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Abstracts

| AVIATION PHYS|OLOGY

1. Lactate Thresheld and Distance Running
Performance in Young and older Endurance
Athletes

Many well trained elite older runners hava per-
farmances comparabla to those of mueh younger
nonelite runners. Wae sought to determine whether
the physiological determinants of endurance par-
formance In two groups of such athletes weare the
same.  Eight master athletes (age 56+ 5 yr) were
matched on the basis of 10 km perdormance and
training to younger runners (age 25: 3 yr). The
master athletes had a 8% lower maximum O,
uptake (VO. max (P 2 0.05 than the matched
young runners, despite the similarity In their per-
formance Running economy was not different
between these aqroups. However, the master
athlates stlained a 2.5 mM hlocd lactate leval during
steady-stale exercise al a higher percentage of
their VO; max (P £ 0.05), although both groups
attained this lactate level at the same running speed
& VO. This, despite having significantly lower VO,
maxs values, the older athletes wers able to perform
as well as the younger runners because they were
ahle to work closer to their VO, max for the
duration of the race,

[ALLEN, WILLIAM K. DOUGLAS R, SEALS BEN E
HURLEY, ALl A. EHSARNI and JAMES M. HAGEBERG, J.
APPIL. Physiol 5804) 1 1281-1284, 1865 |

2 Endurance Training in Humans : Aerahic
Capacity and Structure of Skeletal Muscle

The adaptation of muscle structure, powsr
output and mass-spacific rate of maximal O. con-
sumption (¥O. max/Mb) with endurance training
on bicycle ergometers was studied for flve male
and five female subjecis. Biopsies of wvastus
|ateralis muscle and V0. max determinations were
mads at the start and end of 6 wks of training. The
power outpul maintained on the ergometer daily
for 30 min was adjusted to achieve a -heart rate
exceeding 85% of the maximum for two thirds of
the training session. It ls proposed that the ob-



sarved prefarential proliferaticn of subsarcolemmal
vs, interfibrillar mitoechondria and the increase in
infracellular lipid deposits are two possible
mechanisms by which muscle cells adapt to
an Increased usa of Jat as a fuel The
relative increase of VO, max/Mb (14%,) with training
waos found to be smaller by more than fwo fold
than the relative increase In maximal maintained
power (33%) and the relative chang® in the volume
density ot total mitochondria (4-40%0). However,
the calculated VO, required at an efficiency of 025
to produca the observed mass-specific increasa In
maximal maintained power matched the actual
increase in VO, max/Mb (8.0 and 65 ml O; min-'
kg-1, respectively) These results indicate thal
despite relative changes the absolute change in
aerobic capacity at the local level (malntained
power) can account for the Increase in aerobic
capacity observed al the general level (VO. max).

[HOPPELER, HANS, HANS HOWALD, KEVIN CONLEY.
STAN L LINODSTEDT, HELGARD CLAASSEN, PETER
VOCK and EWALD R. WEIBEL. J. APPL. Physicl 59(2) ¢

420 327, 1885,

3 Hyperventilation-Induced Changes of the
Blood Picture

I a controlled study of 11 male voluntsers the
following changes (means -SD) were observed in
vanous blood during (D) and 75 mins after (A) a
period of 20 min of voluntary hyperventilation in
comparison  with before (B) hyperventilation (P
values referring to the difference between D and B)
erythrocyte count 5182017 10%-(B), 5 70+ C-21x 105
(D) (P£0001), and 5.18=0.16 x 10" jul (A); heme-
globin 157--0.6 (B) 17.2107 (D) (P./0001) and
15,8-1 0.68'dl (A) ; centrifugad hematocrit 46610
(B). 50.4—1.7 (D) (PA0.001) and 4.70_1.87% (A).
The platelets increased from 150 —30%10¢ (B) io
205 | 40%10% (D) (P £ 0.001 and returned to 157 26X
10%5ul {A). The leukocytes (WBC) were 4,210 630
(B, 8,220.1.1,660 (D) (P.£0.001, and B.180 1,870/ul
(A) (P~ 0002, as compared with B). The rise of
WEC during hyperventilation was mainly due to a
B3% increasa of lymphocytes, whereas a 837, in-
crease of neutrophil leukocytes accounted for the
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increased WBC 75 mins posthyperventilation, The
increase of tha ratio of band forms to scgmented
neutrophils from 9% (B) to 19% (A) (P-<0,01)
indicates that band forms were released from the
bone marrow The results show that WBC .and
platelets can be mobllized by hyparventilation by as
yet unidentified mechanisms.

