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influence of Ethyl Aléohol ingestion on
a Target Task During Susiained ’Gz

Centrifugation

R. R. Burion and J. L. JAGGARrs

USAF School of Aerospace Medicine. Brooks Air Force Base,
Texas 78235

BURTON, R. R., and J. L. JAGGARS. Influence of ethyl alcohol
ingesiion on a targe: task during sustained +Gz centrifugation.
Acerospace Med. 45 (3):290-296, 1574.

Elght adults (7 males and | {emale) drank orange juice mixed
with 95% cthyl alcohol (@; 6.5; 1; 2; or 3 oz). Alcohoi content
of the juice was Dot revealed to the subject. One hour afterwards,
percent blood sicohol (B/A) was determined by breath analysis
srd then the subject was exposed to a series of 7-s tasks duriog
455 sccelerations {+G.). (Group 1: 1, 3, 4, and 5C; Group 2:
1, 2, 3, 8, and 6 G). During esch acceleration, a sub}:ct was
rradomly presented six tracking tasks. Performance wwr quanti-
fied ae the time in seconds (s) required to “hit” an electronic tar-
get. The acute effects of G and/oc alcohiol consumption and
B/A wupon task periormance were considered as the chaage
from 1 G with no alcohel. The combination of the higher alcohol
ad G levels resulted in a potentinted reduction in performsace.
A 9.9% reduction per G In performance per 0.1¢ B/A was evi-
dent In the range from 1 through 6 G Independent of the de-
cresse in performance at varlous accelerative levels with a B/A
of O.

A LCOHOL APPEARS to bc a contributing factor
in 10% to 40% of general aviation accidents
(3,8,9,11,22). Also, evidence suggests that some causal
relationships between alcohol and military aviation acci-
uents exist, although at greatly reduced incidence (7).

Military flight frequently produces accelerative forces
( +G.) which signific antly alter the ambient gravitational
environment for airc;ew. Sadoff and Dolkas (21}, Rog-
ers et al. (17}, and Zuidema et al. (27), reported
significant reductions in task performance as G increased.
Alcohol consumption also is known to adversely affect
performance (1,2,6,13). However, wken alcohol is com-
bined with other drugs or environmental stressors,

The research reporled in this paper was conducled by per-
sonniel of 1he Environmenial Sciences Division, USAF School
of Aecrospace Medicine, Acrospace Medical Division, AFSC,
Unitest Stales Air Force, Brooks Air Force Base, TX. Further
reproduction is authoiized to satisfy the needs of the U. S.
Government.

The voluntary informed conseat of thc subjects used in this
research was obtained as required by Air Force Regulation
80-33,
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human performance usually is reduced synergistically
(14,16,18.24,26).

Little information is available regarding the effects of
alcohol combined with sustained G. Browne (4) ob-
served that alcohol decreased blackout tolerance and
increased the incidence of nausea ard disorientation
occasionally associated with centrifugation—human per-
formance, however, was not measured in this experiment.
Considering the lack of knowledge in this area and the
possibility of a synergistic decreas. in human capability
during exposurc to increased G after alcohol ingestion,
the follewing experiments were pcrformed and the re-
sults are reported hessin.

MATERIALS AND METHODS

Experimental Design: Eight adalt subjects (7 males
and 1 female) with prior acceleration {centrifugation)
exnerience were allowed several opportunities tu gain
experience in using our target task at sevcral sustained
(45 s) acceleration levels (+6 G, maximum). Each
subject gained a satisfactory level of se'*-evaluated com-
pctence; viz., the level of ability whers each person sub-
jectively considered further experience would not in-
crease proficiency. Standard USAF CSU-12P anti-G
suits were worn during acceleration exposures and the
subject was allowed to pe.form the M-1 straining mancu-
ver as necessary to prevent peripheral Lght loss (PLL).
A maximum level of 45-s exposure to either 5 or 6 G
was chosen by the subject as the highest +G. level
where he or she felt “comfortable” while performing
the task. Consequently, two experimental groups (four
subjects/group) were formed, each using one of the
following acceleration (in-order) profiles: (a) 1 G (in
the centrifuge gondola, but not moving—static test);
3G:4G;and35 G;or(b) ! G (staticicst); 3G, 5G;
and 6 G (Table 1). Accelerations were produced by ihe
USAFSAM human centrifuge using safety procedures
stipulated elsewhere (15),

