
subjects.  For the handgrip and  biceps muscles, the
experiments ware rapeated at three diffarent muscle
lengths : the length at which the muscle wus able to
excrt its maximum isometrie strength, and the mus-
cle length above and below that length which
carresponded to a length at which the muscle could
exert BOD, of it maximum. The frequency components
of the EMG ware the same during brief fatiguing
iometric contractions in any of the muscles exami-
ned hare as long as the rmuscles contracted near
their optimal length. Shortening the musele langth
prior to contraction caused an increase in the power
in the low frequencies of the EMG power spectra
while stretching a muscle had the opposite effect
during isometric contractions. Tha amplitude of the
EMG during briel and fatiguing contractions were
similar for all musclas except the biceps. The biceps
showed a non-linear relation between the amplitude
of the EMG and tension during briaf isometric con-
tractions and to a lesser extent during fatiguing
contractions.

(Petrofsky J5, Glaser RM and Philllps CA Ergonomics 25 (3)
P13, 1982 )

22. Aging and visual function of military
pilots a review

This report reviews what is known ashout the
efiects of age on visual function and discusses the
implications of age related changes in vision for the
flying performance of military pilots, Most visual
functions decline 10 some degres with age, and the
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rate of decline has been roughly characterized in
the genera| population. There is, howsvet, virtually
no data en military pilots, and extrapolation from
the general population reguires caution. Individual
variation in the effects of age is great. and military
pilots are a select group presumably in belter gena-
ral heaslth than the general population. Several
visual functions that decline with age seem parti-
cularly relevanl to pilot performance . Contrast
sansitivity, dynamic acuily. recovery from ylare.
function under low illumination, and information
processing. Vision examinations currently given 10
military and commercial pitols do not measurs thesa
visual functions. The feasibility ot supplemanting
axisting vision examinations with measurements of
these functions should be explored ; such an
assassment should consider toth research issuas and
policy implications. Research is necded on several
major problems in this area. It is not possible at
present to characterize well the effect of changes in
visual fupction of the performance of complex tasks,
wuch as flying. This reporl suggests several gpecitic
measures that might help characteriza the etfects of
changes In wvisual function on pilot performance.
Data on changes in visual functions with age should
be collected from military pilots, preferabile  with
multivariate, longitudinally designed studies. Re-
sagreh s suggested 1o assess the extent 10 which
exparienced pilots may compensate for declining
visual functions and 1o datarmine how such compen-
sationis achieved. The report suggesis studies of tha
interaction of age with other factors, such as cardio
vascular changes, that may gftect performence,
especially under S1ress

[Sekuler R, Kling D and Dismukcs K. Editors Avial Space
Environ Med 53 (8) : 747, 1282]

23. \isual scanning behavior and mental
workload in aircraft pilots

This paper describes an expsrimental paradigm
and a set of preliminary results which demaonstrate
5 relationship betwsen the |evel of performantce ona
skillad man-machine control task, the skill of the
nperator, the level of mental difficuity induced by an
additional task imposed en the basic contal task
and visual scanning performance. During @ constant,
simulated piloting task, visual scanming of instiu-
ments was found 10 vary 25 a function of the level of
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difficulty of a varballoading task. The avaraged
well time of each fixation on the pilot's primary
instruments increased as a function of the loading.
The scanning behaviour was alsc s function of the
estimated skill level of the pilots, with novices being
affected by the loading task much more than exparls.
The results suggest that visual scanning of instru-
ments in a controlled task may be an indicator of
both workioad and skill.

[Tole JR, Stephens al, Harrls SR RL and Ephrath AR Avait
Space Enviran Mad 53 (1) = 54, 1982]

24  On the significance of heterophoria for
starsascopic vision

This study was undertaken to explain the possi-
ble correlation betwaen heterophoria and Blareopsis
bacause in the literature, thers are different opinions,
The subjects were BOB recrults Thay wore trained
as rangefinder men, of whom a purfect staropsis
is requirad, The permitted maximal limits ol hatern-
phoris were 1 prism diopter (Pr D) vertically, of
esophoria & PrD, and ot exophoria 6 Prd.  Soldiars
with abnormal stersopsis, myopia, hyparopia more
than 1.75. or astigmatism aver 0.50 dioptars, were
omittad. The haterophoria Was tested with Haers-
chel's prism 1o b m distance The stofcoscopic. vision
was invesigated using Pulfrich’s device and the
so called three-neadlies test. No stancally significant
camelation could be demunstad bDelwean hetero-
pheria and the degres af wrereopsis.  Surprisingly,
it could be noticed that persons with esophona
fimished Pulfrich’s test more quickly than those with
expharia. This difference was statistically mghly
significant.  In the thrae-need|e test, the results had
the sama trend.  This might have some importance
impurianca ta rangefinder man and to pilots 1 it can
be confitemed in the military praclice.