[STAUBLI. M, UP STALBLE, U, WARER and P. W, BTRAUE.
J. APPL. Physiol. 58(&) : 11701176, 1985.]

4 Factors Predictive of stress. Organizational
Effectiveness and Coronary Heart Disease
Polantial

Research to proedict stress, organisational effec-
tiveness, and potential for develaping coronary
heart diseasa (CHD) is presented hased on lwo
samples (n— 357 and n=225). Results Indicals
that perceived stress |s pradicled by a combination
of individual and job related characteristics The
data suggest that stress, in turn affect individual
and organisational health and effectivness, hy
causing increases in cold/flue episocdes, somalie
symptoms, while decreasing job satisfaction. In
addition, stress has an indiract effect on job perfor-
mance as absenteslsm. Models far predicting the
ratic of total serum cholestrol divided by HDL
cholesternl as an indlcator of caronary heart dis-
sase potential are provided and a CHD model is

provided.

[HENDRIX WH Aviat Spacs Environ Med @ 1985 ; 56 655-9
5 Siress and Accidents

Thres types- of siress are desribad: anviron-
mental stress, acute reactive stress and domestic
or lifa stress. Each of these is digscussed and the
evidence relating the stress to accidents is evalua-
ted. This evidence |s drawn from |aboratory
experiments, surveys and accident and incident
reports. 1L is concluded that there is good r2ason
to link some forms of swress with accidents. Pos-



sible amellorative measures are suggested,

GREEN R G. Aviat Space Environ. Med. 1985 : 56 638-41

6§ The stress of work ; An Overview,

This poper locks at a number of potantial
occupatianal stressors found to predict job satis-
faction and ill health (Both mental and physicall in
o varisty of different occupational settings. Factors
iftrinslc ta the nature of the job, role ambiguity and
canfllct, poor relations at work, lack of career
development, inadequate organisation structure
climate and problems assoclated with the inlerfact
hatwaen waork and hamelife are the flocal points of
attention.  Many of these sources of occupualional
stress arc prevalant in the lield of aviation, and may
he exacorbated by the move towards deregulation
and increasing commerclal competition: within the
industry.

[COOPER C.L. Avlat, Space Enviion, Mca 1955 6 7-3% |

7 Ocecupational Stress and the Professional
Pilot The Role of the Pilot Advisery Group
(PAG)

This paper discusses the rcle ot pillet peer
group invelvement using the pilot advisory Group
(PAG) in assisting pilets whe manifest personal
prohlems which derive from occupational and other
stressols. Some general aspects of “background”
Ciccupational stress are discusssd.  Afitudes and
opinions of Professional aviators are identified and
their raje in denial of symptomatelogy 1s developsd
The concept of pilot Advisory Group (PAG) Is then
dizcusszd in detail before its role in relation to
occupational stress is intreduced  Whils some of
the hettar kinown problems asseclated with oocu-
patinnal stress in  pilots are mentioned, the
mmphasis In the paper is on developing new
perspectives regarding the ldentification of stress
induced dystunction and also exploring the suit-
alillty.of FAG involvemenl. The formal obligations
ot 1he management and regulatcry authorities are
contrasted  with what the author sees as the
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countervailing
beliefs.

imperatives of-pilot attitudes and

[AVIAT. SPACE ENVIRON' MED 1985 : 58 : #33-7]

8 FHect of Different ascent Profiles on Perfor-
mance at 4,200m Elevation

Two groups of sea level residents wera studied
ot the summit of Mauna Kea (4,200 m elevatlon)
following ascent by vehicle. "Commuters' spent
Gh at the summit, while "Shiftworkers' lived on
the mountain tor 6d. ARhough PaOZ2 levels ware
lower in commuters, they experienced fewer alti-
lude sickness symptoms  than shiftworkers on
the lirst day at 4,200 m. After 5d, shiftworkers
reporled fewer symploms and performed betler at

tests ol numerate memory and psychomotor
ability than commuters. At high allitude, pulse
ratas ware increased in both groups, but unly shift-
warkars:  exhibited an elevation in systemic bload
pressure Arterial-alveolar oxygen tension grad-
jents were rol increased at 4,200 mm. Despita
frequent and rapid ascents and deacent, with mini-

mal provision for acclimatisation, high' altitude
pulmonary ann cerabal padama wera uncommaon,