Task performance during acceleration was evaluated
twice cach week using random alcohol ingestion levels
(Table 1). The volume of 95% ethy! aliohol for each
subject was measured and then mizxed with 1 pint of
fresh orange juice. The alcohcl conient of the orange
juice was unknown to the subject. The juice-alcohoi
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mixture was swallowed within 15 minrutes. One hour
following alcohol ingestion and after the G-suit was
donned, the percent blood alcohot (B/..) level (grams
of alconsl/100 mi of blood) was dew.wined using
breath analysis methods® (23)-—the B/A was unknown
to the subject. At this time, the subject was seated and
restrained with a harness in an aircraft seat inside the
centrifuge gondola and exposed to the appropriate (a)
or (b} series of 45-s acceleration rurs with 2- to 3-min
rests between cach acceleration exposure. During each
acceleration exposure target-task abilities, ECG, and
heart rate were monitored using a Mark 200 Brush re-
corder, and simultaneously taped on a Model 4742
Sangamn recorder for later computer analysis.

Three additional acceleration task performances were
conducted in which neither alcohol nor orange juice was
consumed. The first of these occurred at the beginning,
the second in the middle, and the third as the final ex-
periment (Table 1). These differed from the no-alcohol
control performance in that the subject had not drunk
any liquid prior to acceleration exposure, thereby realiz-
ing that alcohel was not being administered. Using these
learning control tasks, it was possible to (a) recognize
task performance proficiency changes wkich conceivably
might have occurred as the subject gained more &x-
perience in performing the tasks during the course of
the experiment and (b) quantify effects resulting from
acceleration per se independent of alcohol consumption.

Targer Task: We devised the target task and details
will become availablc as a local technical report. The
task uses two 12-in oscilloscopes, one located in the
centrifuge gondola for viewing by the subject and the
other in the centrifuge control room operated by the
monitor. The target appears on both oscilloscope screens
as a “lighted +7. The target first is presented electron-
ically on the monitor’s screen whereupon he has the
option of initial target location on the scope periphery;
eight positions are available about the circular screen.
The actuating of the task is the release of the target by
the monitor which presents the target on the subject’s
screen for the first time. The target is electronically
driven by the subject in the centrifuge by moving an
aircraft-control stick between the subject’s legs—the
gondola’s interior configuration is the mockup of a fight-
er aircraft (15). The subject attempis to center the
target on his screen, upon which is painted a gunsight.
Superimposing the gunsight and target positions on the
scope and simultaneously pressing the “firing” button
located on the control stick rzsults in a “hit” and the
target disappears from the screen only to reappear again
at some location—again selected by the moritor-—on the
screen’s periphery at the beginning of the second task.
Each task is hmited to 7 s and a series of six tasks re-
quire a total of 45 s—0.5 s is required for each task
presentation. The occurrence of a hit within the 7 s

*Siandard “breath-analysis” techniques as described by Stephen-
son Corp., Red Bank, NJ, were emplcyed vsing a Model 900
“Br:athalyzer.”

TABLE 1. ETHYL ALCOHOL (95%) ORAL INGESTION
SCHEDULE FOR EACH SUBJECT IN OUNCES.

Semiwvee-kly experimental sessions

Subject * . 3 4 5 6 71 8 9*
Pw 0 o0** 1 2 0 0S5 3 s 0
TCt e o0s 2 3 0 1 15 0 o0
GT+ 0 1 05 3 e 2 o0** 15 o
RDt 0 2 3 or 6 i 05 08 0O
M 0 3 0°* 0S5 0o 2 t 05 o0
RK 0 d** 1 2 0 05 3 15 0O
3t 0 1t 3 05 e 2 o0 1S o
AW 9 2 1 o*e D 3 05 1S 0

Mearn dose# (1.2 14 i4) e 134 (1S 12 L11) =13+

* Target-task leamning conirols.

