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Abstracts of Current Aerospace Medical Literature

The fate of evewear in aircraft ejections,
O'Connell SR, Markovits AS. Avial
Space Environ Med 1995;66:104-7.

Lijection from jer arreraft has been exhaustively
studied from many perspectives: g causes of
ejection, types and causes of ejection injuries
cte. Curiously, no reports exist describing the
Fate of cyeware i cjections, Many plots wear
required correetive lenses during [light opera
tong, and many wear dinled lenses: What hup-
pens to these during ejection”? What injuries are
a result of the eyvewear? What factors can he
wWentified  thar  influence of the
cyvewew and severity of related anjury? Do
contael lenses provide significant advantages”
Thire wiere 48 cjeclions occurfing between
1977 and 1990 that involved correetive or tinted
lens use that were retrospectively cxamined us-
ing Naval Safety Center records and porsonal
gquestionnaires, ‘There were five
wearers included. Retention rates were calen-
lated as funchions of several varnables, Although
37 -of 46 loxl all lenses. each ingtance of reten
tuon occutred with visor down, oxyeen wask on,
helmet properly secured, and al lower gjechion
speeds. Relaled wnjuries ware minor and oc-
curred in only 20%. The wility and nced for
enforgement of standard operating procedurcs
(i.c, mask on. helmet secured, and visor down]
was clearly demonstrated. Only 19 of 46 clearly
mei-all three erlerie, Contact lens users were
too few 1o allow meamagful conclusions.

relennon

contact lens

Evaluation eof inteerated night vision
Gogele (NVG) helmets under sustained
+Gz. McClosekey K, Easken RL. Awiat
Space Environ Med 1995;66:118-25

Three inteprated nighl visuon
helmets  from  different  mantifacturers
evaluated under high 4 conditions. Structural
and vperational integrity, as well as neck forces
in pounds, were determined via instrumented

popple (NVG)

Wire

3%

mannequin testing before human exposore with
the helmets during sustained +Ge. Results of the
mannequin testing showed that the helmets
could withstund the rigors ol high-G, and that
the helmets could withstand the rigors o high
(i, and thar predicted forces (usimg elmael
weights and centers-af-gravity) mudehad those
obtained experimentally from load cells in Ihe
ceanis Of the manneguin’s neck. Afler mannc-
guin testing, 10 subjects were randomly ex-
posed o four different high-G profiles on the
Dynamic Environmental Stiooulotor (DES) man
rated  cenirifupe Wiright-Patlersan
AFH, OH: pradusl onsel o +8 Gea, o simulated
aertal combar mancuver (SACM) prolile, and
two +4 Gz profiles, ane with the musk dangling
from the helmet and the other with the mask
removed. Fit assessments were conducted be-
fore high-G exposure, and one helmet was af-
fected significantly by failure of fit. The degree
of migration of the NVG intensified image away
from the eyes was alfecled most by the following
heimer characteristics: design ol the nape stoap,
size of the WV unage provided hy each helmet
system, goodness of hetmet it and the use of the
mask as a stabitizer, Although neck sirength of
aach subject was measured -and compared (o the
degree of hesd stability while wearing each hel-
mat no effcots were found. However, subjects
were nat allowed 1o perform fast. high-amplinde
head movements 1n the centrifuge for salety rea-
sons. Further research needs to he conducted o
uddiess the relationship betwesn neck sirenplh
and hetmel werght in a2 more operationally relc-
vanl enviromaenl,

Joamled  wl

Inflight arterial saturation : continuous
monitoring by pulse oximetry. Cottrell
JJ. Lehovitz BL, Fennell RG, Kohn
GM. Aviat Space Environ Med 1995;66:
126-30,

The ability of newer airliners to {1y at higher
altiluddes has resulted in oan increased altitude
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exposure Loy hoth wirhne crews and passengers.
This mercase m altitude exposure has the po-
teatial 1y place some individuals at risk for de-
siluration. Using pulse oximetry, the arteriul
txypen saturatton of 42 arhine crew ancmbers

witk continuously monitored on 22 repularly
scheduled commercial Mights, Mean nadir arte
rial eaygen saturations fell from 97 0% pre
Might 1 BR.6% M cruising altitudes. Pulse ox
imetry results revealed large variations between
imdividuals Individual nadir saturations runged
Irom YA4% 10 BO%, Modern airceaft fight may
result in dchlilululi:l}llh Lyven Among h|~;1|1h} air
erew, The effcels on human performance remain
unknvwn.

The crash of the Partnair Convair
340/580 in the Skagerrak : Trauma-
tological aspects. Gregersen M, Knudsen
PJT, Jensen 5. Aviat Space Environ Med
1995:66:152-7.

In Seplember 1989 an aircraft carrying 55 peo-
ple erashed into the sea north of Denmark
There was no warning of the crash. The medico-
legal investigation of the accident concentrated
on finding ¢luex 10 the canse of the accident,
and tdenlifying the victims, all of whom per-
ished, These were tound in two groups- 31 were
immediately recovered from the surface of the
sea and 1% were collecied from the sca or shors
during the following months. The injuries in the
two groups differed, indicating that the arcraft
broke up in mid-air. Ope group probabiy fell
into the sea after a free fall, while the other
prabably remained in the wreckage umiil hitting
the surface. The viclims™ injurics showed no
evidence of fire or explosion. The technical
investipitors concluded that the aircraft broke
up due 1o a giroctural failure in the tail

The ecrash of the Partnair Convair
F40/580 in the Skagerrak: Identification
of the deceased, Gregersen M, Jensen S,
Knudsen PJT. Avial Space Environ Med
1995:660: 158-63.

