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FOREWORD

Documents published at the Naval Aerospace Medical Research Laboratory
(NAMRL), Naval Aerospace Medical Institute (NAMI), since 1 July 1971 are included
in this fourth annual supplement to the annotated bibliography of reports dated 30 June
1968, That bibliography is DDC accession number AD 674 914; the first supplement is
AD 691 415, the second supplement is AD 710 764, and the third supplement 1s AD 731
993,

All numbered reports have been approved for public release; distribution Is un~
Iimited. Requests for coples should be directed to the National Information Service
(NT18), Springtield, Virginla 22151, Requests for veprints of open literature documents
should be addressed to the author,

Cetherine F, Kasparek
Christine E. Turner
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Footnctes:

* Denotes those studies supported by the National Aeronautics and Space Administra-
tion.

* Denotes studies performed jointly with and supported by the United States Army Aero-
medical Research Laboratory, Fort Rucker, Alabama.
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MR0O11.01,01.9 The Relationship Between Past
NAMRL=-1135 Background and Drug Use. 6,'28/7
(AD 735 102)

S. F. Bucky

T T B e I T et
Loy

Abstract: The purpose of the present study was to determine
whether soclal<history variables discriminate among
no~drug, marijuana, amph.etamine, LSD, and heroin !
users, A questionnaire witn items on specific drug use,
family background, school and m!iitary history was
anonymously administered to 1508 Navy enlisted men,
Approximately 13,6 par cent refused to fill out the form.
There were significant differences among the groups.
Although little difference between the no~drug and
marijuana groups was observed, in general there was
a progression from the no~drug to the marijuana, am- "
phutamine, LSD, and heroln groups fn terms of family
difficulties, trouble in school, and disciplinary action
in the Navy. The vast majority of the marijuana group
had not taken other drugs, whereas the majority of the
other drug groups had taken marijuana. Multiple cor- ,
relations of .47 and .68 using no drug and heroin use 3
as the criterla suggest that prediction for these groups i
is pussible, Multiple correlations ranging from .23 to ";
.29 for the marijuana, amphetamine, and LSD groups !
make prediction of such drug use virtually impossible.
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Work Unit

MR041.01.01-0120B8FG .6
NAMRL-1142
(AD 731 995)

Abstract:

MR041.,01.0%-0120B8FG .7
NAMRL-1144
(AD 735 455)

Abstract:

Response From Arousal and Therma! Sweat
Areas During Motion Sickness. 8/26/71

J. A, McClure, A.R. Fregly, E. Molina,
and A. Graybiel

Also published in Aerospace Med., 43:176-179, 1972

The sweat response from the paim {un arousal sweat
area) is compared with that from the dorsal hand and
arm {a thermal swoat area) during the elicitation of
motion sickness by vestibular stimulation. Both pal=~
mar and dorsal sweating were detected by using gal-
vanie skin response techniques. In addition, the
dorsal sweat response was monifored by an electro-
chemical sweat sensor.,

The palmar sweat response is maximal during the first
few head movements while a subject is rotating at con-

. stant velocity and quickly declines with continuation

of the stimulus. This Is typical of the arousal sweat
response seen on the palm of the hand in response to
any unusual sensory input. On rhe other hand, dorsal
sweating has a definite latency, followed by a gradual
increase in magnitude of the response. This is charac~
teristic of most motion sickness symptomatology.

With two of the eight subjects an increase in environ~-
mental temperature was required to obtain a dorral
sweat response. This suggests that the neural activity
evoked by vestibular stimulation is superimposed on
that uiready existing as a result of the thermal state.

Walk on Floor Eyes Closed (WOFEC): A New
Addition to an Ataxia Test Battery. 10/1/71

A. R. Freygly, A. Graybiel, and M. J. Smith
Also published in Aerospace Med., 43:395-399, 1972

The problem of quantifying a simple, often-used
clinical ataxia test (ftandem walking) for inclusion in
an afaxia test battery was overcome by adopting the
method of counting the number of heel-to-toe steps

(1 tc 10) a person can take without sidestepping with
eyes closed and arms folded against chest. Standardi-
zation under these rigid conditions was based on
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{ ) testing 287 normal men and 100 normal women. Vali-
dotior was based on testing 22 individuals having

labyrinthine defects of varying sever'ty and origin.,
This newly quantified test was found to be as valid an
indicator of vestibular ataxia as other subtests of a
multidimensional quantitative ataxia test battery with
which it was compared. |t has the advantuges, how~
ever, because of Its simplicily, that unlike all other
items of the battery, 1) it appears to be free of age
influences, at least within the age range of 17 to 65
yedrs sampled; and 2) nearly all of the normal and
none of the abnormal individuals obtained a perfect
score. lts use in combination with a related subtest of
thebattery (Sharpened Romberg) having equally high
valldity (r pt. bis = .837) is recommended {or rapid,
economical screening purposes, Data analysis per-
mitted an innovative definition of ataxia In terms of a
5th percentile cut-off criterion (4th percentile for
WOFEC) relative to normative distributions of scores
on all (five) ataxia battery subtests perfeymed with eyes
closed. A unique finding of speclal interest and hav~ |
ing both practical and theoreiical implications sug-
gested that abnormal function of the semicircular canais
alone or of the otolith orgars alone may be sufficient
to demonstrate vestibular ataxiu with this test batter:.
An ataxia test battery that {ncludes WOFEC has appli-
catfons in general medical, aerospace medical, audio-
logical, pharnacological, and psychological, otologi-
cal, and neurological clinics and research laboratories.

MR041.01.01-0120B8FG .8 A Sweat Sensor for Qualitative

! NAMRL-1148 Measurements. 11/15/71 i
‘ (AD 736 922) |
J. A. McClure, E. A. Moling,and !