** Drank orange juice conly.

t Acceleration profile “b" (note tex1).

% Mean alcohol dose (oz) per subject for each senn-weekly zession.

+ Overall mean alcohol dose (0z) per subject for each phase of the
experiment.

aliotted time per task and the disappearance of the target
result in a wait by the subject until the next task is
presented always at 7.5 s intervals. The firing time
(“ammuniticn”) was unlimited during the task; how-
ever, the subject was cautioned against excessive am-
munition expenditure. The location of the target on the
scope, three different performance times, and shots fired
per task were electronically monitored, taped, and later
computar anafyzed. Thus, it was possible to quantify
several psychomotor responses by the subject during
target display (Tables IV and V).

RESULTS

Subjective response: Each subject, at the completion
of the day’s accelerative exposures was asked the fol-
iowing personal opinion questious: (a) Was any alcohol
in the orange juice you coasumed? (b} Approximately
how much? (¢) Did the alcoho! affect your acceleration
tolerance (increase or decrecase)? and (d) Did alcohol
affect your task performance (increase or decrease)?
Acceleration tolerance was considered by the subject as
the relative euse or difficulty in preventing PLL during
the higher +G, levels by using the M-! straining
maneuvers. An analysis of this questionnaire compared
with the alcohc! consumption level is found in Table I1.

The greater the alcohol concentration of the orange
juice, the more readily was the alcohol recognizable
yet, even at 1 oz., one subject did not realize the alcohol
content of the liquid. Interestingly, this same subject
previously had recognized alcohol in a weaker solntion of
0.5 oz alcohol orange juice. Three subjects belicved
alcohol to be present in nonalcoholic orange juice. Cne
such subject thought the “alcohol” reduced his accelera-
tion towerance whereas another subject considered his
overall task performance belped by “alcoholic drink.”

Seif-evaluation of task performance was quite ac-
curate, with the majority of subjects rating their task
al:llities low after 2 oz (B/A range of 0.06-0.10) of
alcohol, Drinking 3 oz of alcohol convinced all of the

Aerozpace Medaaie ~ Mawen, 15 .+ W1
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TABLE 1. SUBJSECTIVE OBSERVATIONS EXPRESSED AS PERCENTAGES OF THE TOTAL
EXPERIMENT AL POPULATION REGARDING ACCELERATION fOLERANCE, TASK PERFORMANCE, AND
ABILITY TO RECOGNIZE ALCOHOLIC CONTEMTS OF THE ORANGE JUICE COMPARED WITH ALCOROL

DGSE AND BLOOD ALCONOL LEVELS.

Alcohol
dosage; oz Alcohol Acceleration tolerance (%) Tassk perfortaance (%)
(B/A range)** N recognized (%7 ) Improved Nochange KReduced Improved Nochange Reducsd
0 8 37 0 €7 ki) 13 67 0
(0}
Q.5 9 67 0 67 13 0 83 i7
(.01-.03)
1 9 89 k1] 50 12 ik 83 12
( 02.05)
2 12 92 18 53 27 0 27 73
(0.06-0.16)
3 9 100 56 22 n 0 0 100
{above 0.10)

N = number of observations per alcohot duse group.

*3 of 8 subjects thought some alcohol was in the no-alcohol orange jruce (control drink).
** B/A = % blood alcohol range of subjects 1 hr following aicchol ingestion as determined by breath analysis.

subjects that their task performance was reduced. On
the other hand, alcohol subjectively affected acceleration
tolerance quite differently in that following 3 oz of
aicohol consumption, 569 of the subjects considered
their ability to keep vision during +G; required less
effort and the wsual discomfort of the pressurized G
suit was diminished. One subject (3 oz) had difficulty
maintaining vision during the § G exposure because of
an unsatisfactory M-1 effort.