I Aveoapave Med AW 1S

Tn 198%, a Norwegian Convior aireraft érashed
inty the sea near the northwest coast of
Justland, Apparently, the aireratt had disinte
prated i omidair, On board were 50U passengers
anid @ crew of 5 There were no survivors. T
mediately after the crash 31 bodies were [oumd,
Durning the next 10 days, 11 bodies were recoy-
cred from the scabed and within the next 6
wnths, u lurther 8 hodies were found. ive
holies were never recovered, All the bodies
fowel were positively wdentified based on per
sonal effecrs combined with medical and dentul
tindings. Ditterent models for cooperation he-
tween the Primary 1D-group, who were respon-
sible for the final identification, and the 13-
termns; who performed the examination of the
bodies, were lesteds T owas concliuded that the
Mfastest amd most reliable resulis were obtuned
when the 11)-terms responsible for the examina-
non of the bodies also took part in the recon-
cillation sessions.

Acute effects of cigarette smoking with-
drawal : A review of the literature.
Sommese 1, Patterson JC. Aviat Space
Environ Med 1995:66:164-7.

Smoking among commercial and military avia
tors 15 a health hazard in the cockpit. Pilot who
are required to abstain before and during [ight
may suffer cockpit performance decrements,
This study reviews the physiological, copnitive,
behavioral, und psvchological effects of smok-
ing withdrawsdl as they relate to flying perform-
ance. The wvariety of research designs, method-
ologies, and subject groups is discussed, Find
ings suggest that heart rale, arousal, vasocon-
strivtion, vigilance, concentration, and coergy
incredse with nicotine use; siress and irritahility
are reduced with smoking. Withdrawal. on the
other hand. produces a decrease in carboxyhe-
moglobin, digit recall, serial addition/ subirac-
tion. and job satsfuction; blood pressure, de-
pression, absenteeism. caloric intake, craving,
aggressiveness, confusion, and impulsivity in
crease with withdrawal Severity of withdrawal
symptoms varied, but most studies ceporl psy-
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chological, andfor physiological responses to
nicotine  withdrowal, The conflict  between
health and performance is discussed and sug
gestions for Tuture directions are offered,

Nathan Zuntz (1B47-1920) - A German
pioneer in High Altitude Physiology and
Aviation Medicine, Part 1 ;: Biography.
Gunga HC, Kirsch KA. Avial Space En-
viron Med 1995;66:164-7

MNathan Zuntz (1847-1920) was 2 key person in
the history of high altilude  physiology  and
aviation medicine. As a professor of ammal
physislogy at the Landwirschaftliche Hoch
sehule CApricultural University) in Berlin form
IRR! wuntil 1918, e cwmmed oot laboratory
stwehicy on the chunges in metabolism gl rest and
during exercise. Too this end he, wgether with
Auvgust lulive Geppert, developed the famous
“Zunty Geppert's'” schen BEespirations-apparat™”
(Zuntz-Geppert respiratory apparatus) i 1885
In the carly 1890's, Zuntz extended his research
1o the field of high aliwde physiology. In view
of the variety of questions, and despite consid-
erable methodological problems, Zunts [iest
studied the-effects of lowered PO, on the human

body in a Pocumatischen Kammer (hypobaric
chamber)y, In 1983 the newly completed Ca
panna Regina Margehrite, an international re-
search station at the top of Monwe Rosa, Ida
{4.300m), heeame the site of Zunle's cxtensive
field studies, where he worked together with his
close co-worker Adolf Logwy {1862-1938), the
Nalian Angele Moszso (1846-1910), and the
Aunsirian Arnold During (1872-1961). For their
investigatinns Zonty invented the transportable
CGasubr (2 gas exchange meuasuring device). In
1932 Auntz and the Augsirian Hermann von
Schroetter (1870-1928) made two halloon as-
cents up to 5000 m in Berlin. A synopsis of
these studies was published by Zuntz in 1906
his fameuas book "Hohenklima and Bergwan-
derungen™ (High allitude climale and mountain-
touring). A few yedrs lgler Zunty undertook
further expeditions to the Canary Islamds (Pico
de ‘leide), conducting studies in airships and

an

planes until 1914, Zunte rebived in 976 amd
died in Berlin on March, 22, 1920

Nathan Zuntz (1847-1920) - A German
pioneer in High Altitude Physiology and
Aviation Medicine, Part 11 : Scientific
Work. Guopa HCO, Kirsch KA. Avial
Space Environ Med 1995:06:172-6.

For aver 52 years, the work of Nathany Zantz
(1847-1920) govercd an wnaeingly wide spec-
trum of research Nelds: metabolism, nuirilion,
respiration, blood gases, exercise, and high alii-
tude physiology were the main themes, Zuntz
achieved fame for his invention of the Zuntz
Gieppert respiratory appatatus in 1880 and the
first [aufhand (lreadmidl) o 188%, To dus ex-
perimental sctup Zunts later added an X-ray
appararus in 1914 to delermine the changes in
heart volume during exercize. Marcover, he
constructed & climate chamber to study exercise
under varying and sometimes extreme climates
For (ield studies Zunz invented a transportable
Gusher (dey gas measuring device), Zuntz was
the first to deseribe the dilference  between
laboratory data ganed in o hypobaric chamber
and the measurements at high altilude. He Tound
that the barometric formula 15 not applicable in
the field. Twe balloon expeditons in 1907 by
Zuntz and his pupil, v. Schroeuer, marked the
siep [rom terrestrial physiology towards avia-
tion medicme. An outling of the development of
scientific aviation in Berlin from 1880-1918
elucidates how closely the avialion union,-army,
and scientific departments were connceled wilh
and dependent upon ¢ach other, In conperation
with these institotions Zuntz and v, Schroetter
constructed  an oxvgen supply System and
planned o pressure cabin for extreme altitudes
ahove 10000 m, o furerunner of modern sys
tems in aviation  and 1512,
Zuntz and v. Schroetter ¢ach published papers
on aviation medicine, both publications inter-
nationslly unigoe in style and extent. Zunt’s
wark in its empirical approach was the counter
part to the established Tormal mathematical-
physical reductioniam of the Gorman Physio-

astronautics. In
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logical Secicty, Outade of Germany, applied o
integrative physiology was regarded as cqually
mnporiant as the so called bosic physiology,
Zuntz was one of the most productive suthors of
physidlogical works  in the  German-speaking
ecouniries, His scientific universalily was matched
by o decided pecursey o dewnl Hie conviction
that an inteprative research approach is as neces-
sary [or o hinlogical system as an analytical-
mthermutical one, his methodological strokes of
peniug and the extraordinacy interpretution of his
results may be considered as exemplary 111l today
tor warking methds in applicd physiology