A. R. Fregly |

|

Abstract: To study objectively the sweat response during motion i

sickness, a need existed for a small sweat-sensing de-
vice with a short latency of response, a fast responss
time, and the ability to follow the time couise of the
sweat response. The design and function of o sweat-
sensing device for continuous monitoring of the sweat
response are described. A lithium chloride-aluminum

o rea

T O et

Y. y chloride sensing siement, which changes resistance

S depending on the uptake or releasa of moisture, is used :
. b in this sensor, The sensing element is enciosed in a 1
. ;
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MR041.01.01-012088FG .9
NAMRL~1153
(AD 740 801)

Abstract:

housing that is designed to circulate air from the skin
surface to the sensing element. Air is supplied from a
compressed~air cylinder and is conirolled with a needle
valve flowmeter assembly. With an air-flow rate of
15 cc/min and in response to a step change in moisture
content on the skin surface, the sensor has a latency
of 1.5 seconds and a rise time to reach 90 percent of
the saturation level of about 28 seconds. A major dis-
advantage of the sensor is that with heavy sweat rates,
the sensing element saturates, resulting in relatively
long "drying out" times. This can be partially offset
by using higher airflow rates, but at the expense of
reduced sensitivity. The application of this sensor has
shown that it is capable of responding to the cyclic
sweat activity commonly seert when skin~resistance
measurement techniques are used to monitor the sweat
response.

Effect of Environmental Temperature on
Sweat Onset During Motion Sickness. 12/6/71

1. Ao McClure and A, R. Fragly

Since the sweat response is observed as part of some
motion=sickness~rating procedures, it Is useful to know
If other variables suct as environmental temperature
can affect the response during vestibular stimulation.
Eight young men were each exposed to the same ves-
tibular stimulation on several occasions. On each
occasion the run was carried out with a different en-
vironmental temperature. At a relatively high tem-
perature the thermal stress caused a sweat response,
and no vestibulur stimulation was required. With lower
environmental temperatures, a longer period of ves~
tibular stimulation was required to evoke the sweat
response. At a relatively low temperature no sweating
was observed despite continuous vestibular stimulation
and the development of severe nausea. The results in-
dicate that environmental temperature can affect the
sweat response during motion sickness and suggest the
possible hazard of excessive fluid and electrolyte loss
when bath vestibu'ar and thermal stress are present.

By proper selnction of environmental temperature,
sweating can be induced before the onset of nausea.
In this situation the sweat response could serve as a
useful predictor of motion-sickness onset in the

4
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MRO41,01,0i-012088FG .10

NAMRL-1157
(AD 743 075)

Abhstract:

MRO41.01.01-012088FG . 11
NAMRL-1160
(AD 743 074)

Abstract:

administration of aduptation schedules and in monisor-
ing persons in the space~flight environment.

Forehedd Sweating During ‘Votion Sickness. 2/7/72
J. A. McClure and A, R, Fregly

Forehead sweating was monitored on fifteen subjects
during the elicitation of motion sicknass by vestibular
stimulation. An electrochemical sweat sensor and a
skin-resistance technique were used simultaneously to
datect the sweat responses. None of the subjects
showed any arousal type sweat responses ut the time of
onset of the vestibular stimulation. Two of the subjects
showed no evidence of any forehead sweating despite
an advanced degree of nausea. For the remaining
thirteen sublects, a foreheud sweat response was ob-
tained after a latent period that ranged anywhere from
5 seccuds to 4 minutes, Once Initlated, the response
tended to increase in magnitude as long as the stimulus
was continued. This pattern of response Is character~
istic of most motion sickness symptomatology. For cer=~
tain subjects the forehead sweat response was compared
with their dorsal=hand response obtained from a previous
run carried out under the sume standard conditions.
These comparisons suggest that the forehead is a less
active sweat area than the dorsal hand during motion
sickness.

Rvised Normative Standards of Performance
of Men on a Quantitative Ataxia Test Battery. 3/15/72

A. R. Fregly, M. J. Smith, and A. Graybiel

Revised normative standards of performance of men,
ages 16-60 years, on a quantitative ataxia tast battery
in terms of new chronoiogical age groupings based on
a sample of 1055 normal men are presented. Five age
groups--16-30, 31-40, 41-45, 46-50, and 51-60
years--were found to be required to reduce the core-
lation with age to a nonsignificant level. All subrests
of the battery, except Walk On Floor Eyes Closed
(WOFEC), were very nearl/ cimilar in sensitivity to
aging influences, implying a reliably unitary sensitivity
of the battery to aging inflences on the complex pcs-
tural equilibrium function, sampled by it. Present
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findings tentarively suggest that the negative aging
Influences becomn apparent several years eurlier than
reported p.eviously (within the age range of 31-40
years rather than 43~50 vears), The progressive nature
of this aging influence alon;) the life span sampled Is
similar to that previously rsported on women. The new
normative standards should allow more precise labora=~
tory and clinical applications of the test battery which
has proved to be useful particularly in the vestibular
physlological and neuro-otological assessment of pos-
tural equilibrium=disequilibrium, including spontaneous
and Induced vestibular ataxia. The test battery has
other clinical and/or research applications.
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MF12.524.002-5012DX5X.3
NAMRL=1141
(AD 735 101)

AT TR AT TR

Selected Anthropomeiric Dimensions
of Naval Aviation Personnel . 8/10/71

W. F. Moroney, R. 5. Kennedy,
E. C. Gifford, and J. R, Provost

Since the previous study of the anthropumetric features
of naval aircrewmen, the physical and academic re-
quiremeants for entrance into the flight program have
been changed. The present study was undertaken to
determine whether these changes combine with changes
in the unthropometric featuras of the population in
general to Influence certain anthropometric dimensions.
Selected anthropometric features of 6534 aviation
training candidates were examined. These measures
Included: welight, stature, sitting height, shoulder
width, buttock-knee length, buttock-heel length, per
cent of hody fat, and lean body weight. Measures of
central tendency and dispersion were calculated for
each variable, and correlations between varlables were
obtained. In addition, t tests were used to determine
the significance of the differences between mean values
obtained by the avlation training ¢ indidates and the
mean values reported by the Naval Air Development
Center and the USAF Aeromedical Laboratory for other
populations.,

The dimensions of the aviation training candidates in
this study differed significantly from those reported in
the other samples. Possible reasons for these differ-
ences include: growth of the population in yeneral,
characteristics of the samples involved, and different
anthropometric and academic requirements for accept-
ance into the aviation training program.
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MF12.524,002-5013DX5X.3
NAMRL=-1139

(AD 743 928)

Abstract:

Comparative Motion Sickness Sympt matology

and Performance Dacrements Occasioned by

Hurricane Penetrations in C=121, C-130, a.. .

