


ERRATA

On page 1, under PREVIOUS STUDIES, the BAL on line 4 should read 0.50 percent, the
BALS on line 6 should read .020-0.030 percent.
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LABORATORY PERFORMANCE DURING ACUT
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Studies designed to assess hangover effects have yielded mixed results.
Thus Takala, Siro, and Toivainen (46) gave subjects brandy and beer in the
evening (over a 2%-hour period), which yielded postdrinking mean blood
alcohol levels of 124 mg percent for beer and 152 mg percent for brandy, and
compared those subjects to controls. Significant impairment occurred
following alcohol in all performance scores (tests measured perceptual speed,
space, dexterity, and number and took 3 hours to complete). During hangover
sessions (12% hours after drinking), brandy scores were identical to control
scores while beer scores, when compared with scores made by controls,
yielded significantly poorer results for space tests and significantly better
results for dexterity. Karvinen, Miettinen, and Ahlman (25) assessed
physical performance (bicycle ergometer, handgrip tension, backlift, and jump
tests). Their subjects drank ethanol-fortified cognac in the evening and
were tested around 12 hours later the next morning. Only the bicycle test
showed effects of hangover (less workload performed). Idestr8m and Cadenius
(23) used four doses of alcohol in a grape drink and examined effects on
reaction time, tapping speed, coordination, critical fusion frequency (CFF),
standing steadiness, and cancellation of letters. The highest dose (mean
peak BAL of about 70 mg percent) had the most consistent effects and impaired
performance on all tests except CFF. However, 2 hours after drinking,
performance was approximately the same as before drinking; the next morning
(13 hours later) no alcohol effects were evident.

Myrsten, Kelley, Neri, and Rydberg (37) served three different beverages
(aqua vitae, beer, and cognac) during a li-hour evening meal, achieving a
mean peak blood alcohol level of about 120 mg percent. Their tests included
standing steadiness (eyes open and eyes closed), hand steadiness, reaction
time, a timed sequence-identification test (Spokes), the F test (verbal,
inductive, numerical, and spatial factors), and number identification
(correction test). Data were based on 15 subjects ages 31-54, who were used
as their own controls. All 10 test scores except simple reaction time were
significantly poorer during acute intoxication. Twelve hours after drinking
ended only two tests showed decrements, viz hand steadiness and the spatial
factor test. Morning BALs averaged 4 mg percent.

Seppdld, Leino, Linnoila, Huttunen, and Ylikahri (42) divided 40 men,
ages 18-25, into equal groups of controls, alcohol only, alcohol + sugar I
(fructose or glucose given in the evening), and alcohol + sugar II (fructose
or glucose given in the morning). Subjects fasted for 10 hours before
drinking ethyl alcohol for 3 hours between 1800 and 2100. Peak blood alcohol
levels exceeded 200 mg percent and were still above 50 mg percent 10-14 hours
later (tests given at 0800, 1000, and 1200). Tests were related to auto-
mobile driving and involved choice reaction time (lights and foot pedal
responses, sound and hand responses), coordination (eye-hand and multilimb;
essentially a type of tracking task using a steering wheel and a foot pedal),
and an attention test (two central and two peripheral dials with revolving
pointers). Since subjects were not equated on the-tests (all conducted the
next morning) although all were trained, results are a bit unclear. The only
significant difference between the control and the alcohol-only group was in






vodka and congener-type beverages for several types of behavioral tests during
acute intoxication periods (7,50). Another study (26) reported no vodka vs.
bourbon differences on reaction time (simple and complex) but poorer mirror
drawing performance after bourbon than after water; no performance effects

were significant 5 hours after drinking. Some studies have reported
significant response differences between vodka and congener beverages when the
latter have been "congener fortified." Thus, differences using "super-bourbon"
have been reported for risk taking (26,47) using 4 times the normal congener
levels and for EEG and nystagmus (34,35) using 32 times the normal congener
content.