Use of personal characteristics in the se-
lection of astronauts. Fogg LF, Rose RM,
Aviat Space Environ Med 1995:66:199-
205

Which personal characteristics are used in se-
lechng astronauts? We decide Lo exaumine this
question vsing National Acronuutics and Space
Admimstration (NASA)Y archival data collected
an 2288 applicants. Undergraduate grade point
average, graduate grade point average, and sev
eral facels ol aviatinn experience were the best
predictors of who was interviewed and then se-
lceted do be an astronaut. Adjustments were
made to insure that a sufficient npumber of
women and minority group members were se-
lected, while still maintaining high sclection
standards. The selection process seoms well-
designed, and follows caplicit NASA gzuide-
lines. We sugpest simplifving the selection
process by using a stngle discriminant function
s un inlerview and/or selection criterion.

A simple emergency underwater
breathing aid for helicopter escape. Tip-
ton MJ, Balmi PJ], Bramham E, Mad-
dern TA, Ellintt DH. Aviat Space Envi-
ron Med 1995:66:206-11.

Experiments were underlaken o deotermane
whether & simple rehreathing system. termed
"Adr Pocket™ (AT} could. when integrated inlo
an immersion dry swit, extend the underwater

Imel, L Aerpzpace Med 3902) 1995

survival time of individuals  when comparcd
with  their  maximum hreath hold  time
(BHTmua). Eight healthy male subjects under
ek @ series of resting submersion and simu-
ftted simple helicopter underwaler escapes n
wiater al 25"C and 10°C. Puning the submer
stons the subjects breath-held maximally and
then rebreathed using an otherwise cmply Al
The BHTmax times of subjects and the taral
tmte they could remain underwater (RBT) wére
recorded. The resulrs showed that the ubilily to
rebreathe following o BHTmax extended the
time all subjects could remain below. “T'he aver-
age BHTmax during simulated helicopter un-
derwater escapes in the cold waler was 1724, It
15 concluded that the ability of subjects o re-
breathe medintely following maximum breath
holding extends the nme they can remain sub-
merged in cold water o as much us 60 £ Fur-
ther, if used unprimed, a simple rebreathing
system will not introdice any additional dangers
sutch as a pulmonary over-pressure-acepdent,

Post-traumatic stress disorder in air-
plane cabin crew attendants. Marks M,
Yule W, De Silva P. Aviat Space Environ
Med 1995:66:264-8.

Six cabin crew anendants who survived an air-
plane crash in which 47 passengers were killed
ware assessed [or post-trapmatic stress disorder
and other psychological problems. Each was
interviewed 8§ months alter the crash and com-
pleted  guestinnnaires  measuring  intrusive
thoughts, svoidance, deprassed mood, anxisty,
und  fear. (Jusstionnaires were repeated 10
months later. All six met DSM-III-R criteria for
post-rraumatic stress disorder, reported a wide
range of symptoms. and developed a fear of
flying ¥ months after the crash. Depression
scores were normal |8 months after the crash,
but all other messures remained unchanged,
shiywing a continued high level of traumatic
stress. Results point to the potential for erash
survivors o develop chronie  psychological
proolems. The highest levels of distress were
reported by the three most semior members of



stafl with the muost responsibility on board, who
had also suffered the most severe physical imury
Chmeal wplications of the result are discussed,
ind the need for predisaster training of cabin
crew and postadisaster weatment is cmphasized,

G-related musculoskeletal spine svmp-
toms in Japan Air Self Defense Force I-
15 pilats. Kikukawa A, Tachibana 5,
Yagura S. Aviat Space Environ Med
1995:60:269-72.

The introduction of the F-15 Bagle to the Japan
Aar Bell Defense Foree (JASDE)Y i the early
| R increase  musculo-skeletal
problems of the spinal column among pilots.
The neck is the body pan
1o high-GG force injuries, and serious cases of
neck injury have been reported
129 F-15 pilots from different air bases hy
means of a questicnnaire. The ovcurrence rate
of musculoskeletal problems in different types
of gircrafl was analyzed according to the pilots’
Mying cxperience. O3f the surveved pilots, 113
(B9, | %) reparted muscle pains related to flving,
OFf thase who experienced pain, each averaged
T 6 events. 95% of which occurred in the F-15.
Qf these 115, 30% experienced pain in the
F-4 and 13% in the B-1. The “checking six"
positien was the most common postura ar the
time of injury, followed hy “forward bend ™ Of
the 115 pilots, 44 siated that thetr symptoms
adverscly affected flhight dure performance,
and 50 pilots stated that their symptoms ad-
versely alfected daily life. The effectivencss of
muscle training as a prevenlive messures was
supperted by 62%. Some orienial therapeutic
methods (acupuneiure, moxa cautery. and finger
pressurc massage) were preferred by pilots for
pain eatment. Gerelated problems of the spinal
column still exist a5 a major medical concern in
JASDF.