P-3 Navy Aircreft, 7/22/71

R. S. Kennedy, W. F. Moroney, R. M, Bale,
H. G. Gregoire, and D. G. Smith

The purpose of this research was to compare complex
monitoring performarice and motion sickness symptoma~
tology during hurticane penetration in three types of
alrcraft . -

Three different Navy alrcraft made six flights, each
flight penet.ating hurricane Inga several times. The
controlling aircraft (@ C=121) is routinely employed
by the Navy for hurricane penetrations. The other two
alrcraft (C=130 and P-3) followed the C=121 into the
storm at short Intervals and penetrated the storm at the
same altitude, heading, airspeed, etc.

Most subjects experienced slight to moderate malaise
during the flights, with generally higher sickness rates
occurring during the more turbulent flights. The sub-
jects' overall flying experience afforded some protec~
tion. Alrsickness rates in the C-121 were greater than
those in the C~130 and P-3. The results on a complex
counting task showed that performance decreased as o
function of Increased turbulence.

In-flight recordings of linear and angular accelerations
were related to sickness rates, and it is suggested that
the frequency of the linear oscillations may be a more
important variable for producing motion sickness than
the magnitude of the acceleration per se. Further, be-
cause the relationship between motion sickness and
linear accelerations does not appear to be linear, this
finding could have important implications for the de-
sign of vehicles to be used in similar force environ-
ments. These implications are discussed.
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MF12.524,004-5G01BX5G .14  Nystagmus Responses'DurIng Triangular
NAMRI.-1138 Waveforms of Angular Velocity About
(AD 731 380) the Y- and Z-Axes. 7/22/71

EIAR
B I R I

R. D. Gilson, C. W. Stockwell, and
F. E. Guedry, Jr.

Abstract: Nystagmus response parameters were estimated by a
test procedure using short triangular waveforins of
angular velocity . Mean estimates were de‘ermined as
follows: TI/A= 15.5 seconds and K_(g/&} = 8.0
saconds for the hortzontal semicircurar canals, and
/A= 6.8 seconds and K.(6/A) = 5.4 seconds for the
vertical semicircular canals. The TI/A values are con-
sistent with results obtained by other methods. Values ;
of Kn(A/A) have not been heretofore assessed. Deter=
mination of the effects of stimulus distortion on the
values of the response parameters and estimates of inter~
subject and Intrasubject variability are included. Also
included are nomograms that permit a simple and accu-
rate method for calculating I1/A and K,(6/4).

R

MF12.524.,004-5001BX5G.15 Effects of Different Alcohol Dosages and

NAMRL=-1140 Display Illumination on Tracking Per-
g (AD 732 444) formance During Vestibular Stimulation.  7/26/71 E
, R. D. Gilson, D. J. Schroeder, : ,?
W. E. Collins, and F. E. Guedry, Jr. 3
it

Also published in Aerospace Med., 43:656-660, 1972

L
i g
‘; Abstract: A previous investigation showed that alcohol impairs
AR the ability to suppress vestibular nystagnius, thus de- ;5
i grading visual compensatory tracking performance dur- i
' ing angular acceleration. Reduced display illumination, ,j
i independently, has also been shown to degrade tracking ! g

J performance during vestibular stimulatior. The present 34 :
R study investigated the way in which lew and moderate g ;
dosuges of alcohol and two levels of instrument-display i 3
4 : i'lumination combined to affect tracking performance iz ;
; ; a) in a static (no motion) environment, and b) in a j} x;
3 g dynamic (whole-body motion) environment. Mean blood- k] :
E ?’ P alcohol levels as low as 0.027 per cent significantly i 3
S \,3 i
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(p < .05) decreased tracking performance during whole~
body motion, yet caused little change in peifarmance in
a stationary environment. [mpalrment was much more
pronounced with dim display lighting (0.1 ft<L) than
with bright lighting (1.0 ft«L). These results suggest
that sericus problems may aven be encounrered by the
pllot who drinks lightly and who considers flying, es-
pecially at night,

10

e e e e e e e e -




{2 AT e IO

Work Unit

MF12.524 ,005-5016BX1J.7
NAMRL-1143
(AD 735 119)

Abstract;

MF12,524,005-50168X1J.8
NAMRL=1145
(AD 735 457)

Abstract;

MFF12,524.,005-5016BX1J.9

NAMRL~-1147
(AD 738 808)

Abstract;

Oriantation=Error Accidents in Regular
Army Alrcraft During Fiscal Year
1968: Relative Incidence ond Cost. 9/8/71

J. I. Niven, W. C. Hixson, and
E. Spezio

This report is the second in u longitudinal series of
reports dealing with the pilot disorlentation/vertigo
accident problam in Army fixed wing and rotary wing
flight operations. Incidence an cost data presen‘ed
tor fiscal year 1968 include a total of 75 major ana
minor orlentation-error accidents (26 of which were
fatal), resulting In 91 fatalitles, 75 nonfatal injuries,
and an ovor-all alreraft damage cost of $12, 381,805,
The contribution of rotary wing accidents to these
totals was 66 accldents (21 of which were fatal), re-
sulting In 80 fatalities, 70 nonfatul injurles, and an
over-«ll alrcraft damage cost of $9,077,065,

Orlentation=Error Accldents in Regule:s
Army UM=1 Alreraft During Flsec! Year
1968: Relative Incidence and Cost, 10/15/71

J. |. Niven, W. C. Hixson, and
E. Spezia

This report is the second In a longitudinal series of
reports dealing with the magnitude of the pilot dis-
orlentation/vertlgo accident problem in Regulzr Army
UH-1 helicopter operations. Incidence and cost data
presented for fiscal year 1968 Include a total of 53
major and minor orientation-error accidents (17 of which
were fatal), resulting in 74 fatalities, 60 nonfatul in-
jurles, and $8,224,607 aircraft damage.