Other general comments on the subjective cffect of
alcohol appeared to involve problems in orientation
associated witk he higher 2- and 3-oz doses; viz., (a)
increased “tamblitg” sensation at the termination of a 5-
or 6-G run, (b) increased nausea, and (c) fecling of
being in a continuous “dive” at 5 G. The nausea feciing
verifics the earlier findings of Browne (4).

Other interesting con »laints at the 2- and 3-oz doses
were the appearance of the target at 5 and 6 G to seven
of the cight subjects. Four complained that the target
became “blurry” whereas three explained that the target
“flutiered” up and down, giving a “jerky motion-pic-
ture” effect. In these threc subjects, a definite vertical
nystagmus was observed via the centrifuge TV monitor.

Heart Rate: Data from only the 1-, 3-, and 5-G ex-
posures were analyzed, since both groups of subjects
were exposed to these acceleration levels. Statistically
significant effects (analysis of variance) were found

TABLE lil. MEAN HEART RATE FOR +G, EXPOSURES
WITH AND WiTHOUT ALCOHOL INGESTION. THE
RELATIVE ALCOHOL AND ACCELERATION EFFECTS (%)
AT 1, 3, AND +5 G, ARE SHOWN IN FINAL LINES.

G 1 3 5
No aleohol 98.2 113.3 142.7
All doses of alcchol 1100 123 155.0
Alcoho! effect % 120 159 8.6
G effect % 0 154 453

effect % = [(Experimental — Control)/Conircl] » 100

292 Aerospace Medicine » March, 1974
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between heart rate and alcohol consumption (p < 0.01)
and between heart rate and acceleration (p < 0.001).
Heart rates at 1 G and prior to acceleration were
statistically elevated following alcohol ingestion—an al-
cohol effect was present and quantitatively similar at
all dosage levels. Consequently, the aleohol effect on
mean heart rate during the 45-s exposures was consid-
ered irrespective of dose and is shown in Table 111
relatire to acceleration effects. An elevation in heart rate
correlated with alcohol ingestion is found at 1, 3, and
S5 G, although its relative (percentage) efiect upon
the total heart rate change is greatly reduced at +5 G..
The acceleration effect on heart rate foliowing alcohol
ingestion is specific for acceleration and quite indepen-*
dent of pre-acceleration (baseline) heart rate; e.g., the
heart rate at t G, with alcohol was elevated to 110
which is approximately the mean heart rate ai +3 Gs
without alco .., yet exposures of individuais to +3 G,

160t
14C

120+ /

HEART RATE (8PM}

0 1 2 3 4 5
TASK NUMBER / 45 SEC. EXPOSURE

¥ig. 1. Heart rate increases during acceferation exposure in
the absence of alcohol—each task number represents 7.5 s dura-
tion. The arrow denotes heart rale at 1 G prior to acceieration
onset. Task No. 1 is the m2an heart rale during the first 7.5 s ex-
posure after the appropriate G level is reached.
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TABLE IV. EFFECT OF ACCELERATION ON FOUR TARGET-TASK INDICES
IN ABSENCE OF ALCOHOL (ANALYSIS OF VARIANCE).

Total time
Total firing target on
time/task screen/ e sk Reaction time Shots fired/task
Acceleration (seconds) (seconds) {seconds) {number)
1 248 3.54 411 13
3 456 423 .348 20
5 .489 4.40 RIK) 2.0
p< 3.001 0.001 0.001 0.001

TABLE V. EFFECT OF ALCOHOL CONSUMPTION ON FOUR TARGET-TASK
INDICES AT 1 G (ANALYSIS OF VARIANCE).

Total time
Totul firing target on
Alcohol Lose time/task screen/task Reacticn time Shots fired/task
(0z) {seconds) (scconds) (seconds) {number)
0 245 3.540 A1l 1.3
0.5 240 3.513 431 14
1.9 .241 3.703 422 1.3
20 236 3.363 438 14
30 299 4.246 472 1.5
p< 0.05 " 061 NS. N.S.