seemed

most vulnerable

wi - surveyed

Fatent foramen ovale and hypobaric de-
compression. Powell MR, Norfleet WT,
Kumar KV, Butler BD. Avial Space En-
viron Med 1995:66:273-5,

Gas micraobubbles were detected in the lefl
ventricle of a supine subject being screcned for
an atrial septal defect as a participant ol a hy-
pobaric decompression study. This determina-
tion wus made wsing the saline echocontras
procedure. We found provocation by a Valsalva
maneuver not o be necessary in this ind ivadual
for night to-left passage of contrast microll-
bles into the left heart and middle cerebral wr-
tery. When this same individunl vonderwent hy-
pobaric decompression o stmulbated aliile
of 21,000 [t numerous pay microbubbles were
detected tn the nght keart, bur no gag bubbles
were detected i either the left ventnicular out
flow gract ar in the middle cerebral artery. This
abservanon appears to be a novel finding, not
previously reported

Cardiovascular pressures with venous
gas embuolism and decompression. Dutler
BD, Robinson R, Sutton T, Kemper GI.
Avial Space Environ Med 1995;66:408-
14

Venous gas emhohism (VGE) 15 reported with
decompression to a decréased ambient pressure:
With severe decommpression, or in cases where
an intracardiac septal defect (patenl [ordmen
ovale) exists, the venous bubbles can become
arterialized and cause neurological decompres-
sion illness. Ineidence rates of patent foramen
ovule in Lhe peneral population range from 23-
349 andd wel dvialors, astronauis, and deep-sea
divers who have decompression-induced verdous
bubbles do not demonsirate  newrglogical
symploms at these high rates. This apparent
disparity may be attributable ty the normal pres-
surg gradienl seross the atria of (he heart thal
must be reversed (or there o he Mow patency,
We evaluated the effeets oft 2) venous gas ém-
holism (D025, 003 and 0,15 ml. ke for THO
min.1; b} hyperbaric decompression. and ¢) hy-
pobaric decompression on the pressure gradicnt
across the left and right ulria in ancsihelized
dogs with intacl atrial septa, Lefr ventricular
end-dissiolic pressure was used as a measure of
left atrial pressure. In a total of Y2 experimental

Ind T Aeraspace Med 30070 1995
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evaluattons in 22 dogs, there were no feported
reversils inthe mean pressire gradicnt across
e abring o teotwl of 5 iransient reversals oc-
curved  duting the peak  pressure  gradicnt
changes.  The reasons  that  decompression-
induced venous bubbles do ot conmistently
CAUSE SCI0Ua syiploms wul d.‘.‘rn1r1pr|~_«_~:|r~.n il
ness may be thot the amount of venous gas does
i abways cause sufficien) pressure reversal
across a potenl foramen ovale to cavse arterili
sotren ol the venows bubbles

Graded exercise testing for space flight.
Siconolfi SF, Lemoine SL. Aviat Space
Environ Med 1995:66:408-14.

We developed and validuted a graded exercise
proteecl suitable for operational wse on space
staticst. The new treadmill protocol has three
|-;:'-n:.‘]-_1_'_|.'1:h: atates (3-min each) at 70, 20, and
91K of esumated VO2,.,. The protocel main-
tains the third stage speed while grade increases
each minute 10 produce work rates eguivalent to
0, 107, and 1153% of the estimated VO,
We compared the new pritacal's pzak and
submaximal responses to those observed during
a NASA praded exercise test. All mean pro-
tocol differences. including peak work rate (-
LBES, VO, (64%) HE o (-24%). unmd
VE. (-9.79%), were not signilicantly diffcrent
frany the expected measurcment crrors. We oh-
served similar resulls lor indices (the axyveen
uptake al & HR of 150 and the HRs at 70, 30,
and 90%: of Y02} of the submaximal HE-
VU, relationship. The new protocol is an aceepl-
able graded vavrcise wst for perindic operational
Milness Tesls.

A system for recording electrophysi-
ological signals in flight. Le Menn M,
Bigard X. Bouron F, Serra A. Aviat
Space Environ Med 1995:;66:443-8.

A special preamiplifying system was designed to
record electrophysiological signals on fighter
aircrew in Might, The system is composed of
lwo elements worn by the pilot in a specially

Ind o Arcorpoce Med. 3N 1995

desigoed juckel, The Nrsl clement 15 a preampli
iying device for BOG or EMG signals, which
includes one or iwo accelerometer chuannels,
acpording to the needs of the swdics. All re-
corded signals may thus be coreclated with the
accelerations actually sustained by the pilol
."l.i".'.."l‘..'l'..lltl'..'{i.']:\ Wee now !._’_['.HL'FH_“I:'I[] L‘I,.'l[“l]l]“:“l_
Accelerometer and  preamplifior perdornmances
Twve been messared and are reported. The e
corder performance has been tested on o cenlr-
luye under hipgh acceleration. The results slow
that up o +10 G no trequeney shill and na
change i the harmonic distorion belwesn e
celeration wud resting stapes have been meas
ured. An cxample of surface EMG recording on
two neck muscles during head movements under
lugh-G louding in flight 15 given

Diabetes mellitus in aircrew - Type 1
diabetes in a pilol, Gray GW, Dupre J.
Aviat Space Environ Med 1995;66:449-
52.

[raberes mellitus has traditionally been conxid-
ered disqualifving for [wing dulics, TInereas-
bingly, our understunding of hoth Type 1 and
Type 1L dizshetés permiis identification of sub

groups  of  disbaties  with  an acceptable
scromedical risk. A case is presented of a Ca-
nacdizn Farces pilor with Type 1 diabetes who
continuas on restricted Hying duties. The patho-
physiology of Tyvpe | and Type II diabetes is
discussed, as well as aeroinedica] considerations
fur returning a dighetic 1o Mying status, Within an
envelope of defined geopraphic and operational
flving limitations, diabatc airerew may be safely
and usefully returnad o restricted flying duties,

Explanatory factors for the geographic
distribution of US civil aviation mortal-
ity, Ungs T]J. Aviat Space Environ Med
1995:66:522-7.