[Castren J, Rulanen H and Aho J. Aviat Space Enviran Med
53 (4) : 393, 1982)

vil MAN-MACHINE INTEGRATION AND LIFE
SUPPORT SYSTEMS

25, Systems Anthrapometry : Development of
a Sterscradiegraphic feasurement System

A thrhe-dimensional measurement system using
stereoiadiography and anatomical lannmarks is des-
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ctibed. Two sets of radiographic targets are employ-
ed to obtain a three-dimensional description and
mobility of the human body.

[Reynolds HM, Hallgran RC and Marus JJ Biomechanic 15 (4):
220, 19827

26, Auxiliary cooling: Comparison of air-coclad

v, water-cooled vests in hot-dry and hot-wet
anvironments

Water-cooled, air-cooled, and amblent air-
ventilated auxiliary cooling vests were evaluated in a
hot-wet climate (HW) (35°C, 76° R. H.) and a hot-
dry envirnment {HD) with additional infrared radia-
tion {Ta = 49°C, 207 R.H, BB°C black globe tem-
perature}. Twelve subjects dressed in full chemical
warfare combact uniforms underwent 120 min of
heat exposure in each combination of climate and
cooling vast, excapl for the hot-dry environment and
ambient-air vest. During each exposure, total
exereise time was 20 min and rest time 100 min,
This resulted in a8 mean time weighted metabolic
rate of 180 W, Both water-cooled and air-cooled
vasls warae sufficient for cooling in the HW climate ¢
heat storage (A\8) was 13 and 7 W, tinal rectal tem-
perature {Tra) 37.4 and 37.3°C, and heart rate (HR)
134 and 112 b, min-Y, respectively. While using tha
ambiant-air vest, all wvariables wers significantly
(p = 0.0B) higher (NS5, 25 W; Tre 37-7°C: HR,
139 b, min~3; respectively). In the HD climate, both
witter and air-cooled wests were in sufficient with a
S5 of 46 and 48 W, final Tre of 38,4 and 38°C, and
final HR of 151 and 147 b min-!. However, hoth
cooling rests improved the subjects physiclogical
status compared to these pradicted variables with-
out auxilisry cooling, No significamt differences
were found between the air or the watar-cooled vests
ineither the HD or HW climates, It was concluded
that an air-cooled vest can be used with the sams
efficiency as a water-cooled vest., In contrast, the
ambient-air vast was shown to have a low effective-
ness in HW and to be dangerous in & HD climate.

[Shapire Y, Pandaif K2, Sawka MN, Toner MM, Winsmann FR
and Goldman RF. Aviat Space Enviran Med, 53 {8) : 785, 1082]

VIl PSYCHOLOGY AND PSYCHIATRY

27. Psychelogical testing at high altitudes

Psychological testing was dons on 20 subjects
at various altitudes (sea level, 3, 810m, and 5,000m)
during a 36-d mountainesring) expendition to Denali
(Mt. McKinley), Intellectual functioning and persona-
lity changes were studisd, While little variation
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was noted at the lower altitude, at 5,000m thare

was a marked deterioration in cognitive ability.
This was accompanied by & sharp increass in
paranola and obsessive-compulsiveness and smaller

increases in depression and hostility.
[Ncison M. Aviat Space Environ Mad. 53 (2) : 122, 1982]

28, An introduction to disaster : Some consi-
derations of a psychological nature

This paper provides a review of the literature
dealing with the psychalogical resctions of indivi-
duals and groups to disaster, The paper was intend-
ed for use by a broad reacership and serves both
as an introduction to the field as well as a
resource document for workers already ongaged
in disaster planning and traiming,  Characteristic
stages of human response 1o disaster s/tuations are
discussed os well as the specific immediate reactions
of individuals snd groups. Phenomena such #s
“scapagosting,’” long term reactions, reactions of
rescue and relicf personnel, paychological first aid,
and disaster planning, are among the othar topic
axaminad.

[Singar Td Aviat Spaco Environ Med 53 (3) : 245, 1982]

29, Recent life change measuremant in canadian
forces pilots

This study is tha first in a series of steps  aimed
at developing a management tool that will provide
a technigue for screening accident-prone aviators.
Because “life change” is found to be a contributing
factor to stress and development of [llness in both
civilian and military population, the study of life
change events in aviators is a rcasonable point
from which to begin. The Holmes and Rahe Recent
Life Change Qusstionnaire was administered to an
experimental group of 158 aviators and lwo control
groups @ One group of 127 ground crew who ware
matched for age snd location, and a group of 46
who ware matched for rank.,  Significant differences

were found between some of the subgroups but
there were no significant differences betwean the

experimental group and eithér of the control groups.
MNonetheless, this aviator population i1s function-
ing at a lsvel of life change induced stress which
would normally predict healh changes in 5&]'3.-;_. nf
the general population. Therefore, it is concluded,
the affect of excessive life change as a contributing
factor 1o personal stress and iliness or gccldent
merils further study,

[Mc Carron PM and Hashonsen NH. Aviat Space Environ
Med 53 (1) 1 6, 19388]
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