[FORSTER PJE. Effect of different ascent profiles on per-
formance al 4.200m elevation. Aviat Space Environ,  Med,
1085 : 50:758-6 |

% The Desansitisation of Chronically Motion
Sick Aircrew in the Royal Air Force

The FAF motion Sickness Desensitisation
Programme has been in operation since 1966 and
to Jdanuary 1384 151 aircrew have been treated. The
pregramme consists of a ground phase of treat
ment and flying phase. Since Japuary 1981 both
phases have hean located at Farnborough. Add|-
tional motion stimull have been incorporated into
the ground phase., The flying phase, whichwas
previously carried out in a basic jet trainer, is now
carried out in & high performance wircaft, the
Hunter T7. Comparison of the results of follow-
up for the period 1981-83 with those for 197480
indicates an Improvement in overall success rate
and shows a signiticant Increases |n the number



that progreseto Hly in the demanding molion en-
vironment of fast jets

[BAGSHAW M, STOTT JAR,- Avial, space Environ, Med.
108568 1144=51]

10 Saealf-Control of Psychophysinlogic Res-
porse to Motion Stress: Using Bicfeedback
to Treat Alrsickness

Investigators of the Neuropsychiatry Branch,
Clinical Sclences Division, U.5, Air Force Schonl
of Asrospace Medicine (USAFSAM), provided
biotfeedhack-moderated behavioral trestment to 53
fliers grounded for chronic, severe molion sickness.
and followed each Nierdor 2 years after treatment
complation, Sucess was defined as returning to
and maintaining satisfactory operational flying
ctatus.  Of these, 42 fllers (7975) med this criterlon;
3 (6%,) wera partially successful, and 8 {15%) were
subscquantly grounded for recurrent airsickness
Follow-an studies will invesigate psycheophysio-
logical mechanisms through which this method of
treatment works,

[JONES DR, LEVY RA, GARDKER L, MARSA RW, PAT-
TERSON JC, 58 : 11527

[I ACCELERATION PHYSIOLOGY

11 Factars Affccting Human Telerance to Sus-
tained Acceleration

Linear itcreases in ‘G’ tolerence with increases
inanti ‘&' =suit (AGS) bladder inflation pressure
occurred when relazed subjects were exposed fo
acreleration plateaus while nding a centrifuge
and were gittier seated upright (15° seat back angle
ar {SBA) or supine (60° SEBA). Supine G iolerance
with AGS bladder Inflation decreased 2s G onset
tifie was increased by factors of two and four.
Changing the mode of operation of a new servo-
cantrolled antl-G valve regulating AGS bladder
pressure had no effect on G lolerance nor on
AGS comiort seores. Comiort was unafiected by
G onsat time and reduced with high AGS bladder
pressures., Resulls support the hypothesas that G
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proiection provided by simultaneously appliad anti-
G techniques s additive and that the simpla
hydrostatic model of the circulatory system can
adequately account for AGS bladder pressure
changes required for G protection when body
position is changed.

[Herehinn L, Hendler E. Aviat. Space Environ Mued, 10353
56: 15-26.

12, Increased Gratavitional Stress Does not
alter Maximum Expiratory Flow

D. Pyszczynski, 5. N. Mink and N. R. Anthonl-
sen, Incrensed gravitational strass does not alter
maximum expiratory flow. J, Appl. Physiol. 59 (1)
26-33, 1985. - We measured maximum expiratory
flow-volume (MEFV) curves in six seated subject
during normal (|11 G2) and increased (! 2and

31 Gz) gravitational stress. Full MEFV curves,
initiated at total lung capacity, were recorded,
as were partlal MEFV curves, initlated at 607, of
the vital capacity, Data weare acquired in all sub-
jects breathing air at -1 and -2 Gz results were
available for three subjects breathings 80% He-20%
Q. at | 1and +2 Gz, and In two subjects, results
were obilained at +3 Gz . Changes in gravitational
siress were not associated with changes of sither
full or partial MEFV curves. The Known Increasse
in differances of regional lung voluma and recoil
caused by increased gravitational stress did not
Influence maximum expiratory flow. Theugh in-
creased gravitational stress probably changed
regional emptying sequences little during full
MEFY manouvers, substantial changes ence of
emptying sequence were expected during partial
manouvers. It is possible that such chan ges
in emptying sequence occurred but' were not
associated with changes in maximum flow because
t o latter was determined by choking in central
airways comman to all regions.