Majc. Orlescation=Error Accidents in
Regular Army UH-1 Alr<raft During
Fiscal ‘fear 1968: Accident Factors. 10/29/71

W. C. Hixson, J. I. Niven, and
E. Spezia

This report is the second in a longitudinal serles of
reports dealing with the pilot disorientation/vertigo
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NAMRL=116i
(AD 743 483)

Abstract

problem In Regular Army UH=1 hellcopter operations,
Individual case history data extracted from the USABAAR
master alrcraft uacident files are presented an 52 major
orientation=error accidents that occurred in UHw1 afpe
craft during fiscal year 1968, Summary data lstings in
volving a varlety of operational and pilot-related acci~
dent factors are prescnted for each of the cuses. The
listings are arranged to distinguish between those factors
and events present before takeoff; 1.e., the initial con-
ditions associated with a given accldent, and those which
oceutred or were manifester during the actuu!l alrborne
phase of the accident,

Orlentatlon=Eiror Accidents In Reqular
Army Alrcraft During Fiscal Year 1969:
Relutive Incidence and Cost. 4/7/72

W. C. Hbison, J. |, Niven, and
E. Spezla

This report Is the third in a longitudinal serles of reports
dealing with the pllot disorientation/vertigo accident
problem in Army fixed wing and rotary wing flight opera-«
tlons, Incldence and cost data presented for flscal year
1949 inciude a total of 71 major and minor orientation«
error accidents (22 of which were fatal), resulting In

51 fatalitles, 79 nonfatal injuries, and an over=all air=
craft damage cost of $11,928,660. The contribution of
rotary wing accidents to these totals was 65 accidents
(20 of which were fatal), resulting in 46 fatalities, 78 -
nonfatal Injurles, and $11,724,852 aircraft damage.,
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The Effectiveness of Benactyzine Hydro-
chloride and Other Antimotion Sickness
Drugs in New Combinations. 12/6/71

C. ™. Wood . 1 A, Grayblel

Five diiiuwrunt drug preparations are compared for thelr
offectiveness in preventing motion sicknes. with the
effectiveness found for the combination of scopolamine
0.6 mg with d=amphetamine 10 mg In previous studies.
Promethazine 25 mg plus d=amphetamine 10 mg was es-
sentially equal to the baseline drug in range of effec-
tiveness. Halving the doses of the baseline combination
did not provide the protection that it did In an earlier
study. Benactyzine 3 mg was only slightly effective
and when combined with d=amphetamine 10 mg was only
moderately 3o, Promathazina 25 mg pli s ephedrine 25
mg was about onu=-fourth lass effoctive than the baseline
preparation. The unexpected finding of the efficacy of
small doses (25 mg) of promethazine plus ephedrine Is
pointed out, and the benefits from the relatively grzat
reduction in side effects found with this drug combina-
tion are stressed,
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MF12,524,015-0C13BEOX.1
NAMRL-1137
(AD 731 994)

Abstroct:

MF12,524,015-00138EOX, 2
NAMRL-1146
(AD 735 456)

Abstract:

Central -Nervous-System Effects as

Meas:ired by Reaction Time In Squirrel

Monkeys Exposed for Short Periods to

Extremely Low=Frequancy Magnetic

Flelds, 8/10/71

Jo D'y Grissett and J. de Lorge

The U. $. Navy has current interest in electromagnetic
radiation including the extremely low-frequency (ELF)
region. The Navy has begun a major research effort to
sclentifically document any physiological effects which
+hese fialds can have on man and his ecalogy. This
present experiment was designed to dwicct any acute
inetontanaous centrul=nervous-system effects re Jlting
from exposure to on ELF magnetic fleid, Rucction=time
mecsurements wers taken on three squirre: morkeyvs for
37 orie~hour dally sesslions. No significant churges In
these medsurements were observed between control ses-
slons and sessfons In which the animals were exposed to
3 gauss at 45 Hz or to a field of 3 gauss at 7 Hz, Two
other indices of performance, reinforcement ratio and
efficlency rutlo, were also unchanged. The small num=
bar of subjects does not permit a firm conclusion; how-
ever, the evidence Indicates that the magnetic field
did not produce a central=nervous-system response meas=
utable by the technique employed in this study.

Exposure of Squirrel Monkeys for Long

Perlods to Extremely Low-Frequency

Mugnetic Flelds: Central-Nervous-System

Effects as Measured by Reaction Time. 10/21/71

J. D. Grissett

The U. S. Navy is currently interested in the physio-
logical effects of electromagnetic radiation. This
interest covers a broad range of the spectrum, including
the extremely low-fraar.ency (ELF) region used in power
generation and distr'uution systems. Operation and
maintenance personnel on these systems are often ex-
posed to significant EL!* flelds for short periods. The
present experiment wus designed to detect cumulative
central-nervous-system effecte ' asulting from exposure
to ELF inagnetic fields.

14
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MF12,524,015~0013BEOX. 3
NAMRL~1052

Abstract:

Three squirrel monkeys were exposed continuously for
42 days to a 10-gauss magnetic field at 45 Hz. Reaction-
time measurements were taken daily for 23 days prior to
exposura, during the exposure period, and for 9 days after
exposure. No significant changes in these measurements
wete observed between conirol sessiors and exposure or
postexposure sessions, Twe other indives of performance,
reinforcement ratio and efficlency ratio, ware also un-
changed. These results indicate that if a psychophysio-
logically significant effect exists, it Is probably quite
subtle and will therefore require a broud range of very
sensitive experiments to evaluate properly the long=term
effacts of the ELF environment.