N.S. = not statistically significant; p > 6.0S.

with the elevated alcoholic heart rate resulted in a further
increase in heart rate to 131.3.

Although mean acceleration heart rates are shown in
Table JII, a time effect (durati-n) at +3 G, was
statisticaliy determined for seven subjects. and is shown
for nonalcohol heart rate in Fig. 1-—qualitatively similar
acceleration responses alsc were noted following alcohol
ingestion. The initial abrupt increase in heart rate at
acceleration onset (dashed lines) is followed by a con-
tinuing increase in heart rate during + G,—the higher
the G, the greater the effect. The heart rate response is
apparently independent of task anxiety since it was not
found in subjects performing the task at 1 G (Fig. 1) »

Task performance. This was the first time that this
particular target-task has been used experimentally. Con-
seguently, the useable indices were unknown until data
analysis was attempted. The following obvious measure-
ments were evaluated statistically using an analysis of
variance: (a) total firing time per task, (b) total time
target on screen per task, (¢ reaction time-—time inter-
val between target appearance on screen and the first
stick movement, and (d) nufnber shots fired per task.

The task results were cvaluated in two stages:(a)
learning controls were analyzed to determine the effecis
of acceleration per se and to determine if a significant
change in task skill had occurred during the experimental
period of 5 weeks, and (b) analysis of those portions of
the task where various levels of alcohol had been ingest-
ed.
Acceleration-Learning effects: All four of the indices
in the learning control group were a functior: of G-level
as shown in Table IV. Several measurements of task

performance-—(a) total firing tin.c, (%) total time target
was on the screen, and (c} shots fired—indicated a
reduction in target tracking ability as the G level in-
creased. Interestingly however, the subjects apparently
became more alert during G exposure as shown by a
significant reduction in mean reaction tires at buth 3 and
5G.

With regard to learning, two of the four indices—
“reaction time” and “total time target on screen”—were
statistically shorfened as the experiment progressed. The
reaction time at all G levels went from a mean of 0.395
§ at learning control ! 1o a mean of 0.340 s at the end of
the experiments. Total time target on screen per iask
likewise was reduced statistically during the course of
the experiment by 0.594 s. However, since the alcohol
doses were randomly distributed over the duration of
the experiment, data sensitive to learning were not re-
evaluated for this learning effect.

Aleokol effect: The alcohol effect at ! G upon the
above four target-task indices is shown in Table V.

-Alcohol ingestion sigpificantly increased total firing time

per task and total time target appeared on the screen——
effecis similar to those resulting from increased G (Table
IV). Unlike acceleratior. effects, however, reaction time
was increased with alcohol consumption, although not
statistically significant, and shots fired per task were
not significantly altered.

Combined acceleration-alcohol effect: The combined
effects of alcohol ingestion and G exposure on task per-
formance were considered in detail using the index “total
tisme target was on the screea per task.” We believe that
this index combines several task performance assess-

Aerospace Medicine + Warch, 1978 293
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Fig. 2. Percent reduclion in performance (P) as a function
of acccleration (G) as determined in this investigation in the
absence of ingesled alcohol and compared wilh previous siudies.

TABLE VL. PERCENTAGE REDUCTION IN TASK
PERFORMANCE# AS A FUNCTION OF VARIOUS DOSES
OF ALCOHOL AND/OR LEVEL OF ACCELERATION (G)

EXPOSURE COMPARED WITH PREDICTED VALUES.{

Alcohal (0z)

4G, 0.0 0.5 1.0 2.0 3.6 Source
| 0 4 § i 21 observed
3 22 141 20t 21 62*  observed
26 27 23 43 predictedi
5 26 20t 37 T2+ 79*%  observed
30 31 27 47 predicted$

t = less than sumumaiion: * = synergistic increase; } == predicted ve-
duction if A task performance was a function of the -ummation
of alcoho! and G effects.