Purpose: The purpose of this study. was to as-
certain important explanatory factors that ac-
count for the geographical distribution ol mo-
rality.




Methods: National Center for Health Statistics
spurces were used 10 calculate state-specific,
age-adjustied mortality rates. Fawlities studied
wers those ottributed o seleel civil aviation-
related cowses (ICD-9 E-codes 340,76, 8422
G} thot ocewrred from 1979-89 Stme-speci fic
mlonmalion an a vanety of selected variables
wis obtained form census, commerce, aml Feil-
eral Aviation Adnunistration (FAA) sources
Multiple linear regression lechnigques were used
to nssess the relutionship heiween selected vari
altles wid state-speci e mortality rates

Results: There were 13,048 deaths for a 1S 1)
year mean mortality rate of 49 deaths!
LOBO,000  gencral  population,  Mountanous
stute of the western US had the highest 11 year
mean  mortalily  rates  (range Y6 79,0/
LOOGLO00Y . Miud-Atantie states had the lowest
ratcs {range | 6-2.49 deaths/],000,000). Regres-
sion analysisdentified pilot density (number of
pilots per 1,000,000 general population), op
elevation (highest point of land within state
boundariesy, and flight intensiy  (number  of
general avialion flight hours flown per pilot) as
impaortant faciors in explaining 92% of state
martality differences.

Conclusion: Highest aviation-related morality
rales are found in states with expanses of
mouniainous terrain. and relatively high pilot
densities and flight activity levels,

Relatinnship of diet to airsickness. Lind-
seth G, Lindseth PD. Aviat Space Envi-
ron Med 1995:66:537-41.

The descriptive, commelaiional study examined
medl frequencies and dieiary intakes as they
related 1o airsickness in @ population of novice
civilian pilots. Food and nutrition intakes and
dietary patterns of pilots prior w0 flight were
measured for asspcialion with airsickness A 74
I dictary tecall was wsed in recording dictary
inlake and meal frequencies during a wypical
Might day. Correlation analysis was used (o de-
lermine relationships between dietary intake snd
awsickness. ©F the female piluts, 75% cxperi-

44

enced airsickness, and 24 95 of the male pilons
expericnved il Fomale pilofs” mean 24 h dietaey
intakes of vitaming A, C, and iron were low,
The findings indicate eating high sodium foods
ir=0 33, p = 002} such as preserved meats, cory
chips and potato ¢hips, amd cating Fowds high in
thaamin {r = .35, p = A0} like poirk, heel,
cpps e fish correlated significantly with in
creased arrstckness, Consumption of foods high
in protein such as milk products, cheeses and
preserved meat by the males correlalid signifi-
cantly (r=0.24, p = 0.05) with tncrcased airsick-
ness, The frequency ol meals caten durng the
day also correlated with increased arsickness.
Of the airsack plots, 75% consumed three or
miare meals an the previous 24 h, as compared
41% of the non-airsick pilows: Higher density
toods (more Kilocalories) ualse increwsed the
arsickness ovcwrrences ol bath the male and
female pilois:

Characteristics of the venous hemody-
namics of the leg under simulated
weightlessness : Effects of physical ex-
ercise as  countermeasure, Louisy F,
Berry P, Marini JF, Guell A, Guezennee
CY. Awviat Space Enviren Med
1995:66:542-9

In order o 1est the hypothesis that incréase in
calf venous distensibiliey in microgravily e
partly due to the changes affecting the surround-
ings skeletal muscles (muscular atrophy), 12
healthy voluntecrs were cxposed for 28 o mi-
crogravily simulaied by -6 head-down bed rest.
Half these subjects weré exposed to counter
measuras during bed rest: {a} repeated LENP
{Lower Body Negative Pressure] sequences
starting on the 13th d with one 13 min seguence
at -35mb, every other day [rom the [5th unhl
the 215l d, and then every day until the end of
bed rest; b) physical training including isotonic
iype exgrcise and isometric or isokinetic work
oy all muscle mass of upper and lower limbs
i(from the &th until the 28tl o). The wiher s
subjects forming the control group were not
subjected to any countermeasure. Calf venous
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hemodynamics were delermined by mercury
strain gauge plethysmography with venous ou-
clugion, Distensibility { V' max) and venous
empiving (veoous inlflow ar the 6th s of emply-
ing, VO2, hail-cempiying time: T 142, maximum
venous outlTow (MVO) could also be measored
MNuclewr magnetic resonance (NMR) was used 1o

stely changes in volume of calfl muscles.
Plethysmographic measurements made for cach
subject prior to, during (onee a week), and after
bed rest show a parallel increase in call venous
distensibility in hoth groups of subjecis until the
20th < of hed rest. Filling and emptying tmes
then lended to stabilize in the group treated with
counlermeasures {group CM) whergas high ve
nous distensibility was ohserved unul the end of
hed rest and 5 d thercalier in the control group
(group C). A signilicant correlation was shown
1o exist between the increased venous disien-
sibility anel the decrease in calf musele mass for
both groups. This observation tends 1w contirm
the role of the skeletal striutcd muscle in the
control of distensibility of calf capacitance ves-
sele and confirms the involvement of skeletal
museles in the inerease of venous distensibility
under comdilions of prolonged exposure (o
simulated microgravity,

Spatial disorientation-implicated acci-
dents in Canadian TForces, 1982-92. Che-
ung B, Money K, Wright H. Bateman W,
Aviat Space Environ Med 1995:66:579-
85,

