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INTRCOUCTION

Considerable literature exists devoted to 3tudies of a form of acute alcohol
tolerance known as the "Mallanby Effect.” The purported phanomenon is named
for E. Mellanby (1519) wnho first reported that the magnitude of behavioral
izpairment associated with a given blood alcohol concentration (BAC) i3 greater
during a rising BAC than during a falling BAC. While the majority of experi-
ments examining the issue have supported the existence of such a short tera,
rapidly develcping tolerance effect, incomplete control of many possible biasing
factors have left the reliability of the pnenomenon and its magnitude in doubt.

Despite the limited knowledge regarding the effect, there has appeared the
suggestion that this source of variability in skill performance at a given BAC
could be used as a legal defense agains® an accusation of driving under the
impairing influence of alcohol (Rabinowitch, 1955). The argument zppears to
rest upon the assumption that this source of variability is sufficiently great
to render meaningless the establiskment of a given BAC as the point at which
impairment is sufficient to affect driving.

This study was undertaken to evaluate the reliability and magnitude of che
Mellanby phenomencn with attention to issues most relevant in generalizing
to perscns accused of driving while under the influaence of alcchol (DWI).
Thus the subject popalation included both =moderats and heavy drinkers, and
special attantion was given to administering the alcohcl treatments at rates
typical for the drinking population.

As Hurst and Bagley (1972), Harger (1963), and others have noted, many prior
studies of the Mellanby effect have Ipen inconclusive due to failure to provide
adequate controls for possible confounding factors. For example, many studies
have based their BAC estimates upon vencus blood samples extracted from variors
body extremeties at the same time that performance measuras were taken. Since
venous blood alcohol levels derived from limb samples lag considerably in tine
in reaching equilibrium witl blood alcohcl concentrations obtained from the
arteries or the brain during the rising BAC pericd, analydis of venous blood
samples would inevitably lesd tc 2~ underestimation of the ctrue brain alcohol
concentration during the rising BAC (Harger, 1963; Begg, Hill, and Nickolls,
1963). Thus a performan~; test taken during the rising BAC will exhibit g-eater
impairment than during *he falling BAC if the alcohol level is determined by
venous sampling since the brain BAC is underestimated during the rising condi-
tion by the venous 3AC. This source of confounding may be overcome by using
sourccs other than venous blood samples to obtain BAC estimates. Suitable
techniques for estimating brain BAC include analysis cf arterial blocd samples,
fingertip capillary blocd samoles (Goldberg, 1943), or breath samples (Hurst
and Bagley, 1972), since the lungs are in equilibrium with artsrial blood and
hence the brain.
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! Anotlier confounding facter in past studies of the Mellanby phenca.oon has been
i a failure to control adequately for practice effects. Typically, a subject is
adninistered alcohol and his perforzunce is examined at comparable BACs, first
during the rising alconol period and then again during the falling alcohol
period. (cf. Mirsky, et al., 194l1; Eggleton, 194i; Alha, 1351.) In these
exapples, the practice obtained during the rising BAC tests might be expected
to bias the rasults obtained under the falling BAC conditicns. Golberg (1943)
and Hurst (1972) controlled for practice effects by having control placebo .
subjects who received the same tine sequence of tests as the :xperimental
subjects. Tbe error scores of the control subjects for each time period were
then subtracted from the scores of the experimental subjects. This technique .
is an adequate control except for any differential effects of practice which
ccocur in the placebo state as cozpared with the alcohol state.

One factor of importance which has not been considered ir past studies on the
Mellanby effect is the influence of the rate of adzinistration of the alcchol
treatments. In nearly all prior studias, the rate of administration has been
extremely rapid. Thus Goldberg (1943) administered doses of .63 to 1.42 grams
alcohol per kilogram bodyweight (g.alc./kg.bw.) in ten minutes; Mirsky, et al;
(1941), gave 1 g.alc./kg.bw. in five ainutes, and Alha (1951), .5 to 1.2§5
g.alc./kg.bw. in 12 ainutes

The difficulcy with rapid rates of alcohol adainistratior is the possibility
tlat the greater risine curve impairment found in these studies is due to

the rnte of changa in LAC, ratlwer than any basic difference in performance
G2 tie rising versus the falling curws. Kalant, LeBlanc, and Gibbons (1371)
fuggest that acute tolerance takes tine to develop and hence the more rzpid the
intake, the less time available for acute tolerance to develop at any given
BAZ. Obvicusly, when attempting to genmeralize from laboratory data to the
significance of acute tolerance for ispairment in persons arrested for DWI,
it is necessary to administer the alconol at rates typical for most drinkers.
If the rate of administration affects ths degre=s of impai.sent of behavior at
a given X 7, comparisons of rising and falling .AC periods &hould be under-
taken at slailar rates of rising und falling S.°s for the most meaningful
coaparison from a theoretical standpoint.

Moreover, from the empirical viewpoiunt of the relevance of this acute tolerance .
effect to the relative degree of ixpairment of persons arrested for DWI, 1t

would be necessary to administer the alcohol at rates typical for most human

drinkers. Observations in bars sugjest that intakes greater than 3 to 4 drinke v
per hour is rarely found, even for heavy drinkers. This generalizatic. is,

of course, highly a function f the cultural areas sucveyed.
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Pinally, except for cthe worx cf Goidberg (1243, 1966), few have exazined whether
dcute tolerance varies as a function of prior drinking history. Since heavy
driking practices clearly procdice a chronic aicohol “wlerance, an examination
of acute tolaeranca should sample perscns with a range of drinking practices.
Again, this is of zonsiderable importance for persons arrested for OWI sirce
chey tend to be those with histories of heavy drinking.

This currenc axamination of the Mellanby effect attempted to control for the
factors discussed above. Forty subjects were tsstad——20 of whom were very
heavy drinkers capable of reaching .15% BAC without discomfort 2nd 20 were
moderate drinkers who would have difficulty achieving a BAC creater than .10%
without illness. Alcohol administration averaged .320 gr.alc./kg.bw. per hour
for moderate drinker=, and .345 gr.alc./kg.bw. per ncur for heavy driakers.

Tc counterbalance for practice effects in the presence of alcochol, subjects

were required to attend two drinking test sessions-—cnce for testing on a

rising BAC curve and once for testing on a falling BAC curve. Yalf the sub-
jects were first tested on the rising B3C curve and then on the falling BAC
curve on the second test day. The other half of the subjects received th. treat-
ments in the reverse order. Fizally, the alcohol level was determined through
use of a breath sampling gas chromatograph, a technique which samples a scurce
of alcohol information in equilibrium with arterial blood alcchol levels.

Five behavioral performance measures were .aken at various BAC points. These
measures were: hand steadiness while standing and sitting; body swvay in the
lateral and anterior/posterior planes; and auditory signal detection wvhile
simultanecusly executing a digit recall task.