# Task performance defined in text as “total time target appeared
on screen”; % reduction = [Time (control; 1 G; 0 aicobol) ~
Time (>1 G; > 0 aleobol))/Time (Control)] x 100

TABLE V1I. VALUES FOR THE EQUATION (P=a+b A)
CONSIDERING PERCENT REDUCTION IN TASK
PERFORMANCE (P} AS A FUNCTION OF PERCENT BLOOD
ALCOHOL (A) AT EACH G-LEVEL.

+G, 1 3 4 5 6
a 0 12 4.5 17 30
b 102 249 424 483 616
n* 47 a7 20 46 2t
rt 0.26 0.44 0.68 0.60 .72
Pt < 0.10 0.01 0.01 0.01 0.01

* n » number of pairs of variables per G.
t r = correlation coefficient.
# p < = statistical probability by chance occurrence.

294 Aeraspace Medicine + March, 1974
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Fig. 3. Relalionship of percent reduction in 1ask performance
per percent blood alcohol concenlralion (b) wilth acceleralion
(G) exposure independent of G effects wilhout alcohol.

ments into a single quantity: (a) reaction times and
(b) several measuremenis of accuracy. The sensitivity
of this index as a learning indicator was borne out in
the learning control portion of this experiment. Also, it
was the only index that was affected statistically sunilar-
ly either by alcohol or acceleration (Tables 1V and V3.
Henceforth in the text, the term “task performance™ is
synonymous with “total time target is on screen per
task.” The time per selected task was considered as a
percent change from ! G (no alcohol) controls and
compared with effects of both increased G and alcohol
consumption. These data also are compared with the
“predicied percentage reduction” if change in task per-
formance had been a simple additive function of the
alcohol effect and G effect (Table V1). Interestingly,
reduction in task performance is seldom a simple sum-
mation of these two effects. This only occurs at 3 G with
2 oz of alcohol and 5 G with 1 oz of alcohol. In general,
fess G and less alcohol together results in a less-than-
additive effect and more G together with more alcohol
causes potentiation—-a synergistic reduction in task per-
formance.

The individual reduction in task performance was
considerzd with percent biood alcohol level for each G
tested using regression analysis. A quantitatively dif-
ferent rectilinear equation was determined for each G
level:

P=a+bA (Eq. 1)
Where:
P = % reduction in task performance, and
A = 9 blood alcohol
Values for the i:tercept (¥a”) and slope (“b”) and
correlation coefficient (“t” value) for each G-level are
showa in Tabie Vil.

The intescepts (“a”) of these equations denote the
percent task redu::ion independeni of blood alcohol-—G
effect only. These are compared with data obtained at
the 3- and 5-G levels in the learning control portion of
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this study and trom other task-performance studies (Fig.
2y (17), (20), (27). Our results—denoted by squares
and open circles—suggest agreemen: as to the percentage
of performance reduction which occurs during 4G,
exposure in the absence of alcohol. The values from
Rogers et al. (17) are from subjects seated with a 30°
back-angle tilt which should not differ significantly from
the other data in Fig. 2 obtained using the more con-
ventional 13° seat angle (5). Our mathematical de-
scription of all available performance reduction (P)
values relative to +G. acceleration (G) appears to be
exponential:

P = ].5e"5MG

0.88; p < 0.01 =)

T
In the 1- to 5-G range the effect of acceleration on re-
duction in performance appears to be relatively moder-
ate; however, as G increases and the subject is required
to strain and perform the exhausting M-I maneuvers
to maintain vision, performance rapidly deteriorates.

The slopes (“b”) of Eq. I found in Table VII quantify
the percent reduction in task performance as a function
of blood alcohol percent. The slope “steepens™ with an
increase in cach G level, suggesting a combination of G
and blood alcoho! effects upon task performance. This
lvlﬁ[;uuall;y Ullwann pv CET sk iu\ju\.l;uu/ {1\.1\.\:”[
blood alcohol-—slopes “b” of rectilinear equations (Eq.
11 derived for each subiect |n = 30]—with increasin;
G was considered using rectilinear regression analysis:

b =4 4 99G
7 =067,p<00i;n=30

This relationship is plotted in Fig. 3. Each slope “b”
represents the percent in reduction per concentration of
blocd alcohol as shown along the ordinate; viz,, 400 =
40% reduction in performance in a person with a blood
alcohol concentration of 0.1% , which is a level frequentiy
considered to be excessive for operating a motor vehicle.