A New Technique for Measuring Scotopic
Critical Flicker Frequency to Indicate
Psychophysiologlical Stress, 6/1/72

J. D. Grissett

Scotople eritical flicker frequency Is difficult to measure
because the retinal sensitivity in the scotoplc runge is
greater In the periphery, thereby requiring the subject’
to perform the unnatural task of fixatine ur one point in
the visual field and mentally concentrting on an event
occurring at another point. Qther sources of ertor
(common also to photopic measurements) are a varying
rate of frequency change and the photic driving effect
from prolonged exposure to flickering light. These errors
were reduced by developing apparatus and techniques
with the following significant features: 1) a uniform
light source subtending a large visual angle, thus reducing
the fixation difficulty; 2) a discontinuous exposure to the
flickering stimulus without changing the Intensity of the
stimulus, thus eliminating the photic driving effect while
also permitting the subject to compare a flicker and fused
condition continually throughout the measurement period;
3) a constant rate of frequency advance from a randomly
selocted starting point to the subject's threshold; 4) un
active response by the subject for each stimulus period

in which the light appeared to be flickering; and 5) o
printed rocord of each response from which the experi-
menter can, not only measure the threshold, but also judge
the subject's discriminating cobility as he approaches the
threshold,
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NASA L-43518
NAMRL=1149
(AD 735 098\

Abstract :

The Influence of Vision on Susceptibility

to Acute Motion Sickness Studies Under

Quantifiable Stimulus-Response Condi-

tions, 11/17/71

W. J. Oosterveld, A, Graybiel, and D, B, Cramer

Twenty~four b2al'hy men, 22 to 25 years ¢ f ue, were
exposed to streusfu! adccelerations in a rotating 10om un-
til acute mild motion sickness wus elicited. Thirteen
subjects in one group were exposed first with eyes open
and later with eyes covered; tha reverse order was used
with the remaining eleven in the other group. The stross-
ful accelerations were generated by requiring the subject
to execute 120 standardized head movements at each
1=rpm increase in angular velocity until the desired end-
point was reached. This endpoint was 12 units on « scale
where a score of 15 points represented the highest level
of mild motion sickness and & score of 16, the lowest level
of frank motlon sickness, [n the 48 experimental trials
the average was 12,2 points when the enzpoint was
reached, and the range was 10 to 16 polats. Thus, the
term inal angular velocity required to achieve a glven
endpoint furnished a single value for comparing suscep-
tibility between and ameng subjects; the range was 4 to
14 rpm.

When susceptibiitty to motion sickness with eyes op an
and covered is compared, 19 subjects were more sus-ep~-
tible with eyes open, three with eyes covered, und in
the remaining two susceptibility was the same. The maxi-
mum difference In velocity between trial 1 and 2 was 7
rpm when susceptibiiity was greater with eyes open and
3 rpm when it was greater with eyes covered; the means,
respeciively, were 3.2 and 2.0 rpm. Among subjects
manifesting greater susceptibility with eyes open than
covered the group differences were small, indicating
little or no adaptration effects. The findings are dis~
cussad mainly on the basis that vision may act also to
decrease susceptibility under the stimulus conditions
described.
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i) NASAT-81633 and L-43518 Altered Susceptibility to Motion !
- NAMRL-1150 Sickness as a Function of Sub-
(AD 744 933) gravity Level. 11/23/71

| E. F. Miller Il and A, Graybiel

Abstract: Large interindividual differences among 74 normal sub-
jects In the change in susceptibility to motion sickness
with effactive lifting of the normal g-load by parabolic L
flight maneuvers were recorded with high test-retest ?
rellability. Most subjects, who were required to make :
standardized head movements while ssated *n a chair
rotating at r. constant speed, demonstrated ither v sub=
stantial ircrease or a decraase in susceptibility, In con=-
firmation of a previous study, while a few appeared to
be more or less inaffected by the 1 g to I g gravitutional
change. A similar test procedure condurted with eighteen i
of the subjects at lunar- ana Martian-grevity levels re~
vealed further interindividual dificrances in susceptibility
as a function of g=lavel. The subjects with gravity=-
deLendent susceptibilily revealed: 1) a progressive change )
in susceptibility as a function of g-load In elthor the
positive or negative direction thot was characterl.*ic ot
the individual, 2) a susceptibtlity level that appeared to
be maintained at the fractional g-load, und 3) Immunity
to motion sickness at all g-lavels tested below the Earth
standard. The case history as well as ground-based
functional and provocative tests of normal subjects proved
to be inadequate in predicting susceptipility to motion
sickness under subgravity conditions. ;

, NASA T-81633 and L-43518 Goggle Device for Measuring the Visually
NAMRL-1151 rerceived Direction of Space. 11/30/71
(AD 738 434)

E. F. Miller Il and A, Graybiel

Abstract: A detailed description is given of a miniature line-target
system that is illuminated by a radioactive source, ;
collimated, and provided with suitable scales to indi- ;
cate its position within the roll and pitch planes. These i
components are assembled in a light-weight goggle that
can be precisely positioned by means of a biisboard
attachment. Uses of the goggle in the measurements

of the perceived direction of spcce under ordinary and
exrraordinary tesi conditions are illustrated. Modifi-
cations are suggested that can extend its usefulness.
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NASA T-81633 and L-43518
NAMRL-1154
(AD 737 220)

Abstract:

NASA L-27432
NAMRL-269
(AD 744 930)