METHELD

&2““

Male subjects were recruited by referrals from the California State Unemploy-
ment Jf.ice, from advertisements in newspapers and from notices ported in the
local Departmernt of Motor Vehicles office. An initial screening interview of
spplicants reruved those w.th pussible health defects cor histories of excessive
past or current drug usage. The Cates and McCoy (1973) and Cahalan, Cisin, and
Crossley (1969) questionnaires were administered to the remaining applicants
and the results used "o classify subjects into 2 arbitrary classificatiors as
"heavy” or "modera’.e” drinkers. For the purposes of this study, these terms
are used to desiguate persons believed capable of achieving without illness a
BAC of .15% (heavy) or a BAC of .10V (moderate). Heavy drinkers were required
to obtain a score of 23 or gresater upon the Ciates and McCoy (1973) sczle as

c-————

PP ————
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well as indicating in the interview a recent hiutory of heavy drinking experience.
Moderate drinkers were those who obtained less than 23* on the Oatea and McCoy
scale but weres classified 2s at least "light” drinkers on the Cahslan, Cisin, and
Crossley scale. All 29 subjects in the heavy group vere classified by the
Cahalan, at al., scale as "heavy” crinkers. Of the 20 jubjocts in tha moderate
gqroup, =he Cahalan, et al., scale classified J as *light,” 10 as "moderate,” and /
as "heavy" drinkers.

The two groups: vere quite similar in age, incoTe, weight, and marital status with
a slightly higher educational level in the moderate group. F¢ - the moderate
grou ), mean age was 30.9, mean education was 15.4, =edian income was $5,000,

and mean weight 1C9. Comparable mean figures for the heavy drinkers was age 30.6,
education 13.7, median income < £5,000, and weight 177.

Study participants were paid $1.65 an hour plus tine and one-half for overtime
over 8 hours with an additional $50 bonus for completion of .he study.

Response Measures and Apparatus

Hand steadiness while standing was measuss? by the amount of tima a met. . stylus
was in contact with the walls of a hole in a metal plate. The lmm dia etex
stylus had a $.17cm length t  which wvas inserted halfway in a 6.4mm di.neter
hole.

The hole in the metal plate was adjusted to shoulder haighct for each subjett. -
The task was performed with the subject facing the plate, his 2rm extended
and one foot in front of the other. zach trial was 40 secondr in length and
the error scores were the number of seconds the stylus contarted the metal
plate.

rand steadiness was similarly measured with an extonded arm except that the
s bject was seated. For this measire, the hcle in the metal plate was 1.%m.
Again, the measure was the number of secords the stylus contacted the metal
plate during a 40-second trial.

Body sway was measured by attaching 2 strings to a’lsather harness mounted at
chest height on the subject and measuring the excursions of the strings. One
string was attached to the subject's back and the other to his cide. The
strings were lightly weighted and passed over low friction pullies allowing
easy movement. Movemunts of the pullies were sensed such that each 1/4 inch
excursion of the strings and hence each 1/4 inch of body sway activated a
counter. The string attached to the back measured sway in the anterior/
posterior olane and the string attached to the side measured sway in the
lateral plane.

*Twe of moderata subjects had scores of > 23 on this questionnaire but their
interviews did not suggest recent experience at the .15 lsvel.
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Auditory signal detection under divigion of attention condilions wvas measured
by requiring the subjects to detect a tone in random noise oursts presented to
the left ear while simultanecusly perforwing a digit recall task presented to
the sight ear. Every l0 seccnds a 3-second burst of random noise wvas presented
to the left ear. On half of the trials, a 1,000 Hertz tone of l-second dura-
ticn was presented at some rancom position in the noise burst with an intensity
of 15 decibels belov that of tte random noise.® Dluring the same 3} zeconds, the
Tight msar wvas presented with 2 set of 6 random digits at l/2l-second intervals.
During the 7-secand inter-trial interval, the subject was required to report
the 6 digits in correct sequence and to state whether the tons vas present.
Each test sequence contained 100 trials and required almost 17 ainutes to
complete. The task was presexted to the subject while he was seated in a
sound isolation chamber wearing binaural earphcooes with input from a stareo
tape recorder. The subject's responses were transaitted from the isclation
chamber by intercom wand were recorded by the experimentar.

Alcohol Treatment

Alcohol was adnministered in the form of mixed drinks containing 80 proof
vodka and one of several carbonated mixes at the choice of the subject.
Treatnents were administered at hourly intervals with 15 minutes allocated
for consumption. For the rising BAC experimental sessions, it was intended
that the moderata and heavy driokers should increase their BACs at the rate
of .020% BAC per hour until they attained .10s OAC. The heavy drinkers were
to continue beyind L\is point to .158 at the rate of .025% BAC per hour. To
achieva this, subjects were aduinistered .296 grazs of alcohol per kilogram
bodyweight (g.alc./kg.bw.) per bour until they achieved .108 BAC. Then the
treathent rate wvas increased to .376 g.alc./kg.bw. per hour until .15% BAC.
Actual doses admunistared variead slightly from these doses. Subjects' actual
BACS were monitored and if the BAC differed by more than .0l% BAC from the
desired BAC, the rext hourly dose '=s increased cr decreased by 4.67 grams of
alcobol.

Alcohol treatments during the rising BAC period for subsequent falling BAC
mesasurement sessions differed from the above. It wac intended that the modarata

*In this experiment, the dual task lacked the sensitivity to the effects of
alcohol found in other studies such as Moskowitz and DePry (1968), Moskowitz
(1973). Therefore, for some subjects, the signal to noise ratioc was changed
to -16 db or ~-17 db, but these changes failed to affect the task's sansitivity
to alcochol.
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drinkers should increase their BAC at the rate of .025% per hour and an hourly
dose was administered of .35 g.alc./kg.bw. + 4.67 grams.

During the rising phase of the falling BAC measurement session for the heavy
drinkers, the desired rising rate was .033% BAC per hour for which a dose of
.414 g.alc./kg.b. 7. + 4.87 grams of alcchol was administered per hour. The
drinking rates for the rising phase on the falling BAC measurement session
were selacted so as to commence the actual performance tests at approximately
the same time as they vere performed on the rising BAC measurement sessions.
This was done to control for possible diurmal fatigue effects. Subjects' BACS
were measurei by a breath-sampling gas chromatograph with a J-place digital
readout.

Ixalaing

Subjects attended a training session of approximately four hours duration.

They received trainirg on the nand steadiness and body sway tests but the major—
izy of the time was occupied with training on the divided attention (D.) signal
detection task. Subjects received approximataly two hours of training on this
task until they achieved at least a 70% level of correct performance. If they
were unable to meet this criterion, they wers dropped as subjects. '

Subjects were .hen aéninistered a single alcohol dose of .296 g.alc./kg.bw.
The alcohol was followed by two more hours of experienc: on all tests. Thus
all subjects had test practice under the effects of the drug prior to the
exgerimental sessions. Subjects unable to achieve at least $0% correct
response on the DA task under this small alcohol dose were eliminated as
potential subjects.