In a recent suivey vl CFI1 8 aircrew human fac-
tors, 44% of pilots reported experience with
spatial disuricntation (5D), of whom 0% had
expetivnced more than 3 episodes. In order 1o
investigale further, we have completed s retrn-
spective study of $D-implicated eategory A
accidents (where an aircrall is destroyed. de-
clared missing, or damaped bevond economic
repair) i the Canadian Forees (CF) durning
198202, An overview of all 5D sccurrcnces
fincluding sceidents and incidents) across arr-
crafl types is also presented. Informanon was
pathered concerning the penesis and severity of

fned, J. Aervogace Mo 3902 1005

disonentanon so that research effort and pilos
trmming could be appropriately implemented
Mishap investigation summaries involving cate-
pory A accidents where S was implicated wore
obtamned from the CF Directorate of Flight
satety and reviewed. We also cxumimed in de
tail the Board of Inguiry Reports of these acci
dents: The role of disoricnbition in these acei-
dents wag assessed. There were 62 category A
accidents between 1982-92 and. in 14, SD ha
been assigned us u possible cause factor in the
accidents records. When divided inw the cate-
gories of Recognised SD (RSD), Unrccagnised
SD (USD), and Incapacitating S0 (1503, all hu
two Fell into the category of UST (the pilots
were unawiare of the disonentution), OF the 5D
secidents, 11 involved a total loss of 24 lives,
The majority of the wecidents happened during
the day. and piluls’ cumulative flying experi-
ence did nul appear 0 be a significant (aclor.
Aceording to our assessment, there were Lwa
episodes ol vestibular angin, involving the so-
matogravic illuston. Three episodes of disorien-
tatieon oecurred over frozen lakes, one over
glassy water, and one owver ocean. Two acel
dents occurred during tactical training involving
more than oune aireraflt. The causes of two acci-
dents remain ondetermined, with S listed
along with other possible causal factors. The
suggestion follows that more research efforl und
pilot education and rraining should be placed on
sumalogravie fllusion and wvisual limitations
under adverse flying conditions, and pilors
should be made more aware of these 14 acel
dents scenario.

The effect of varying time at -Gz on sub-
sequent +Gz  physielogical tolerance
{push-pull effect). Banks RD, Grisset JI),
Saunders PL. Mateceun AJ. Aviat Space
Environ Med 1995;66:723-7.

Previous studies have demonstrated decreased
+0z tolerance when preceded by +0 Gz or -Ge,
referred a3 the ‘push-pull effect,” The pur-
pose of thix experiment was to observe the ef-
fect of varying time duration al -Cz on the push-
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pull effect, During _l.'|:1;|__=_|r sossins, s1% suhjects
{three men, thice women) were subjecied 1o five
relosed exposures (o +2.25 Geoon the NAMRI
Coriohis Acceleration Plattorm (CAP), The first
antd last exposures were control runs that were
preceded by +1 Ciz. Bach experimental ran was
preceded by -2 Gz tor 2.5; or 15 5. Blood pres-
sure (BP) was monitored asing the Finapres
the level of the cluvicle: Visual hight loss was
usaessed ul +2.25 Go exposures were preceded
by =2 G, Followang 15 & of -2 Uz, mean BP
decressed more and was slower to récover than
lor Zoand 54 of 2 Gz, Reported incidents of
visual ght loss were: 1 following 2 <, 2 Tollow-
ing 55 nnd 4 following 15 s al -2 Gz, There
were no reports ol visuul light loss during con-
ol runs. During relaxed conditions, the push
pull elTeet is sugmenied by increasing duration
uf the preceding -Gz

Factors affecting differences in supine,
sitting, and standing heart rate : The Is-
raeli CORDIS Study. Kristal-Boneh E,
Iarari G, Weinstein Y, Green MK, Avial
Space Environ Med 19Y5:066:773-5,

Measurmg postural changes is wmong the sim-
plest methods to elicit basic cardiovasculsr ro-
sponses from paticals who should not he <ub-
jeeted 1 treadmill siress testing, We attempted
s clarily the individoal faciors that may atfect
these changes in resting heart rate (HR)L In 2
cross-sectional stdy, dU16 emplayees in Israel
industries were screened during 1985-87 fur
cardiovascular  disease sk faclors  (The
CORDIS study), Measures of resting HE
{suping, silling, and standing) were obiained
from 5428 suhjects. The associanon between
the HR differences for differemt postures and
age, sex, height, body mass index. blood pres-
sure level, health related habits. environmental
temperature, and (ime of the day was analyzed.

The difference ameng women than men (12.7
v, 11.6%, p=0.03}, It was independently posi-
tively associated with height (p < 0.0001)1. ciga
relle smwking (p-< 00001, and cottee drinking

A6

(p < UGUUEL), and inversely associated with ape
(p < 00002}, blood pressure level (p < 0L003),
and physical activity atwark (p < (.0001 3,

he wmierandividual varability in HE response
to different postures iz partially exploined by
mdividual variables such as age, sex, height,
blood pressure level, and health related habics

Comparison of airline passenpger oxyvpen
system. Byrue NJ). Avial Space Environ
Med 1995:66:780-3.

Fhe principal sources ol oxvgen for inflight
passenger use, scheduled and unacheduled. are
examined. Present proctices ol assessuent of
the passenger’'s “fitness to (1" are deseribed
Theee partoer airlines, British Adrways, TS Air,
and Clantas, catering lor more than SO00 pxypeen
requests annually, are compared. Analysis ol
customer use suggests that medical oxygen re
quests are frequently not clinically  justified.
The growth 1n demand, for both scheduled and
unscheduled use of an expensive resouree. sup-
ports the necd for o “recommended hest practice”
wrmong carriers. Passengers with respivatary dis-
orders who will most henafit fram infhight oxy-
gan are vulnerable erther ra hypoxia or asthma.