Smoking Effects. Several previous studies have specifically sought to
define the interactive effects of smoking and drinking (i.e., the interaction
of nicotine and alcohol). Several studies (2,28,36) involved only subjects
who were smokers and tested them under smoking and deprived conditions. Some
performance differences are obtained under these conditions, e.g., reaction
time and arithmetic performance were better with smoking than without in these
subjects during acute intoxication, but the opposite relationship held 11 or
more hours later (2). A daytime study (31) which compared smokers and
nonsmokers on a cholce reaction time task suggested some differences favoring
smokers in "decision time" but no differences in "motor time" during acute
intoxication following low and moderate doses of alcohol (maximum BALs were
0.012 percent for the low dose and 0.065 percent for the moderate dose).

Method.

Subjects. Eleven general aviation pilots (seven men, four women) ranging
in age from 22 to 55 years (mean, 39.6 years) served as subjects. All
represented themselves as light-to-moderate drinkers who would have no trouble
handling five or so ordinary drinks in an evening. Their flying time ranged
from 160 hours to 20,000 hours (overall mean = 4,383; mean for men = 6,664,
for women = 390) and they were variously certificated as commercial pilots,
flight instructors, and private pilots. The subjects volunteered to spend one
night a week for several consecutive weeks in the lahoratory from 1700 to
approximately 1200 the next day. All subjects were administered a placebo, a
bourbon, and a vodka mixture over the period of test weeks. Subjects did not
know which mixture they were drinking on any given night and the order of
mixture presentation was counterbalanced as much as possible among the
subjects. Subjects were not allowed to have coffee or beverages containing
caffeine between dinner and breakfast, but they were allowed to smoke.

Tracking Task. Each subject performed singly on a two-dimensional
compensatory tracking task for 5 minutes during angular acceleration (dynamic
condition) and for 5 minutes while stationary (static condition). The
tracking task system consisted of an aircraft localizer/glide slope indicator
and a joystick. The vertical and horizontal needles of the indicator were
deflected by individual sinusoidal forcing functions with 15-second periods.
The subject was instructed to keep the needles in the center or null positions


































significantly increased nystagmus during dyi ic tracking, as has been noted
in previous studies (9,16), but there was nc lifference between the bourbon

and vodka conditions in the average ratings ' nystagmus either at midnight

or the morning after drinking.

Multiple Task Performance Battery.

MTPB Performance. For MTPB performance comparison data for placebo and
control conditions were available only for t : morning scores (no sleep
control predrinking tests were conducted, ar of course there were no
midnight tests scheduled for sleep control ¢ sions). There was no
significant difference between the morning = res on the MIPB for placebo
and sleep control conditions (t = 0.81) and, n fact, the mean composite
score for the placebo condition was numericeé y higher than that of the
control (527 vs. 525).

Mean performance scores for the MIPB ar presented in Table 4. Overall
analyses of variance on each of the six indi dual tasks and on the overall
composite yielded significant sessions effec for all scores (p < .001 for
all but problem solving and meters where p < 05), significant condition
effects only for tracking (p < .001) and the verall composite (p < .05), and
three significant sessions x conditions inte ctions (p < .05 for tracking
and patterns and p < .01 for warning lights)

for the individual tasks, the significa F ratios for meters and
arithmetic were largely overall effects (ind idual comparisons did not
yield significant results) due to consistent lower midnight scores across
all groups for meters and to consistently hi er scores during morning
sessions for arithmetic. Somewhat similarly circadian effects were evident
in the problem-solving task with midnight sc =s consistently the poorest and
morning scores consistently the best; howeve in only one case were these
differences significant, viz, for the bourbo :ondition, midnight scores
were significantly lower'G§_< .05) than morn j scores. Some more striking
effects were obtained for the remaining thre tasks. Specifically, the vodka
midnight session for patterns and both the v <a and bourbon midnight sessions
for tracking and warning lights differed sig Ficantly (performance was poorer)
from their respective predrinking and mornin scores (p < .00l in all cases).
Also vodka midnight scores for patterns were Ignificantly lower than those
for both placebo (p < .001) and bourbon (p < )5), bourbon midnight scores for
warning lights were lower (p < .001) than thc : for placebo, and both bourbon
and vodka midnight scores for tracking were | »rer than those for placebo
(p < .001 in both cases).