Procedure

On the two experimental days, subjects cane to the laboratory at 8 a.n. with-
out having eaten since the preceding evening. After being checked to ensure

a zero BAC, subjects were given a complete set of experimental trials as a
warm-up. Following this, the day's activities diverged for the various groups.

On the days when the tests were to be administered on the rising BAC curve,
subjects had a large breakfast at 8:30 a.m. followed by two hours of free time
for reading or watchinsg TV. At 11:00 a.m. they received a light lunch followed
By more free time until 11:45 a.m. when they received their first drink.
Following 15 minutes allowed for drinking and five minutes of free time, the
hand steadiness and body sway tests were given. This required approximately
10 minutes. After a breath alcobhol tast, the divided attention test was given in
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about 17 minutes followed by another breath test. The sequexce of drinking,
S-ainutes rest, =otor tescs, breath snalysis, divided attention test, breath
analysis took almost exactly one hour. This sequence was repeated every hour
for S hours for the moderate drinkers and 7 hours for the heavy drinkers. This
permitted peak ZACs of .10% and .15% for the moderates and heavy groups,
respectively. After testing performance was completed, the subjecta were given
dinner and kept in the laboratory until their BACs were below .04% when they
were driven to their hemes.

Por tha test days when the testing waz doze on the falling BAC curve, the
procedure was as follows: Subjects were again picked up at 8 a.a.,

examined for the presence of alcohol, given a warm-up tast series and then
their first driak at 8:35 a.m., followved by a light breakfast at 8:50 a.m.
After this, the subjects’' time was free for reading or TV watching, except for
15-minute drinking intervals every hour until 12 nocon. The four drirking sets
were generally sufficient, given the appropriate dosages, to achieve .10% BAC
for the moderates and .15% BAC for the heavy drinkers, although a few subjects
required a fifth drink. After the last drink, a one~hc.r wait ensued, followed
by the beginning of testing at about 1 p.z. The lO-minuts motor tests were
acainistared follcwed by 5 minutes for breath testing, followed by 17 minutes
of DA testing, followed by another breath test, fnllowed by a free period.
During the first free period. lunch was served. This testing sequence was not
repeated precisely on the hour since it was desired to test the subiacts at
every .02% BAC ~n the falling phase and the tasting was slowed if the falling
rate vas slower than .C2% BAC per hour. Por the majority of moderate sudjects,
testing was completed by 7 p.3. but for tle heavy drinkers testing lasted as
late as 10 p.a.

As noted above, this aschedule of drinking and testing was designad to permit
performance testicg to occur at the same tize of day for both rising and
falling BAC groups to control for possible diurnal rhytim elfects.

RESULTS AND DISCUSSIQM

Pigures 1-3 present the mean BACS as a function of time for the heavy and
moderate drinkers. Pigure 1 summarizes tha data for tha rising BAC phase on
the rising BAC test days. The number at eich point represants the number

of subjects included in that data point. Pigures 2 and 3 represant the rising
and. falling BAC pBases for data gathered on the falling BAC test days. Except
for the end points of the curves where nuzber of subjects is changing rapidly,
the data are notably linear in rate of change. This rormally is found for
the falling BAC curve as the rate of metabolism for individuals is typically
quits uniform over time. The linearity of the rising BAC phase is a result of
the pattarn of alcohol consumption in this experiment.



8t s -

April 1974

BLOOD ALCOMOL CONCENTRAV'ON &

E Pigure 1.
~ .~

z,
1

A6

M9

B

&

8 System Develomment Corporation
™ (L) -4970/013/00

A  HEAVY
Ow« -0 WODERATE

u

Mean rising BACs as a function of time on rising SAC test days



— A . ——— . o

™™ 1) =4970,013/00

Systam Developm mt Corporaticn

Opeeed,  WEAVY

Q==—Q EDERATE

)

. B
WOURS AFTER FIRST DRINK BE2UN

mmMMuatmmmotmmtmmmmm

~
Ll
v v . v v v v d
- ) v A A v |
= 3 &8 = .= ®%& 8% &8 ® & 3 8§ 8 ® 8§
q‘l % NOLLYMANIONGD TOHODTY 00079 a
A
1 m
5 2
- .
ii ‘%
i i ot S e i satd & B Sl it e PP TP 7T P T T | ey e e |>’!E’Pvrrh - s S




Ap’L 1974

Pigure 1.

B e av———

BLO0D ALCOMOL CONCENTRATION &

0 Systes Deveiopment Corporation .
™ (L) -4970/013/00

O====0 wooEmATE

N,
.
?
0 - - - * - 3 -+ + -
B 1 2 3 . S L 7 . L
HOURS AFTER REFERENCE SAC (.0F% - MODERATE. L2% - HEAV'Y)

Mean falling BACs as a function of time on falling BAC test days

4




- —— —

.~

——

April 1974 11 System Developmant Corporation
- ™ (L)-4970/013/0C

One of the cbiectives of this study was to lest for perlormance changes during
roughly equivaient rates of changes in BAC on the rising and f:lling phases.
BAC rose approximately .02)% pgr hour for rhe moderats and .0248 for the heavy

" drinkers during the rising phase on the riusing BAC tast day. Similarly, EAC

fell approximataly .020M. per hour for heavy drinkers and .0l7% per hour for
the modsarate drinkers on the falling BA test day. Thus the experisental
deasign objective of equivalent rising 2od falling ZAC ratas is approached
much more closaly in this study than in prior Mellanby research.

The greater cate ol disappearance of alcchol in the heavy drinkers was also
manifest in a correlation (Pearson) of ..2 between a subjects' scores on the
Oates-McCoy Questionnaire (1972) and their alcohol riaoval rate. Clearly,
frequent experience with alcohol affects the rate at which subjects dispose
of alcohol, a finding mentioned frequently in the literature. (cf. Wallgren
and Barry, 1970.) .
The rate of increase in BAC was greater during tha rising phase on the falling
BAC test days. This was necessary to permit testing to occur at the same

time of day to cffset possible diurnal effect. The heavy drinkers increased
their JACs at .039% per hour and moderate drinkers at .029% per hour. These
differences are a direct result of the experimental procedure adopted.

Figures 4 and S present the mean performance scores for 21l subiects on each of
the 5 behavioral response variables under conditicans of both rising and falling
BAC. The figures show the mean performance as a functicn of BAC from .02% to
«11% BAC in increments of .01\ plus the pre~test performance. Since neasures
could rarely be taken at exactly .01ls BAC polnts, the points tor mean curves
were taked by linear eczrapolation from individual curves creatsed for each
subject on each run by plotting the actual data points cbtaired for each sub-
ject. The mean curves w.re limited to the range .02% = .llV <O ensure suf~-
ficient data points.