Inadequacy of visual alarms in helicop-
ter air medical transport. Fromm RI Jr,
Campbell E, Schlieter P. Avialt Space
Environ Med 1995:66:784-6.

Adr meedical programs use medical equipiment
primarily designed for hospital andfor ground
transport scitings. Many of these medical de-
vices are equipped with aodirary alarms of mal-
funciion ar deteriorating clinical swatus. The
high ambient notse reguires visual scanning of
medical devices to detect alarm conditions in
the helicopter cabin,

FPurpose : To evaluate the adequacy of visual
scanning for alarm conditions in the helicopler
wir medical environment

Methods The helicopter transporl progcan
used in this study is staffed with two medical

Tl £ Avrospace Med, 3920 19495
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crew members. hight nurse response time (RT)
to a visual aloom was sssessed during 25 e
medical putient Mights, RT was measore duning
u hattery powered dual hmer device with a red
LED wisual alarm placed in a fixed position
wineng the medieal imstrumens. The devise was
achivaied ata random tme point unknown 10 the
medical crew dunng each patient flight, BT was
defined as the elapsed thme from setivalion of
the alarm until it was pliysically switched off by
the Tight wurse,

Results @ KT was surprisingly lengthy popula-
tion with a mean RT of §1.2 « 784 o (95% ]
48, 8-113.5 x}. The variabibiy of BT was also
swiprising ranging fram 3 s to 5 mun

Conclusion . RT 1o visusl alarms i the wr
medical enviromment is lengthy amd quite var-
able. Revognition of malluncnon of medical
equipanent e carly signs of elincal instabality
prive o elinieal deterioration cannot be assured
by visual scanning for aloym conditions. Alter-
native alarming systems should be comsidercd
and investigated {or uir medical transport

Ultrashort microwave signals : A didae-
tic discussion. Adsir RK. Aviat Space
Environ Med 1995:66:792-4.

As a econsequence of e variution with fre-
quenay of the attenuation und phuse veloeity of
electromagnetic waves in lissue, the shape
ivartation of Lhe eleviric feld with rime) of
shurtl electromagnetic pulses incident on ussue
changes with depth of penetration. We show
that & conjecture that such well-known amd Jong
understood changes in pulse shape may generile
harmful biological effects is nov credible. We
alse vunsider the suggestion thar such pulses
may be useful in medical imaging and the map-
ping ol the cleetrical propermes of complex tis
sucs und show thar such use s impracticably
difficult for fundamental reasons

Cardiovascular effects of varying G-suit

pressure and coverage during +1 Gz
positive pressure breathing. Goodman

Ind. . Aervspace Med. 39025 1995

L5, De Yang, Kelso B, Liu P Avial
Space FKnviron Med 1995;66:829-36,

With the contnued evolution of anti-G suils,
wsed o counter the cardiovascular dysfunelion
anising Frome 11 Ge hyposio proteetion posilive
pressure breathing (PPB), i1 was hypathasised
that  Tull-coverape anib-G0 suils would aller
cipual proweetion while using Tower nflanon
pressures than the radittonal 401 eatio, Nine
experienced subjects were exposed o 2 min of
Homm Hg PPB while wealing  cither the
COMBAT EDGE (CE) und Tactical Life Sup-
port System (TLESY purments with the G-suit
inflated 1o 4 % breathing pressurs, and the Ad
vieneed Toeneal Ann-G Sull (A TAGS) ac 4, 3, 2
amd 1 % the breathing pressure, All subjects
were measured with impedance cardiography
(10}, and sid were measured simualtancously
with. bath 1C and the Cardioscint™" nuclew
probe. [C-estimated stroke vulome, relative 1eh
venlticular (LYY end-diastohe  voluome, LW
epection fraction, and peak Alling rate ware de
pressed mostin the CL and ATAGS] conditions
(peafh 00y, Heart rate and mean arterial blood
pressure changes were highest and lowest, re-
spectively, using the CE and ATAGS | gar-
ments (p <0.0001 ), There were ne dilTerencey in
these variables belween the TLES and ATAGS
2-4 conditions. Thus, proteclion against the
PPE-induced fall in LY preload and eardiovas-
calar lunetion may still be adequacely afforded
by lower Gesurr anflanon when usmg  full-
coverage ant-G suits durtng PPB intended for
high altitude-protection.

Cockpit-cabin crew interaction : Satis-
[action with communication and Infor-
mation exchange. Skogstad A, Dyregrov
A, Hellesoy OH. Aviat Space Environ
Med 1995;66:841-8,

There were 1240 members of Mlight deck crews
(F/Dy und cahing crews (OfC) in SAS Nar
wity who responded W0 a guestionniire  Lhat
meluded  issues related o commumicalion he-
tween crews. The resporse rale was 8459, Mossi-
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ble differences between YD) and male female
CAC concerning evaluations of information ex
chunge and communmication between crows were
exmmined. A multifoceted guestionnaire con-
taining 250 guestions concerning organizational
andd paychological dssues, salely guestions, and
subjective health was employed, Regression
analysis were applied 0 examine predictors of
satstaenon with informaton and commumication
One hall of aircrew members were dissatistied
with oformotion  exchange and cooperatios
between the cockpdl und the cabin in geners)
Aboul FO0% were dhissatisfed with inleraction
related 1o dehriefing and stop. [ifferences be-
tween I and O/ were significant cancerning
debriefing. Cabin crews, and especially females
reported  being inadequately informed about
specilic operational procedures and technical
matters, Ning of ten femuole C/C wanted better
information ahoutl technical aspects of the air-
plane or Oying Pilols reported insdequate in-
formanon  abowl how cmerpency  procedures
influence C/AC and passengers. Hetween 729
and Q4% were sanshied with interpersonal rela-
tionships, while 53% expressed satnsfaction
with supervision and social support. A majority
{B0%) coulirmed that frequent changes between
crews owere  stresslul.  Begressional  apnalvses
vielded significant relationships between fre-
quencies of mectngs, supcrvision and sapporl
izsuas, and scheduling schemes and satisfaction
with information exchange and cooperation. Re-
sults suggest a strong need 1o provide more open.
coptinuous and effective communication between
the cockpit-and the cabin, Several practical sug
pestions [or improvements are discussed,