For the overall composite MTPB scores, ¢ ‘:ar-cut and consistent alcohol
effects were obtained. Specifically, the mit .ght scores for both bourbon
and vodka were significantly lower than both __edrinking scores (p < .0l and
.001, respectively) and morning scores (p < . )1 in both cases). Moreover,
both bourbon and vodka scores at midnight wer significantly poorer than
placebo scores (p < .01 in both cases). To i sure that the failure to obtain
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TABLE 4. Means and standard deviations for overall performance and
performance on the six individual tasks of the Multiple Task Performance
Battery (MTPB). All scores have been transformed to standard format

{mean=500, S.D.=100) with higher scores representing better performance.

MTPB Placebo Bourbon Vodka
Performance Pre PI PII Pre PI PII Pre PI PII
Lights M 485 492 521 501 428 531 524 456 525

SD 55 59 44 54 86 48 45 76 58

Meters M 511 483 508 495 502 511 512 481 508
SD 87 124 96 93 76 85 71 90 82

Patterns M 511 509 516 509 481 517 520 409 527
SD 38 66 54 45 77 62 61 159 60

Arithmetic M 491 485 535 480 458 511 487 482 529
SD 94 115 70 76 93 58 70 95 61

Problem M 513 493 524 482 463 520 494 467 506
Solving Sh 30 40 45 68 65 50 33 63 48
Tracking M 526 510 543 515 414 511 509 421 522
SD 83 87 73 77 114 75 70 114 61

Overall M 506 496 525 497 452 519 508 453 519
SD 40 51 31 34 59 33 29 64 27

any significant effects during the morning (hangover) sessions was not
influenced by the highly significant effects at midnight, separate analyses
were conducted using evening-morning difference scores, and morning-only
performance scores; no significant differences were obtained among the
conditions by either of these analyses. Moreover, morning scores for each
alcohol condition were numerically better than predrin%}ng scores.

Ratings of Effort and Performance. Ratings by subjects of their effort
and performance for individual MTPB tasks and the mean overall performance
ratings are presented in Table 5. Analyses of variance yielded only two
significant effects for effort and one for performance (p < .05 for each).
In all cases they were sessions effects: two for warning lights and one for
meters. Individual comparisons for the warning lights and the meters effort
ratings indicated that the vodka condition yielded lower ratings at midnight
compared to predrinking ratings (p < .05 in both cases); a similar (but
smaller) difference occurred for each of the other individual tasks in the
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vodka condition, but they did not reach significant levels. Warning lights
performance ratings also had significant individual effects confined to the
vodka condition at midnight, viz the midnight session was poorer than both

the vodka morning session (p < .05) and the placebo midnight session
(p < .01).

The overall composite MTPB ratings (the means of the individual task
ratings) yielded no significant effects for either effort or performance.
The performance ratings did show more consistency than those for effort in
that midnight ratings were lowest for all three treatments and morning
ratings were highest, but the differences were slight. The pattern of these
performance ratings, while not statistically significant, agreed generally
with the actual performance results in that poorest scores by both types of
measures occurred at midnight and the highest scores occurred during the
morning sessions for each condition.

Speech Comprehension.

Mean scores for the speech comprehension test are presented in Table 6,
Interestingly, they show no effects of the alcohol treatment. Scores were

TABLE 6. Means and standard deviations for the percentages of single words

correctly identified against a background of aircraft engine noise.