Tables | through 5 present the statistical analysis ocn the response Deasures
presented in Pigures 4 and S. The analysis ws performed using the X63 (now
11V) Biomedical statistical progras of the UCLA Health Sciences Computing
Pacility (Dixon, 1973). This statistical program is a repeated-seasures
muitivariate analysis of variance based on : linear hypothesis model. The
analysis on each response variable was performed three tizes: once for the
eptire BAC curve and once each for compariscns at the .05% and .10% BAC. The
drta points utilized for the statistical -"salysis were generated by fitting
each individual subject't parformance curves to an aquation of ths form
Y=A+Bx+x, by a least squares techaique. “his was necessary to cbtain
performance scores at common WC poincs for all subjects.
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Table 1. Lateral Sway Analysis of Variance for BAC of .05%, BAC of .10%

and Total Curve

0S8 BAC 108 BAC Total Curve

sSource P, &r = 1/36 ¥, dr w 1/36 ¥, 4P = 3/34
Heavy vs. Moderats Orinkers  (A) 3.506" 3.388" 2.206"
Falling First vs. Rising First (B) 0.03% 1.414 0.966
Falling Curve vs. Rising Curve (C) I3 399%* 0.376 $.57¢%%

AxB 3.482 0.22 3.821*

AxC 2.22! 1.479 1.604

B 0.077 2.402 1.633

AxSxC 2.371 2.594 2.077

vable 2. Anterior/Postericr Swvay Analysis of Variance for BAC of .05,

BAC of .10%, and Total Curve

058 aac 108 BAC Total Curve
Source P, &7 = 1/36 P, dP = 1/36 P, dF =« 3/34
Heavy vs. Moderate Crinkers (A) 6.204% 4,74|* 2,761%
Falling First vs. Rising First (B) 1.100 4,745* 1.704
Falling Curve vs. Rising Curve (C) 5.253% 4.236% 3.765%
Ax8 , 2.965 0.258 a9t |
AxC I 171 0.825 1612, |
L 0.57% 5.926% 2.341
AxBxC 1.438 3.568 1.528 |
J

Table 3. Hand Steadiness (Standing) Analysis of Variance for BAC of .Quw,

BAC of .10%, and Total Curve

. .05s BAC .10% BAC Total Curve
Source P, & = 1/36 P, AP = 1/36 P, d4dFr = 3/34
Heavy vs. Moderate Drinkers (A) 6.3927 5.583* 2.246
Falling First vs, Rising First (B) 3.705 10.665%* 3.467%
Falling Curve vs. Rising Curve (C) 1.404 0.069 4,356"
AxB 2.761 2.600 1.483,
AxC 5.148% |.418 2.480
B8xC 1.328 0.014 0.704
AxBC 0.988 0.437 0.994

+=p < ,10;% = p< ,05; ** = p< .0l
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Tabled. Hand Steadicess (Sitting) Analysis of Variance for BAC of 052,
BAG of 10! and Total Curve

.05 BAC 10X BAC Total Curve

Source P, dP »1/36 P, dF «1/36 P, 4P = 3/34
1

Heavy vs. Moderate Orinkers (A 0.035 (o125

Falling First vs. Rising First (B) 2,361 4.374%

Falling Curve vs, Rising Curve (C) 1.418 2.123
AxB 5.754% 2.850
AxC 2.195 0.553
BC 0.001 1.992
AxExC c.282 2.291

Tabla 5. Divided Attantion Asalysis of Variance (Trials Correct) for BAC of
.052, BAC of ,10%, and Total Curve

.052 BAC .10Z BAC Total Curve
Source P, df = 1/36 P, A¥ = 1/16 r,:r-)/t

r
|
|

|
|

Heavy vs. Moderate Orinkers (A) 0.481 2.447 436"

Fal Ing First vs. Rising First (B) 0.9%0 0.306, 0.614

Falling Curve vs. Rising Curve (C) 0.407 3.144 1.532
AxB 1.046 0.797 0.378
AxC 0.218 0.644 0.079
BxC 1.671 2.850 2.905'
AxBxS 0.423 0.205 |

i
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As discussed previously, the experimental design is a repeated mesasures

2 x 2 x 2 factorial with the three dimensions being drinking habits (moderate
versus heavy drinkers), treatments (falling versus rising BAC) , and sequence
(falling BAC firct versus rising BAC first). Since the 20 heavy and 20
moderate drinkers were tasted twice, a total of 80 curves were obtained of

" performance versus BAC.

The two top curves in Pigure 4 present the mean perforzance curves for lateral
ard anterior/posterior sway under conditions of rising and falling BACs. The
curves clearly exhibit a greater degree of behavioral impairment under condi-
tions of a rising BAC than for a falling BAC. Tables l and 2 indicate this
difference %o be statistically significant.

The two bottom curves in FPigure 4 pressnt the mean performance curvos for the
two measurss of hand steadiness (subject standing and subject sitting) for
both rising and falling BACs. Both figures suggest a slightly higher degree
of izpairment during a rising BAC, with somewhat greater differences between
rising and Jailing BACs found for the sitting measure. However, Table 4
indicates that “he hand steadiness vhile sitting measure is statistically sig-
nigicant only at the p < .10 level. Clearly, all four seasures of motor con=
trol discussed above demonstrate a sensitivity to alcohol effect and, moreover,
thres nf the four show a differential sensitivity as a function of the rising
and falling blood alcohol conditions.

The results, therefore, are in conformity with the findings of Goldberg (1341}
bor body sway and Hurst and Bagley (1972) and Myrstan and Goldberg (1971) for
hand steadiness. However, the degree of greataer impairment for rising curve
appears to be considerably smaller than that found in these studies. The aver-
age difference for the rising and falling curves between .02% and .09% BAC
were obtained ard the percent advantage for the failing curve in respect to the
rising curve was computed. The advantage for the falling curve was 258 for
lateral sway, i7v Jor anterior/posterior sw v, 8% for standing hand steadi-
ness and 8% for the sitting hand steadiness. Overall, the mean difference
was only 143. Another way of expressing the effect of the advantage of this
acute tolerance is to note by referenca to the curves that the difference in
performance represented by the Mellanby efiect is equal to the change in
performance produced bv a change of .0l% to .02% BAC. Clearly, the influence
of tha acute tolerance variable is less than found in most studies which have
used these same response variables. Since this experiment diff red in many
aspects from the studies reviewed in the introduction, it is not possible %o
identify the variable or variables which account for the greatly reduced
Mellanby effect found here. That obviously will require additional experi-
ments which systematically manipulate each variable by itself. Perhaps