Comparison of hearl rate and arterial
pressure spectra doring head up tilt
and a matched level of LBNP. Patward-
han AR, Evans JM. Berk M. Knapp
CF. Aviat Space Environ Med 1Y95;
OO H41-H.

Lower Body Negative Pressure (LBNP) can be
used to stimulate cardiovascular regulation by
including blood shifts similar o those produced

]

durtng head up ule (WL It 15 unclear, how
ever, whether simitar blood shifts produced by
these two stresses evoke similar cardiovasculo
regulatory résponsces. Hence, we comparcd the
autonomic componenls ol cardiovascular  re-
sponses W 500 HUT and o matched level of
LBNP. A level of LENP that produced chanpes
in calf circumference similar to those produced
dunng the first 3 mun of 50° LD was consid
ered to be a matched level, Autonomic compo
pents of cardiovasculor reésponses were dete
mined by spectrul anblysis of hewt vate and
blood  pressure. Results fronn nine subjects
showed that in terms of changes in calfl circum-
ference af the end of 3 min, S0 FILET angd 48
mm g LEBNP were similar (20 13% and 1945}
During 20-min exposures to HUT and LBNP,
while blood pressurs increases were simular, Por
lieart rate and blood pressure spectra, power in
the respiratory frequency reglon (0.25 He) in-
creased and a matched level of LENP evoked
similar agtonomic respunses inocardiovascdlar
regulation, with the aulonomic halante shifted
rowards increased sympathetic and decreased
parasympathatic influence

Critical incident stress intervention fol-
lowing fatal aireraft mishaps. Cigrang
JA. Pace JV. Yasuhara T1. Aviat Space
Environ Med 1995:66:880-2,

Thiz arucle offers puidelines of conducting pre
vermtive mental health  mmterventions using a
Critical  Tneident Stress  Debricling, (CISD)
modal with Air Force and other avislion com-
munities that have experienced a fatal arcrafl
mishap. The guidelines are based on the
authors” eaperiences in providing assistance to
several hundred active duly military péisonal
#nd their lamibics (ollowing Dwo scparale mis-
hap=. The article oullines the hasics of the CIST}
model, briefly describes the two mishaps. and
then discusses the lessons learned,

The feasibility of collecting in-flight
EEG data [rom helicopter pilots, Cald-

Tad. I Aeraspace Med, J(2) 19958
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well JA Jr. Lewis JA. Aviat Space Envi-
ron Med 1995:606:8583-9,

An gisessment of whether vahid EEG data could
be collected on helicopter priots in Night was
conducted. cach subject provided eyes-enfeves-
closed LLEG i the laboratory and in a helicop-
ter. During flights, EEGs were monitored on the
grownd moreal-time vin radio telemetry. Analy
ses owery condueteld on the data recorded from
Fe, Co. Pe, A, P4, 01, and D2 from eight sub
jects, Dhela scivity at one recording site (Fz)
wias higher in the nircraft than in the laboratory
probably because of incrensed cyve movements
Both theta and alphn activity el several sites
also were increased in the aircraft, and alpha
aetivity 0l severnl sites showed (he cxpected
puginentution  [rom eves-open 1o eyves-closed:
huowever, there were ne interactions mdicative
ol prablems detecting normal alpha changes due
tooeye closure in the arcraft, Beta activity re-
corded from Cz and O1 was elevated during
flight testing, but it was concluded that ©1 was
elevated during (light testing, but il was more
aclive enviromment, While there were more te-
cording arlifscts in Lthe helicopter than in the
lahoratory, the vverall resulis cshow 11 15 possi-
ble 1o telemerer LG from helicopter pilots in
Hight. lrollow-on studics are needed 1o assess
whether recording can be obiained while pilots
are performing flight-related tasks.

feed. 1 Avvoxpace Med 3907 1995

The respiratory system in a cold envi-
ronment. Giesbrecht GG, Aviat Space
Environ Med 1995:66:5890-9402.

Acute o chronie cold caposure eligils sev-
eral effects on the respicatory syslem, Poalmo
mary mechunics are compromised by bron
choconsirichion,  alrway congesiion, sedretion
and  decreased  mucociliary clearance. These
responses  are active in cold- or  eacrclse-
induced asthma, and are possibly cosponsible
tor decreased lmmune function aod prodection
against aichornse pollutants. The primary venlila-
tory effcet ol cold alr 15 1o decrease baseline
venlilation amd  reaprratory chemosensif vy
Although these responses provide significant
priviection against heat |ass in many animals,
the effect in humans 15 mummal Clold exposure
algo elicits an nerease n pulmonary vascolar
resistance. "This stimulus s synergisuc with hiy
poxia and may mediate pulmonary hypertension
and edema ar altitude. Chrome exposure o cold
environments result in morphological changes
such as increased numbers of gobler cells and
mucous glagds, hyperophy of aivway muscular
fuscicles and ineressed nmscle layvers ol wend-
nal arteries and artericles. These latter bwo laes
rars may play a rola in tha symptoms of chrome
obstructive pulmonary disease and bronchins,
high alumde pulmonary  hypertension  and
edema, and right heart hypetirophy
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