Abstract

Ocular Countarrolling Measured During
Eight Hours of Sustained Body Tilt, 1/4/72

E. F. Miller Il and A, Graybiel

Adaptation of otolith organ activity wes investigated by
monitoring the ocular counterrolling response of four
normal individuals and three persons with severe bilateral
loss of labyrinthine function. Several eye photographs
were rerorded every 30 minutes during a period of 8 hours
in which the subject was held in a lateral it (60°%) posi-
tion. The recorded eye roll position varied to an ax-
pected small extent within each test session; th's varla-
*"an about @ given mean roll position was similar among
the test sessions for all subjecis. The mean roll position,
on the other hand, changed from stssion to session in
substantial amounts, but these changes appeared to be
random with respect to time and among subjects. Further-~
more, the intersessional variation in the mean torsional
eye position of the norinal subjects was equivalent to that
of the labyrinthine~defective subjects who disvlayed little
or no counterrolling. These results suggest that the human
counterrolling response is maintained elther by essontially
nonadapting macular receptors or by exiremely fine move=-
ments of the head in the gravitational field, such us may
have been allowed by the bitebourd/headrest restraint
system used in this study, which served as an everchanging
accelerative stimulus.

Rhesus Monkey Heart Rate During Exercise 4/18/72
J. de Lorge and J. S. Thach, Jr,

Three rhesus monkeys were implanted with ECG tele-
meters and performed a calisthenic exercise requiring
complete urm extension above their heads and belew
their knees. The animals were unrestrained and confined
to a large box. The exercise war programmed to produce
food peilets on various reinforcement schedules. Heurt
rate sampies were obtained both during sleep and high
rates of activity. Two animals provided exercise data
and one animal provided data without the exercise task.
Highest heart rates were seen in the two exercise animals.
No differences in maximum heart rates were related to
the different reinforcement schedules. In most instances
heart rates were twice those of resting heart rates for

18
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5 minutes or longer. Occasionally, heart rates were
three times the resting rates for at least 2 minutes, The
resting heart rates from all three animals were generally
lower than those reported in previous |iterature as normal
rates in the rhesus. During the fixed-interval reinforce=~
ment schedule there was a correlated increase in heart
rate along with the increase in response rate,
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Comparative Evaluat on of Exposure
Distributions for Alr Travelers and
Radiation Workers. ‘ 2/25/72

H. J. Schaefer

Radiation workers contribute 0.48 :1tliirem/year per
capita of the total U, S, population. Air travelers
exposed to increased environmentul radiation levels at
altitude contribute 0,54 millirem/year. However, the
two respective distributions differ greatly in all other
parameraers; namely, number of individuals involved,
i.agnitude and spread of individual exposure, and skew=
ness. While the distribution for radiation workers centers
heavily on near-zero exposures and reaches out to iarge
excursions in rare cases of accidents, the one for air
travelers shows a narrow spread, excludes excursions
completely, and doas ~»t constitute an additional radia-
tion risk.
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Special Reports

(NAMI) 71-1
(AD 735 100)

Abstract:

Factors Related to the Retention
of Naval Flight Surgeons. 8/26/71

W. F. Moroney and R. M. Bale

Due to the demand for Navy flight surgeons and the un-
desirable low retention rate among Navy flight surgeons,
two Independent studies to identify factors relevant to
the retention of flight surgeons were initlated,

Study |: The academ'c performance and biographical
data obtained from 424 flight surgeons who underwent
flight-surgeon training i stween January 1962 and
February 1966 were examined. The analysis revealed

the following "profile" for career physiclans: The phy-
sielan was probably an officer of the regular Navy when
he entered the flight=surgeon pregram, had served a
Navy internship, and had some previous milltary expe=
rlence. It was also noted that most individuals who, ur=
on admission to the flight-surgeon program, reported

no career interest, served only the required tour. Howeve.s,
only one third of those who expressed career Interest
served more than one tour,

Study ll: A questionnaire was designed to determine
those reasons why physiclans leave flight-surgeon status
yet remain on active duty In the Navy but in other spe-
clalties. This aspect was selected because this unique
group apparently had not rejected the military but had
decided to specialize in an area other than aerospace
medicine. One hundred and seventy-one physicians
responded, for a return rate of 72.1 per cent. In order
of reported importance, the reasons listed by the respon-
dents for leaving flight-surgeon status were; |imited
professional development, foresaw a future of adminis-
trative duties, poor senior-officer leadership, limited
patient contact, excessive sea duty, desired residency
in another speciaity, and family reasons. The majority
(83.6%) of the respondents indicated that they would
have accepted duty as a career flight surgeon if the
opportunity to select and function in an area other than
aerospace medicine had been available to them.
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The respondents were also requested to make selected
rankings. They ranked senior flight surgeons signifi-
cantly higher than other physicians as military officers
but lower as physicians. Recommendations made by the
respondents included: permit flight surgeons to pursue
clintcal speclalties other than aerospace medicine; dif-
ferentiate between nonresidency=-trained flight surgeons
and flight surgeons who have completed residencies in
aerospace medicine; Increase opportunities for profes<
sional development by means of seminars, refresher train-
ing, and meetings.

An Examination of Selected Characterlistics
of Career Naval Flight Surgeuns: Attltudes,
Motivations, and Needs. 9/23/71

E. York, W. F. Moroney, and R. M. Bale

This study was undertaken to identify the attitudes,
motivations, and needs of career naval flight surgeons
(FS5). A questionnalre was distributed to career FSs
(i.e., those on active duty as a FS for five years or more).
Elghty=four of the 132 F3s who received the questionnaire
responded, for a return rate of 63.6 per cent,

The most cruclal finding was the large amount of role
confusion within the FS community. There is a definite
need for the development of a unique flexible model for
career FSs. Such a model must include the development
of several alterncte career pathways.

Additional findings include: 1) Most career FSs (80%)
had had ptior military experience; indeed, 37 per cent
had been general medical officers (GMO). Effor’s to
recruit active duty GMOs for FS training should be en-
couraged. 2) The decision to become a career FS is made
most often during the firsi or second tour as a FS. Active
selective recruiting should be done during these tours.