the prime candidate for such studies is tha influence of the rate of admin~
istration which previously has been reportid as correlieed with the degree

of impairmen’., (cf., Kalant, LeBlanc and Gitbins 1971).
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The fifth response variable was the divided attention (OA) test which demon-
strated little sensitivity to alcohol as can be 3een in Pigure 5. Morsover,
the DA test was equally insensitive to the 1ufluence of “he rising and falling
BAC curves as shown by Table 5. Thus, the averge perforzance difference
between the rising and falling curve vas less tihan 4N, [Ecwever, the lack of an
acute tolerance eifect on this tast has little =saniny since the test wai insen~
sitive. This is in contrast to results fcund in studies by Moskowits and
DePry (1968) and Moskowitz (1973) using the sane Deasure and in similar studies
of sensory performance under divided attention conditions by Hamilton and
Copexman (1970) and Von Wright and Mikkonen (13970). It has tentatively been
concluded that the extensive training exparience and frequent repetitive
testing served to produce a situation where, for the majority of subjects, the
task wvas no looger one requiring division of attention or serial pv-cessing

of information. As a task which apparently could be processed in parallel,

it demonstrates little sensitivity to alcohol. .

The two compornent sub-tasks which comprise the dividad attention test (digit
recall task and signal detection task) were axamined separately. Graphical
display of the two sub-tasks exhibited the sane insensitivity to the effects
of alcohol as shown by the combined task. Morsover, the statistical analysis
for the sub-tasks failed to sbow any significant sensitivity to the affects
of the rising and falling S3AC curves as shown in Tables 6 and 7. Since the
divided attrition task, either as a wvhole or in parts, failed to exhibit
sensitivity tc the effects of alcohol, it scarcely can be a useful measure
here for examining the differential influence ot the rising and falling 3AC
Survas and will be discussed no further. Subsequent analysis will be res-
tricted to the four response measures found in this experimantal situation
to %e sensitive to alcohol. ‘

The dasign of this study differed from prior homan studies in the slow rata of
administration of the alcohol. Whereas, in mcst studies, the TiSing curve vas
complete within 1 t© 1-1/2 hours after consuzption of the alcchol, the rising
alcohol curve in this study Jepresents a period of some 4 to 5 hours.

It is perhaps due to the nature of the prior studies’ alcchol administratinn
procedures that Jellinek (1960) suggested that "short-range accommodat n"
occurs within 30 to 60 minutes. If this were true, a Mellanby effect
would ba expected during the first 10-60 mirmtes after alcohol is ingested

wvhen performance would be excessively degraded until short-range accommodation
is completa.

It then follows that there should be no difference in this study between the
falling and rising curves at %'a .03V 3AC point and higher. For the falling
curve, the subjects have Seen under the influence of alcohol for at least
4 hours ind should be fully developed to their acute tolerance level. On
the rising curve, the subjects will have required a minimm of an hour at
least to reach .03% 2AC, and any higher level will have required considerably
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Table 6. Divided Attention Task Analysis of Variance for Tone Detections for
BAC o .0Ss, BAC of .10Z, and Total Curve

.052 BAC 402 BAC Total Curve
Scource P, . ?w 1/16 P, &P = 1/36 P, AP = }/4

Heavy vs. Moderate Orinkers (A) 0.061 .42 1.915
Falling First vs. Rising First (B) 0.388 0.499 0.170
Falling Curve vs. Rising Curve (C) 0.114 1.311 1.090
AxB 0.214 0.460 0.709
AxC 0.323 0.!83 0.128
BxC 1.436 0.115 1.658
AxBxC 0.069 0.041 1.181

rivided Attention Task Analysis of Variance for Digits Correct for
BAC of .05%, BAC of ,108, and Total Qurve

,052 BAC .102 BAC Total Curve
source P, AP = 1716 F, &P = 1/36 P, &F = 3/34

r;aavy vs. Moderate Orinkers (A) 0.806 |.249 0.£34
‘Fail ing First vs. Rising First (B) 1.305 1.230 465
| Falling Cirve vs. Rising Curve (C) 0.510 3.911 .370

+

T
.023

.656
AP

AxC 0.045 0.057
BxC U. 148 0.400
AxzC 5.54i% 9.225%%

0
2
Ax8 0.345 0.00I1 0.970
0
4
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longer. Therefore, if Jellink were correct, there shoul’ be no differance
between the rising and falling curves above .03% BAC, which is contrary to
vhat an examination of Figure 4 reveals. 7T.us, rather than the Mellanby
effect being a matter of rapid acute tolerance within an hour, the phenca=-
encn represents an influence for the entire period of the rising and falling
curves--at least in this study. Jellinek's view appears to suggest that the
phencmena is something akin to a habituation of the subject to the precence
of alcohol in the system. Under that view, the accommodation would occur at
a time independent of the rising curve tine when the rising curve tine was
greater than the tizme necessary for accommodation.

Prom the view of Jellinek's proposed short-term accommodation, it would be
anticipatcd that the greatest difference would occur at the earliest time of
entry of alcohol into the body, i.e., at the lower BACs. Again the present
data fail to support this view since the smallest differences are found at

the lower BACs and there is a general tendency for the differences between

the two curves to LDe greater at the higher BACs which occurred 4 to 5 hours
1fter drinking was initiated. There is nothing in this experiment which would
suggest why the difference between the rising and falling BAC curves should
differ throughout the entire 3AC range examined nor why there appears a small
trend towards greater effect at higher BAC.

One matter of considerable interest is the rate of charge of behavioral impair-
ment as a function of change in BAC. It is clear on both the rising and falling
YAC curves that for the higher BAC levels there is an increasing amount of
impairment for each equal chinge in BAC level. In our study, this resulted in
large quadratic components in the equations describing changes in behavioral
impairment as a function of BAC. This is, of course, analagous to the finding
of Goldberg (1943) of a logarithmic relationship between degree of impairment
and BAC level.

The use of sazples drawn from two populations representing different drinking
practices permits this study to examine the issue of chronic or long-term toler-
ance. The criteria for selection for the heavy drinker group suggest that the
gTOoup represents parsons vho frequently consume large quantities of alcchol and
would be expected to exh.bit chronic tolerance, a well establisghed phenocm-

onen associated with frequent alcohol ceasumption.

Pigure 6 compares the heavy and moderate drinking groups in their performance
over the BAC curve for the 4 response measures found to be sensitive to
alcohol. The curves clearly suggest that chronic tolerance is a factor
producing a greater difference in impairment than acute tolerance. Wwhereas,
for the four response variables, the average saving associated with the
falling curve was l4%, the average saving associated with chronic heavy
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drinkinc is .28% Tables 1 through 4 indicate that the difference between the
heavy and moderate drinkers was statistically significant for anterior/poste-
rior sway and hand steadiness standing, marginally significant (p < .10 leval)
for lateral sway and non-significant only for the tand steadiness sitting.