13 Peyformance and Physiclogical Effects of
Acceleration-Induced (- Gz} Loss of conscious-
1ness

Less of conscicusnaess (LOC) was intentionally
indiuced by exposing aight volunteers to individually-



titrated levels of head-to foot acceleration (| Gz)
using 2-and 4-s onset rales (mean=61 G3
required to induce LOC) and a gradual 0.067 G.
s-1 onset rate (mean)=7.2 Bz required). Subjects
were trained over o prior 2-week periedon a muliti-
task battery comprising three simultansously
executed tasks representative of those required in
plioting, and then centrifuged lo LOC at cach of
the three onsaet rates on alternate days. Perfor-
mance was assessed for 5 min prior and 7 min
after each LOC. Primary results indicated :
() Significapt and substantial impairment in the
two discrete response secondary tasks (choice
reaction time and arithmetic computation), with
mean recovery to pra-LOC levels within 3 min en
eech task, b) no graup mean impairment for the pri-
mary, compensalory iracking task, ¢} substantial
individual variation in physiologically and behavior-
ally defined recovery from LOC, d) a negative
influence of aerobic filness on G tolercnce and
LOC recoverabllity, and e) that recovery eliects
were not generally dependent upon onset rate,
Mean absolute incapacitation (head dropped) for
the rapid onset rates was 12.1 s. For the
gradual onset rate, mean absolute incapacita-
tion was 16 6s.  Mean relative incapacitation (head
aract, no voluntary task engagement) tor the rapid
onset rateswas 11.6 s ; for the gradual onset rates
mean relative incapacitation was 157 5. Evidence
for retrograde amnesia effects was equivocal.

[HOUGHTON JO, MCBRIDE DK HANNAH K. Avist Space
Erviron, Med, 1985 ; 56 ; B56-65

14 Operational G-Induced Loss of Conscicus
ness . Something old Something New

Loss of conscivusness (LOC) during exposure to
<+ Gz occurs in aircrew flying high psrformance
aircraft. This phenomenon is responsible for
several USAF aircraft losses with accompaning
lozs of lite. 1t has been recognized as =&
potential flying  problem since 1883, Accelera-
tion-induced LOC results in_15-to 20-s pericds of
dircrew total incapacitation, amnesia, and clonic
epasms. It can oceccur at relatively low G levels
and without symptoms of loss -oflight (blackout).
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Operational anti-G equipment and methods ara
not completely effectiver in preventing LOC
Considering the present status of G proteclion,
a deficiency in the anti-G straining maneuver s
considered to be primary cause of G-Induced LOC.
This deficiency usually can be correctad with propar
centrifugetraining. Qur present understanding  of
G prolection suggest that the alimination of LOC
as a serious problem for USAF high-perfermance
alrcraft operalions must include the supination of
aircrew to a minimum seat back angle of 60° to 65",

[RURTON RR, NHINKERY JE: Avial Space Environ Med,
1985 : 65 E18:7]

Il SPACE PHYSIOLOGY

153 Cardiovascular Raconditioning During Spa-
ce Flight and the use of Saline as a Counter-
measure ta Orthostatic intelerance