3) Career FSs desire a decreuse in administrative duties
and show Individual preferences for duties involving pre-
ventive medicine, c¢linical medicine, research, teaching,
and professional meetings. Such concepts should be in~
cluded in the developnient of a model for career FSs.
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b (NAMRL) 72-1 Nosematosis in a Squirrel Monkey

Saimiri sciureus): First Reported
ase. 1/24/72

R. J. Brown, D. K. Hinkle,
W. P. Trevethan, J. L. Kupper
end A, E. McKee
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Abstract; A 2-month old squirrel monkey (Saimirt sciureus) suc~
cumbad following a month of frequent petit mal seizures. it
At autopsy the only gross abnormality was a separation |
of the parletal suture line of the cranium. Hematoxylin By
and eosin stains revaaled multiple focal glial nodules 2
throughout the brain, Granulomatous hepatitis and . 1?
riaphritis were also present, The«a lesions were not typi= .
cal of any reported disease In the squirrel monkey.

Ty

Speclal stains for mycosls, tuberculosis, and toxoplas-
mosis were unrewarding. The kacterial stalns, however,
revealed gram positive, slightly curved bacilii typical
of the protozoal parasite Nosema cunic i, Electron
microscopy also ravealed the Nosema organism. Nosema
causes a clinfcally stlent granulomatous encephalitis and
meningitls In rabblts, rats and mice, and occasionally
in other animals Including man. The authors believe
this to be the first case of nosematosis tn the squirrel
monkey .
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NAMI and N&MRL Reports Listed in Previous Bibliography
That Have Subsequently Been Published in Journals

Miller, E. F, 1l, and Graybliel, A., Effect of gravitoinertial force on
ocular counterrolling, J. Appl. Physiol., 31:697.700, 1971,

Guedry, F. E., Jr., Stockwell, C. W., and Gllson, R. D., Comparison
of subjective responses to semicircular canal stimulation produced by
rotation about different axes. Actd otolaryng., Stockh., 72:101-106,
1971,

Schaefer, H. J., Benton, E.V., Henke, R. P. and SullivanJ. J., Nuclear
track recordings of the astronauts' radiation exposure on the first lunar
landing mission apollo X|. Rad. Res., 49:245-271, 1972,

Greene, J. W., Technlque for optimal fittings of flight helmets.,
Aerospace Med,, 42:1338-1340, 1971,

Grayblel, A., Stockwell, C, W., and Guedry, F. E., Jr., Evidence
for a test of dynamic otolith function considered in ralation to responses
from a patient with idlopathic progressive vestibular degeneration.
Acta otolaryng,, Stockh., 73:1-3, 1972,

Bale, R. M., and Ambler, R. K., Application of college and fligh:
background questionnalres as supplementary noncognitive measures “ur

use in the selection of student naval aviators. Aerospace Med,, 42:
1178-1181, 1971,

Williams, C. €., Forstall, J. R., and Parsons, W. C., Effect of ear-

plugs on passenger speech reception in rotary=wing aircraft, Aerospace
Med., 42:750-752, 1971,

Grayklel, A., Smith, C. R., Guedry, F. E., Jr., Miller, E. F. II,
Fregly, A. R., and Cramer, D, B., Idiopathic progressive vestibuiar
degereration, Ann. Otol., 81:165-178, 1772.

24

¥
PR
: Skl DR
Lo I

o b o

S
-,

Lt .
e G T
EE e

eSS




S Eveaaider e S

AR TY N LW PR R W) s ks AR it Sy T o e Tt sy e e LN L e i e
Shral AR R AR L I R st Dl A KD R b A g it b b - it s i U B iy i b iad s w B0s et
L . R s i L LRI )

OPEN LITERATURE PUBLICATIONS BY STA¥ MEMBERS"

Baker, R. O., and Brown, R. J., Trypanosomlasis in a mullet. J. Amer. Vet, Med.
Assoc., 159:577, 1971,

Belscher, D. E., The null fleld as reference for the study of geomagnetic directional
effects in animals and man, Ann. N.Y. Acad. Sci., 188:324-330, 1971,

Beischer, D. E,, and Reno, V. R., Naval Aerospace Medical Research Laboratory
microwave factlity, In: Proceedings of the Department of Defense Electromagnetic
Rasearch Workshop, 27-28 January 1971, Washington, D, C. Pp 8096,

Belscher, D.E,, and Grissett, J, D., Extremaly low-frequency radiation and man.
In: Proceedings of the Department of Defense Electromagnetic Ressarch Workshop,
27-28 January 1971, Washington, D. C, Pp 97-114,

Brown, R. J., Lesions observed at mecropsies of mature dogs. Mod. Vet. Pract., 52;
51-53, 197,

Brown, R. J., Trevethan, W, P., and Henry, V. L., Multiple ostecchondroma In a
slomese cat, J. Amer, Vet. Med. Assoc., 160:433-435, 1972,

Courtney, M. D., The U. S. Navy special board of flight surgeons: Keep them flying
safely, In: Fuchs, H. §. (Ed.), Clinlcal Causes for Grounding, AGARD-CP-89-7(,
Parls, Francet Advisory Group for Aerospace Research und Development, 1971,

Pp A10-1 to A10-10,

DaeSantls, M., Whetsell, W. O., Jr., and Francls, K., Localization of noimal and
reinnervated mammalian muscle spindles for microscopy. Brain Res., 39:240-244,
1972,

Ewing, C. L., and Thomas, D. J., Human dynamic response to -—G,, impact accelera~
tion. In: Linear Acceleration of Impact Type. AGARD-CP-88-71. London:
Technical Editing and Reproduction LTD., Harford House, December 1971, Pp 11-1
fO 1]"]20

Ewing, C. L., Non-fatal ejection vertebral fracture, U. S. Navy fiscal years 1959
through 1965: Costs. Aernspace Med., 42:1226-1228, 1971,

Ewing, C. L., King, A. |., and Prasad, P., Structural considerations of the human
vertebral column under +G., impact acceleration. J. Alrcraft, 9:84-90, 1972,

- o G B M A e =

*Other than those previously listed.