It should be realized that the comparigons betweea heavy and moderate drinksrs
are betwean-subject compacisons which involve a greatar likelihood of
variability than the statistical analysis for the rising and falliig curves
which ware within-subject acalyses.

Thase results are in agreement with the widespread literature on chronic use
of alcohol which has demonstrated that frequency of drinking is positively
correlated with resistance to alcohol impairment of both behavioral and
physiclogical measures. (cf. Goldberg, 1543; Kalant, LeBlank and Gibboac,
1971). Scudies reported in the literature have demonstrated that this is

a true physiological “tissue” tolerance, not merely a function of experience
with the specific task used as the response ssasure.

An issue of interest is the relationship between acute tolerance and past
drinking experience. FPigures 7 thru 10 present the rising and falling BAC
curves on four response measures for the heavy drickers and for the moderate
drinkerc separately. Examination of the difference between rising and fal-
ling curves for the heavy and moderate drinkers on the same response Zeasure
indicates that the development »f acuts tolerance in the heavy drinker is
equal or greater than the socia' drirkers. Thus the chronic tolerance
demonstrated for the neavy drinkers in FPigure 6 has not insulated the heavy
drinkers from the acute tolerance or Mellanby effect as demonstrated in
Pigures 7 thru 10.

The relaticaship between acute and chronic tolerancs is considered statistically
in the interaction terms between the rising versus falling BAC variable and

the heavy versus moderate drinkers variable, the A X C interaction. Although
all figures suggest greater acute tolerance effects in the heavy drinkers,

this enhanced Mellanby effect in the heavy drinker reaches statistical sig-
nificance oaly in the compariscon for the hand steadiness while standing
measure.

The results of this aspect of the study are in coaflict with the suggestion
offersed by Jellinek (1960) that chronic heavy drinkers would be expected to
show less acute tolerance and specifically a smaller Mallanby effect than
moderate drinkers. This suggestion was based on the belief that the chronic
tolerance induced by heavy drinker would have protected the drinker from soxe
of the impairing effeccs of alcohol from the very start of the drinking session.
The results herein ohtained conform more closely with the expectations of the
theory of tolerance developed by LeBlanc (1972) axd XKalant, LeBlanc, and
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Gibbins (1971). They propose that the result of the developzsnt of tolerancs
by heavy chronic drinking is a changs in the rate and degree of final amount
of acute tolerance exhibited at each drinking session, in comparison with
that shown by a naive or moderate drinker. Thus both moderate and heavy
driuxers would begin to exhibit behavioral impairment at approximately the
same threshold level in the rising BAC curve. However, the rate of increase
mwczozmmwumumau.wmm.mxmxu
a given BAC level than for a moderate drinker. While there are coaflicting
data for this theory [c.f., Moskowitz and Wapner (1964) where chronically
experienced rats showed tolerance at the initial test point], these data
apparently support the above thecoretical view.

Figure 11 illustrates the influence of tha third dimension of the experimental

dasign, the sequence effect. The figure contrasts the performance curves for
the group which received the falling BAC curve first with the group receiving the
rising BAC curve first. Clearly, in all displayed response measures, the

group experiencing the rising-falling sequence exhibited less impairment under
alcohol than those experiencing the falling-rising sequence. The size of the
sequence effect averaged 21\ advantage for the rising-falling group, a con-
siderably greater effect than that found for the Mellanby effect.

ixamination of Tables ) through 4 indicates the sequence effects differences
were sifnificant for hand steadiness while standing and for hand steadiless
while sitting and insignificant for the sway measures, except at the .10% BAC
for the anterior/posterior sway. Again, it should be noted that the statis-
tical analysis here is for a between-subjects analysis which includes Dore
elements of variability than the wathin-subjects analysis of the rising-
falling BAC curves. Clearly, the sequence effect is of considerable signifi-
cance but neither the literature nor the authors have suggestions as to the
cause of this sequence effect.

Although not included in the statiscical analysis, it was decided to examine
possible practice effect as exhibited by differences between sessions 1 and 2.
rigure 12 presents the mean parformance curves on the four response measures
for tha first versus second sesgion. The small diffarences exhibited in the
curves are reflected in an average difference of less than 4%, extremely small
in respect to any other examined variable. Clearl>. the training sessions
served to remove any significant subsequent learning effectr.,

conciusIon
This study provides further support for the ex'stence of that form of acute

alcohol tolerance known as the Mellanby effect, which (s exhibited as a
differential behavioral impairment at the same BAC levels for rising
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and falling blood alcobol curves. However, the extant of

iapairment is quite smmall in this study a2 comparison with other sources of

diffrrential izpairment such as prior drinking history and order of experiencs
with che behavioral tast. mmlmxyrummm:dauvdy—n

Mellank'r alfect i3 the adainistration of the alcohol treatmects at rates more
mmuwmuqmmmwytmumz—m
studies. mmcm.moﬁm“mma-&lMQttm.

ship between driving izpair=ant and BAC lavel as to be a legal defense against
ispairment based on a datarmination of BAC lavel.

A most intsresting finding of this study was that the Mellanby effect in
chronic heavy alcohol imbibers was as great or grsatar than in moderats
drinkers despite clear-cut evidence of greatar chronic tolerance in the
heavy drinkers.



-

s wd e

. ——— i .

a4

L 4
April 1974 30 System Development Corporation
™ (L) -4970/013/00
REFERENCES

AlSa, A. B, Blood Alcohol and clinical inebriation in Pionish men. Ann,
Acad. Scient. Pennicae, Series A.V., No. 26. Belsinki: 1951.

Begg, T., Hill, I., & Nickolls, L. A statistically planced comparison of
blood and breath alcolol methods. Havard, J. (ed.) Alcshol and Rocad Traffic.
London: BMA, 1963. (pp. 277-280).

Cahalan, D., Cisin, I., & Crossley, H. Americzn Orirking Practices.
New Brunswick, N. J.: Quart, J. Stud. Alc., 1969.

Dixon, W. J. (ed.) BEMD Biomedical Computer Programs. Los Angeles: Univ. of
Californis Press, 1973.

Eggleton, M G. The effect of alcohol on the central necvous system, Brit.
J. Psychol., 1541, 32, 52-61.

Goldberg, L. Quantitative studies on alcohol tolerance in man. Acta !Msioi..
Scand. ,1843, Vol. 5, Supplementum 16.

Goldberg, L. Behavioral aw? physiclogical effects of alcohol on man.
Psychosomatic Medicine, 1966, 28, 570-59S.

Hamilton, P, & Copeman. The effect of alcohol and noise on components of a
tracking and mdnitoring cask. Brit. J. of Psychol. 1970, 61, 149-156.