Alterations in the physislogy of the ecardiova-
scular system have been noted during all exposures
to the microgravity sxperienced in space flight.
Of most importance to the aperational function
Space Shuttle crewmembers is orthostatic Inta-
lerance  Although complex changes occur as a
result  of adaptation to weightlessness. the
redistribution and loss of body fluid apparently plays
a substantial role. Utillzing ground-based bed
rest data as an analog to the absence of gravita-
tional force encountered in orbital flight, a saline
loading countermsasure was developed. In this
study,17 crewmembers consumed "various amounts
of salt and fluld prior to the reentry phase of space
shuttle flights ; 9 other astronauts served as cantrol
subjecis. The countermeasure reduced the heart
raie response to orthostatic stress. 29, and rever-
sed the fall In mean blood pressure. A Cardiovas-
cular Index of Deconditioning (deflned as ClD—
& HR — 5 4+ A DBP) equalled 21 in those who
ufilized the countermeasurs, a- significant improve-
menl toward baseline (p<0.003) when compared
to the contrel group CID—=48, The gncouraging
resuits of these investigations has lad to the ad-
optien of the countermeasure as an operational
procedure by Shullle crewmembars,



[DUNGO MW, CHARLES JB, JOHNSNN PC. Avial Space
Enviran, Med. 1985 ; 56 1 9856-80)

IV AVIATION NEUROPSYCHIATORY

16 The Impact of Life Events on Pilots: An
Extension of Alkov's Approach

Recent Psychological thinking has expressed
dissatisfaction with life  events/life changes
resparch. The cornerstone of such research in
aviatlon studles is the work of Alkoy We adopted
Alkov's approach and used it to see iH we could
extond our understanding of the mechanisms in-
volved in the I{e evenis/accident relationship.
Alkov's 28-item questionnaire was expanded and
administered by post as part of a much larger
study, Replies were received from 441 commercial
pilots warking for British companies. Multivariate
analysis revealed that the pilots merely regarded
the 27 iterns as comprising three trends - Emotional
losses, Pilet Characteristics, and Emotional
Gains. The overall conclusion proposes that, while
Alkov's approach is interesting. expansion of it
reveals that background contuxteal factors should
be examined. Additionally, pilot's perception of
the eoffects of lite events on accident/incident
potential |5 made en refatively broad discrimina-
tions, rather than on finely tuned judgsments.

[SLOAN S5J. COOFER CL. Aviat. Space Environ. Med.
1885 ; 56 : 10600-3]

{7 Effects of personality on Beody Tempera-
ture and mental Efficiency following Trans-

metridian Flight

Examination of the oral temperature rhythm in
a group of young men after an aasiward jet
flight across eight time—zone revealzd a epecific
disruption in the rhythm that gradually disappeared
gvera period of some 10d. In the first 24, the
magnitude ot the disruption in individual subjects
was significantly corrected with the extent of mean
post flight loss of speed in performing on arith-
metic calculations test, given four times per day
in lacal day time hours within the group, neurctic

introverts  exhihited the greatest and neurotic
extraverts the least initial rhythm disemptive | these
two per-sonality groups also showed opposing
time of-day trends in post-flight changes in the per-
formance measure. The results ara discussed In
relation to flight scheduling and to cther studies of
shifts in activity schedule; they are tentatively
accounted for in terms of a postulated dimension
of circadian rhythm lability that could be primarily
related to extrovarsion.

[Wp Colquhown. MA, Ph Do Medical Roscarch  Council
Porcoptual and cognilive parfermance Unit, Unjvarsly of
Sassny, Beighton, England. Any Spaco and Envlron. Med.
Juna 1084, Yol 55. Ma, 6 Page 4903,

18 Enhancement of Military Pilot Reliability by
Hypnosis and Psycho-Physiclogical Monitor-
ing : Preliminary Inflight and Simulater Data

Subjects were Royal Mew Zealand Air Force
pilots and this investigator (N=8). Skin conduc-
tance response (SCR) was measured during a
localizer approach for both Inflight and simulator
phases of the study. SCR's were noted following
all ground controller altitude and heading change
instructions and for all pllot-initiated heading and
altitudes changes employed to comply with the
jocalizer approach plate. Inflight SCR's following
ground contraller Instructions were substantially
greater than those related to pilot initiated respon-
ses to cockpit infermation. In the flight simulator
phase, posthypnotic suggestions for increased
vigilance performance were administeredwith coun-
terbalancing for hypnosis-no-hypnosiz  order
eonditions. Cockpit instrument data was video
taped. Posthypnaotic instructions for enhanced
vigilance performance were found to dramatically
incraase SCR's to cockpit based information and to
significantly reudce heading and altitude errar
correction time.

[Berabasz AF. Aviat. Space Environ Med, 16851 56-50.1
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