Control Placebo Bourbon Vodka _

Pre PI PII Pre PI P’I Pre PI P11 _Pre PI PII

M 60.9 - 53.9 6l1.3 56.2 53.6 59.5 57.4 53.1 60.2 58.3 54.4
sb 3.7 - 6.3 3.4 8.6 5.6 6.3 7.0 6.9 7.5 8.1 6.5

remarkably consistent for like sesslions across conditions and showed
identical patterns within conditions, viz scores were best in the evening and
poorest in the morning. An overall analysis of variance yielded only one
significant effect (p < .001); that was for sessions. Individual comparisons
yielded only two significant differences; morning scores for the placebo

(p < .01) and bourbon (p < .05) conditions were poorer than those obtained

prior to drinking.

Drunkenness and Hangover Ratings.

All subjects gave "0" scores on rating degree of drunkenness for
control and placebo morning sessions; two subjects gave ratings of "1"
("slightly drunk") during the placebo midnight sessions (see Table 7). All
subjects indicated drunkenness at midnight during bourbon and vodka sessions
(mean ratings of 2.36 and 2.09, respectively) and one subject each gave a "1"
rating during the morning sessions for the two alcoholic beverages. Analyses
of variance yielded highly significant effects (p < .001 in all cases) for
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Hangover M 0.0 0.1 0.0
Rating SD 0.0 0.3 0.0
Hangover M 2.6 2.5 4.0
Score SD 2.7 3.1 3.4
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Anxiety and Mood.

The mean trait score for the group on the STAI was 29.09 which is a
lower mean anxiety score than that obtained for college undergraduates (45).
With regard to state scores, since control scores differed from placebo (p <
.05), all four conditions were included in the overall analysis. Mean scores
for each condition appear in Table 8. The highest scores were obtained on
the mornings following the ingestion of alcohol. The overall analysis of
variance yielded significant F ratios for sessions and conditions (p < .05 in
both cases). Simple effects and HSD tests indicated that morning scores for
both bourbon (p < .05) and vodka (p < .001) differed from the control
condition and vodka also differed %E < .05) from placebo. Vodka morning
scores were also higher than both the predrinking and midnight sessions.
Placebo morning scores fell between those of the control and alcohol
conditions and probably reflect some effect of sleep loss. Thus, the highest
anxiety scores were obtained the morning after ingestion of alcohol and there
was no bourbon vs. vodka difference although scores for the vodka condition
were numerically greater.

Mood scores for the five factors assessed are presented in Table 8.
Control and placebo conditions had the poorest scores at midnight for
fatigue, vigor, and sleepy; nonchalance and affect tone scores were not as
consistent. The two alcohol conditions also yielded poor scores for fatigue,
vigor, and sleepy at midnight, but the poorest scores for these and the other
two factors were recorded in the morning during hangover periods. Analyses
of variance for the separate factors yielded the following significant
results: for fatigue, sessions (p < .001) and treatment (p < .05) effects;
for nonchalance, sessions (p < .01) and interaction (p < .01) effects; for
vigor, sessions (p < .001) and interaction (p < .05) effects; and for sleepy
and for affect tone, sessions effects (p < .001 and p < .05, respectively).

Simple effects and HSD tests yielded the following significant results:
(a) for placebo, midnight scores for fatigue and sleepy were both higher (p
< ,05) than their respective predrinking scores; (b) for bourbon, both
midnight and morning scores were higher than predrinking scores for fatigue
and sleepy (p < .001 in all cases) and for vigor (p < .05 and p < .001 for
midnight and morning, respectively), while nonchalance scores at midnight
were higher than both the predrinking (p < .01) and morning scores (p < .001);
(c) for vodka, the morning session was worse than the predrinking session for
fatigue (p < .001), sleepy (p < .01), and vigor (p < .01), and for vigor,
the morning score also differed from the midnight score (p < .01). With
respect to group differences, the morning ratings for fatigue and vigor were
significantly poorer for the bourbon (p < .0l and p < .05, respectively) and
the vodka conditions (p < .05 and p < .01, respectively) when compared to
placebo. Also, the midnight score for nonchalance was higher for the bourbon
condition than for either placebo (p < .001) or vodka (p < .0l). Thus, the
highest scores for fatigue and sleepy and the lowest scores for vigor were
obtained on the mornings after alcohol ingestion and there were no differences
between bourbon and vodka conditions.
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Means and standard deviations for "state" scores on the State-Trait Anxiety

TABLE 8.