Harger, R. N. Blood source and alcochol level. Havard, J. (ed.) Alcolol and
Road Traffic, Proceedings of the Third Internatioral Conference. London:
British Medical Association House, 1963. (pp. 212-219).

Burst, P. H. & Bagley, S. K. Acute adaptation to the effects of alcohol.
Quartarly Jourmal of Studies on Alcohol, 1972, 33, 3158-378.

Jellinek, E. M. The Disease Concept of Alcoholisn. New Haven, Conn.:
Eillhouse Press, 1950.

Kalant, H., LeSlanc, A. E., and Gibbins, R. J. Tolerance %o, and dependence

on, some non-opiats psychotropic drugs. Pharmacological Rsview, 1971, 23,
135-191.

LeBlanc, A. E. Behavioral and Pharmacological Variables in the Development
of Ethanol Tolerance. Unpublished Doctoral Dissertation, University of
Toronto Department of Pharmacology, 1972.

Mellanby, E. Alcohol: its absorption into and disappearance from :he blood
under different conditions, British Medical Research Coomittoe, Special
Report Series, No. 31. Londen: H.M.5.0., 1919.




PO SRR —"

April 19274 i1 System Development Corporation
™ (L) -4370/013/00

Mirsky, I. A., Pker, P., Fosenbaum, M., & Ledarer, H. “Adaption" of the
central nervous system to varying concentrations of alcohol in the blood.

Quart, J. Stud. Alc., 1941, 2, 35-45.

Moskowitz, E. A behavioral mechanism of alcohol-ralated acciden“s. In

Chafetz, M. (ed.) Proceedings of the First Annual Alcoholism Confir-... :f the

Naticnal Institute on Alcohol Abuse and Alcoholisr. DOHEW publication No. HSM
‘. W. D.C.. 19 - 3 '323).

Moskowitz, H. & DePry, D. Diffurential effect of alcobol on auditory vigilance
and divided-attertion tasks. Quart. J. Stud. Alc., i968, 29, 54-63.

Myrstan, A. & Golberg, L. Dosage and time effects of alcohol. #319,
The Psychological Laboratjries, University of Stockhola, 1371.

Catas, J. P. & McCoy, R. T. Laboratory Evaluation of Alcohol Safety Interlock
Systems, Volume III - Instrument Performanca at digh BAL. Report to ths High-

way Research Institute, National Highway Traffic Safety Adminiitrationm,
Department of Transportation, Washington, D.C., April 1973.

Rabinowitch, I. Medico-legal aspects of chemical tests of alcoholic intoxi-
cation. Canadian Services Medical Journmal, 1955, 844-89l.

Von Wright, J. M. & MiXkonen, V. The influenc2 of alcobkol on tha detaction
of light signals in different parts of the visuval field. Scandinavian
Journal of Pswvchology, 1970, 11, 167-175.

Wallgren, H. & Barry, H. Actions of Alcochol Vol. 1, New York: Elsevier,
1970.

-



. ~ - — ot —— wm-m
April 1974 A-l System Development Corporation
™ (L) -4970/013/00

APPENDIX A

EXPENIMENTAL PACILITY, APPARATUS AND TEST PROCEDURES
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APFENDIX A

EXPERIMENTAL FACILITY, APPARATUS AND TEST PR ZIDURES

Forty male subjects (20 social drinkers and 20 heavy drinkers) were tasted
on two occasions, once a2s they were becoming intoxicated and on another
occasion as they were becoming sober. Test order was counter-balance so
that half of tha subjests were tasted first during a period when their
blood alcohol concentration (BAC) was rising, and balf were tested firsc
durirg a period when their BAC was falling.

Measures of performance were obtained at various SCs under the rising and
falling blood alcohol conditions on tests of standing hand-steadiness,
sitting hana-steadiness, body swvay, and auditory divided attention. A gas
chromazograph was used to determine BAC.

EXPERIMENTAL PACILITY

The experiment wa . concucted in the facility diagrarmed in Pigure A-l.

It consisted of a lounge and two testing rooms. Each testing rocm was air
conditioned and contained apparatus for the divided attention, sway, and
hand-steadiness tests. The lounge contained the intoxizeter, a refrigsrator,
a micro-oven, twe couches, a color TV, and reading material available

for cubjects' use vhen they were not being tested.

APPARATUS AND TEST PROCEDURES

The four experimental tasks used to mear we possihble impairment effects of
alcchol are presented in the order in which they were adainistered to the
subjects.

Standing Hand-Steadiness

During this test, the subject stood holding a stylus inserted into a lole

in a 4" x 6" brass plate. Ths tip of the stylus was a cylindrical steel rod

1 am in diameter and 5.17 ca lony. The hole in which the stylus was iaserted
was 6.4 mm in diameter. Any contact between the stylus and the plate acti-
vatsd an electric stop clock (Lafayette Instrument, Model 54014) which recorded
the duration of contact, an electronic counter (Beekman Universal, Model 736
OHR) which counted the number of contacts, and an audio oscillator (Hewlett=
Packard, Model 202D) which generated a tone to indicate to the subject that
wontact was being made.

Plate heicht adjustment was made for each subject prior to the first test round,
The plat: was secured in a metal vise and the vise wvas puch on a height-adjuste
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able stand. Then, wiile facing the plate, tumbjoetulukdmmm
arm at a right angle to his erunk. The height of the plate vas adjusted by
raising or lowering the stand to a level that brought the hole in the plate evea
with the subject's extended arm; the plate «as maintained at this level for the
remainder of the test sessions.

sefore each test round, Aemku-lnd.tom.thlt:h.m. counter, and
stop watch were set to zero. Then the subject, whila holding the stylus, took
his stance. This involved standing on a carked line, one foot in front of the
oiher, while facing the stand. Adjustlent for Aistance was made b7 having the
subject move along the marked line. The final position was attained when the
probe, with the subject's arm fully extended, vas ingerted into the hole
approximately half its length.

Once the required position vas assumed, the subject was given several seconds
to steady himself. Next, a single switch .operating the counter, tizmer, and
audio-oscillator was turned on and th stop watch was started. After 40
seconds, the switch was turned off, and test scores for duration of contact
and nusber of contacts were entered in the test log. Finally, the timer,
counter, and stop watch were reset to zero.

Sitting Hand-Sceadiness

This task was essentially the same as standing hand-gteadiness except that

(1) the subject was seated and (2) the diameter of the hole in the metal plate
was smalier than that used in the preceding task, and (3) the vise holding the
metal plate was situated on a table in front of the subject.

Before each test round, a check was made to ensure that the counter, timer,
and stop watch were set to zero. Next, a plate containing a hole with a
diameter of J.Q-umduth.viuadpucdclonwmdqoot
the table.