25

i

e

it m i i e ST b T i

e et g e T
L3 DR, S €Al o N

bome
it

i o TSk

ST

; . I T PO T P P RO Ty
s % i . oz D el Si
S R e St ey L o A :

e TR

.
B B e SRR e g




Gebhardt, C. J., Goldstein, D, P.. and Robertsor, R.M., Frequency discrimination
and the MLD, J. Acoust, Sor. Amer., 51:1228-1232, 1972,

Graybiel, A., Prevention of reflex disturbances and motion sickness by natural means
and by drugs. In: Napolitano, L. G., Contensou, P., and Hilton, W, F. (Eds.),
Astronautical Ressarch 1970, Proceedings of the Twenty«first International Astro=-
nautical Congress. Amsterdam: North=Holland Publishing Co., 1971. Pp 328.348,

Grayblel, A., and Miller, E. F. Il, Human otolith function, Experiment MO0O?, In:

§ Zeitler, E. O., and Rogers, T. G. (Comps.), The Gemini Program Bicmedical ,
Sclences Experiments Summary. NASA TM X-58074, Houston, Texas: Manned :
Spacecraft Center, National Aeronautics and Space Administration, Sept. 1971.
Pp 155-170,

1 Suodry, F. E., Jr., Theory of development of reactions to whole<body motion considered

. in relation to selection, assignment, and tralning of flight personnel. AGARD-CP-
95=-Part 1: The Disorlentation Incident. London: Technlcal Editing and Reproduc
tlon LTD, Harford House, March 1972, Pp A13~1 =« A13-17,

Mitchell, R. E., and Grayblel, A., Oberman, A., and Harlan, W. R., The thousand
aviators: A thirty-year follow=up, Inr Kirchoff, H, W. (Ed.), Physical Fitness
1 in Flylng Including the Aging and Aged Alrcrew., AGARD CP-81-71, Parls, Francet
Advisory Group for Aerospace Ressarch Development, 1971,

Moroney, W. F., and Zenhausern, R. J., Detection of deception as a functiun of
galvanic skir responss recording methodology. J. Psychol., 80:255-262, 1972,

Schaefer, H. J., Radiation exposure In air travel. Science, 173:780-783, 1971,

Stone, G. M., and Furry, D. E., Physlological and psychological Implications of :
syncope resulting from altitude-chamber training: A case report. Aerospace Med., ,
43:79-80, 1972. '

Thomas, D. J., and Ewing, C. L., Theoretical mechanics for expressing imcct accel=
srative response of human beings. In: Linear Acceleration of Impact Type. AGARD- :
CP-88-71, London: Technical Editing and Reproduction LTD, Harford House, Decem- !
ber 1971, Pp 12~1 to 12-7,

Willlams, C. E., Pearsons, K. S., and Hecker, M. H. L., Speech inteiligibility in the
presence of time~varying aircraft noise. J. Acoust. Soc. Amer., 50:426-434, 1971.

Williams, C. E., Aural speaker recognition and speech communication system evaluation.
In: Proceedings of the 7th International Congress on Acoustics, Budapest 1971, Pp 89~
92,

Wood, C. D., and Graybiel, A., Theory of antimotion sickness drug mechanisms. Aero=- o)
space Med., 43:249-252, 1972,

26




AUTHOR INDEX

Amb'ﬁl‘, Ro Ko - 24

M"’ Ro Mn - 8'2"22,24
Baker, R. O, « 25
Balscher, D. E. ~ 25
Benton, E. V. ~ 24
Brown, R. J. = 23,25
Bucky, S. F. =1

Colling, W. E, =9
Courfney, M D. =25
Cramer, D. B. -« 16,24

d‘ LOI'QQ, Jo - '4"8
DeSantis, M. - 25

Ewing, C. L. - 25,26

FO“M“, JJo Ry = 24
Francis, K, = 25
Fregly, A. R, = 25,24
Furry, D, E. = 26

Gcbhdl‘ﬂf, C. Jn - 26

Gifford, E. C. =7

Glison, R. D. = 9,24

Grayblel, A. -2, 5 13,16-18,24,20
Greene, J. W. - 24

Gregoire, H. G, - 8

Grissett, J. D, -~ 14,15,25
GOId‘fe'n' Do Po - 26

Guedry, F. E., Jr. = 9,24,26

Harlan, W. R, - 26
g ‘h.r' H.l;'. - 26

Hlnklo, K - 23

Miller, E. F. 1 - 17,18,24,26
Mitchell, R, E. = 26

Molina, E. = 2,3

Moroney, W. F. - 7,8,21,22,26

N'VOH, Jclu - “"2

Oberman, A, - 26
OOOfONOH, W. J. - ]6

Nmn" W. Co - 24
Pﬂdmm, Ko So - 26
Pl'dﬁd, Pn - 25
Pl‘OVOIf, J. Ro - 7

Rena’ V.R: = 25
Robertson, R, M, = 26

3
Schaefer, H. J, = 20726
Schroeder, D. J. « 9
Smith, C. R, = 24
sm'th' Dl Gc - 8
Sm"h, Ml Jn - 2'5
Spezla, E, - 11,12
Stockwell, C, W. = 9,24
Stone, G. M, -~ 26
Sullivan, J. J. - 24

Thach, J. 5. - 18
Thomas, D. J. - 25,26
Trevethan, W, P, = 23,25

WhOhQ“, Wl Oo' JI‘. -25
Willlams, C. E. ~ 24,26
Wood, C. D, ~ 13,26

York, E. - 22

g HIxson,W.C. - 11,12
Zenhausern, R, J. = 26
. Kennedy, R. §. ~ 7,8

s:l' K‘l‘\g, A. I‘ - 25

Kupper, J. L. - 23
g . McClure, J. A, =25
| McKee, A. E. - 23
g 27