Inventory (STAI) and for five moods assessed by the modified

Mood Adjective Check List (mMACL).

Control Placebo Bourbon Vodka
PI PII Pre PI PII Pre PI PIT Pre I1

Pre

Measure

STAI

28.7 29.8 32,7 29.6 29.5 34.6

30.2 29.6 29.8

STATE

4,9 6.1 8.1 6.0 3.9 8.1 6.5 6.1

6.4

mMACL

26.1 35.5 44.6
9.5 12.1

6.6

21.5 41.9 45,1
9.5 15.4 12.6

21.9 33.4 30.7
8.3 14.4 16.3

9.9

M 26.4 44.4 23.2

sD 17.5 14.0

Fatigue
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6.3 4.3

3.6

3.9 4.3 3.3 4.6 5.2 5.4 5.9

6.4

SD

11.4 19.9 18.1 11.3 23.8 24,6 13.8 20.2 24.6

M 13.3 24.2 1l1.4

Sleepy

4,1 6.5 7.7

7.8

7.6 10.6

8.1 10.2

9.4 7.8 5.2 5.1

SD

7.6
2.3

8.6 8.3 8.3 8.6 7.6 7.7 9.7 8.4 7.8 8.6 9.4
2.2 1.6 2.1 2.2 3.3

M
SD

Affect Tone

1.5

3.5

2.5

1.5

1.9

1.4



Sex Differences.

Analyses of variance (unweighted means solution) for groups of unequal
size were performed for the various scores derived during the study for the
seven men and four women (51). Although the men tended to have numerically
better scores on some measures (e.g., tracking and STAI) and the women tended
to perform better on other measures (e.g., speech perception), there were no
significant sex differences overall and no differential effect of alcohol
attributable to sex for this small-sample comparison.

Effects of Smoking.

Six of the subjects were nonsmokers; the remaining five smoked cigarettes
ad 1ib during the study. Analyses of variance on the various measures
ylelded no statistically significant overall differences and no differential
effects of alcohol between these small samples of smokers and nonsmokers.

Discussion.

The present study demonstrated significant impairment during acute intoxi-
cation for almost all tracking and MTPB measures. The only performance test
not affected by alcohol was that of speech comprehension. During sessions
conducted the "morning after,"” small circadian effects were consistently
evident (albeit generally insignificant statistically) on all tasks, but there
were no significant impairments due to alcohol and no congener vs. noncongener
differences. While subjects reported significant hangover symptoms, increased
anxiety, greater fatigue, and lYess vigor, there were no statistical differences
between the effects of bourbon and vodka on any of these ratings (in fact,
vodka, the noncongener beverage, produced numerically higher mean overall
hangover and anxiety scores than did bourbon).

In this study, mean peak blood alcohol levels were reasonably high (93 mg
percent by breathalyzer) and subjects underwent some sleep deprivation. The
tests sampled intensive tracking behavior in a simulated nighttime situation,
included angular motion effects, and also measured "long term" (1 hour) time-
sharing behavior. And, while results showed the tests to be moderately sensi-
tive to circadian rhythms and clearly sensitive to acute alcohol effects (with
the exception of speech comprehension), none showed hangover effects.

The results on speech comprehension are of some interest. Studies of
alcohol effects in the areas of audition and speech perception are extremely
few (48,49). 1t appears that alcohol depresses the acoustic reflex (39) and
the auditory evoked (cortical) response (17) with the latter remaining
depressed during hangover periods (24). While Schwab and"Ey (41) reported no
acute effects of alcohol on auditory sensitivity, Schneider and Carpenter (40)
. obtained small deficits in detecting a signal against a background of noise.
Of more direct relevance to present results, however, are the findings of
Bablik (3) who reported BALs between 32 and 195 mg percent and obtained no
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