The G slope (99), therefore, of Eq. 3 indicates that a
9.9% reduction occurs with each G increase in accelera-
tion in those persons with a blood alcohol concentration
of 0.1% independent of the decrease in performance
found at various accelerative levels with a B/A of O
("a” of Eq. 1).

(Eq. 3)

DISCUSSION

Visual problems regarding the target task were re-
putted by seven of the cight sebjeets at 5 and 6 O
with blood alcohols of 0.02 and higher. Included in
Viow woven sitgorts e throon who ermmplbined of Shie
target “fluttering up and down” giving a “jerky motion
picture” effect. Vertical nystagmus was observed in these
subjects during the G exposure via the television monitor.
This nystagmus response appears to correspond with
Phase | of the “positional alcohoi nystagmus” phenome-
non (PAN 1) recently reviewed by Ryback and Dowd
(20). This impairment of vestibular function appears
about 30 min after alcohol ingestion and lasts about 3 to
4 hours.

ihe otner four subjects aiso nad visuai probiems at
the higher G levels; however, they described the target

as “blurry” and the occurrence of vertical nystagmus
was not observed. The physioiogical basis for blurred
vision associated with alcohol appears to be associated
with a muscle imbalance which occurs prior to double
vision (diplopia). This phenomenon alsu appears to be
exaggerated by increased accelerative forces.

Exposures to high G during military aeronautics are of
short duration, Consequently, methods used to test per-
formance during sustained high G must meet the es-
sential requirerent that the duration >f e test be short
lived. Only those .eaction-type tests may be used, there-
fore, which eliminate the more complex and, probably,
more scnsitive tests based on memory. It has been hy-
pothesized that psychomotor performance tests of short
duration are not appropriate for studying the acute ef-
fects of alcohol since it appears that man can com-
pensate for alcohol over brief spans of time (19). Fre-
quently, therefore, the effects of alcohol on performance
are determined using psychomotor testing over an ex-
tended period of time. Rutenfranz and Jansen (19)
used 30 min tests and Fluech ef al. (10) tested for a
1-hr session. Their performance degradation percentage
was on the order of 10 times those reported in this study.

On the other hand, shorter-lived tasks—the 10-min
“Kugeltes¢” (12) and controlled aircraft maneuvers with
experienced and inexperenced pilots (2)-—have been
used at 1 G to cstimate performance dscrements associ-
ged woh alechs! :ﬂ'sc.n;&r aid p‘ﬂu:}l.s afrorail, Tire ¥
sults of these tests of shorter duration were similar and
suggested performance decrements in the order of 20%
with a B/A of 0.10.

Our tracking task—very simple and lasting only 45
s—identified reductions in task performance at 1 G
of 21% associated with alcohol ingestion of 3 oz and a
mean B/A of 0.12 (Table VI). However, we were
unabie to detect reductions in task performance at 1 G
in the lesser alcohol range, as was done by others using
more-sophisticated testing methods (2,12).

Initerestingly, our subject’s performance appeared to
be quite sensitive to acceleration per se; e.g., 3 G re-
sulted in approximately the same percent reduction as
found at 1 G in performance (22% ) after ingesting 3 oz
of alcchol (21%-—note Table VI). Of course, as noted
earlier, the combination of 3 oz of alcohol at 3 G results
in a potentiated 62% reduction in task performance.

It is appropriated to note that Billings et al. (2)
observed specific pilot errors which they termed as
“major” and “catastrophic” with a percent blood alcohol
ol d-—a Tevel whiore they touad vy o 2% redmtion
in overall task performance. In our study, the combina-
toh uf 500 - T ool elcotil roduced fu sl Te-
duction in mean task performance of 79% (Table VI).
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