Pollowing the preliminaries, the subject was seated in a chair facing the
plate. The subject's distance to the plate was adjusted by moving the chair
closer to or farther from the table, as required. The proper distance was
attained when the probe vas inserted to approximately one-half its length
through the plate's hcle while the subject’'s arm was fuily-extencad.

Once the desired position was assumed, the subject was given several seconds
to steady himself Then the switch operating the counter, tiner, and the
oscillator was turned on and simultanecusly the stop watch was started. After
a 40-second time period, the test scores were recorded and the tizer, counter,
and stop watch were reset to zZero.
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Body Sway

Body sway was measured by a device designed specifically for this experimenc.
The device consisted of a circular plastic disc approximately 7" in diameter
with a series of small bar magnets mounted around its circumference. A dual
pulley assembly was attached to the center of the disc and a string attached
to each pulley. A small lead weight was attached to the end of one string
wound on its pulley so as to exert £ force tending to rotate 'he disc in a
clockwise direction. The string connected to the other pulley was wound in
the opposite direction and was secured a: its other end to a leather harneas
attactsd around the upper torso of the subject. As the subject swayed back
and #r,-th, the disc would rotats back and forth, either because of the direct
force applied by the subject as he swvayed away from the device or by the force
exerted by its countarbalancing weight as he swayed toward the device,

The diameter of the disc, the location of the magnets, and the ratic of ths
pulle; to the disc caused a 3agnet to pass a magnetic reed relay causing irs
conta-ts to close and increment a magnetic digital counter approximataly each
quartar of an inch of subject sway. Two such devices mounted at 90* to each
other were attached to the subject SO as to measure separately lateral and
anterior/posterior sway.

Before each test round, a check was imade to en.ure that the lateral and
anterior/posterior counters and the stcp watch were set to zero and that the
power operating the counters wvas turned off. The subject took his position
on a square outlined on the floor. The harmess was attached, in all cases,
high on the chest with the strap passing immediately below the armpits. After
the strings coming from the pulleys were properly secured, the subject was
asked to put his head back and to close his eyes.

Once the proper position was assumed, the power and stop watch were turned on
simultaneocusly; after 60 seconds, the power was turned off. The pulley
strings were then disengaged from the harness and the harmess removed from the
suBject. Finally, test scores were entared in the log and the counters and
stop vatch were reset to zero.

Auditory Divided Attention

The auditory 2ivided attention task required the subject to attend to different
auditory stimuli presented simultanecusly, one to each ear. In his left ear
he heard a three-second burst of Gaussion noise in which was embedded, on scme
trials, a one-second burst of 1,000 Hertz tone. When present, the one-second
tone signals were randomly distributed within the three-second noise burst,

f |
[
| ]
F‘

e — i —— — — ————————— W— "



i

o ————— g g p—

————— T -

po— —— WY WE e —— e e e

o ———

April 1974 A=6 System Cevelopment Corporation
T™ (L) ~4970/013/C0

The signal-to-noise ratio® was selected such that the tone wvas just above the
masking level of the noise, e.g., just about threshold. At the same tine, the
noise (and signal, when present) was heard in the left sar, the subject heard
in his right ear a series of six “igits, spaced at 1/2-second intervals.
Following a seven-second period sf silence, during which the subject was
roqua.nd:ennumwormemmhuhmuamtummxnﬁ ]
repeat the digits in their correct cider, the stimull were presentad again. y

A single test gession consisting of 100 trials (paired stimulus presentations)
lasted approximately 17 minutas.

Prior to the start of nach test day, the tapes for the test session were
gathered and stacked in the order of their eventual use. Corresponding pre-

printed score sheets, which were sequencad .7 the order ol the stacked tapes,
were placed in the log book.

Immediately prececing each test rzund, the appropriate tape vas selected and
mcunted on the tape deck. A calibration check was then taken with a Hewlatt-
Packard, 400 HR, \icuum Tube Voltaeter and the necessary corrections made, to
ensure that the noise-to-voice ratioc was at the assigned level. The wubject,
before entering the soundoroof booth for the day's first test rcund, was given
a short briefing in order to refresh his Bemory on the method of responding to
the tape's inputs. After the ripject was seated in the booth, checks were
made to ensure that he was wearing the headset correctly (i.e., the “"right”
earphone on the right ear, the "left” earphone on the left ear) and that the
booth's microphone was turned on. A final check confirmed that the booth's
door was completely closed, -

*Originally, the level of tone or tha divided attention task was 15 decidels
below the level of the noise for all subjects. Midway during the data collec~
tion period, however, two additional =ets cf tapes were utilized, one with the
tones 16 decibels below the level of the noise, and one with tones 17 decibels
below the level of the noise. This was done in hopes of making the test more
sengitive tc the effects of alcohol. Iadividual subjects, howe.er, were
always tested at the same decibel level for all test trials.
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mmm'orwmwuum

situcter on 4 table adjacent to the booth. All responses wers checked off
tmmediately on the corresponding score sheet. A correct rasponse was indica-
mn.wmwam'm.'MouMmmmm
*answer® to be circled. o—mummu.mmmme
the booth, the test tape was rewound and removed from the tape deck. The score
sheet was tallied, and ecorss were recordsd in the log.

L
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SUBJEST SCREENING QUESTIONNAIRES
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QUESTIONNA IRE BASED ON CAMALAN STUDY (1969)
- OATE OF BIRTH
. ADORESS TELEPHONE e ¢
OTHER PHONE
MARITAL STATUS ME | GHT VEIGHT .
FDUCAT ION CCCUPATION
INCOME: BELOW §5¢r___  $3-7.5K___  S$7.5-10K _ SI0-I5K__  ABOE $I5K_ ;
. CURRENT DRIVER'S LICENSE: YES L)
AVAILAEILITY FOR TESTING: !
N TUES wED THUR —N '
' 23 #3 :
00 YOU EVER DRINK ALCOMOL!C BEVERAGES? YES NO

i« Give ™e swject page | of e questionnaire and sey, "On this page please
put a check marx nexT o the antwer that teiis how offen you ususlly heve
wine. " Rapear for bDeer and whiskey or |iquor.

ey
wine i 2 3 4 3 & 7 8 % W N
Seer t. 2 5 & 8§ & 2 &% B N
whiskey r 3 3 & %9 ¢ 7T & % W N

2. For esch category of drink (l.e., vine, boer, whiskey or !iquor) for which »
t™he 3udject has checked 8 drinking frequency of "sbout once a month® (/8) er
@ higher frequency, you will ask t™he following further questions which sre
sesigned to deterwine the quantity of his consumtion of that beverage.
In tis portion of ™e questionnaire you will hend the subdject s card with
t™The categories mscriding quantity vith which he Is to respond fo ™e
subsequent questions, which will be ssked vertally.

K*—_———--- SR ——
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WINE

Three or more times a day

fwo *imes a day

Once a day

Nearly every day

Three or four times a week

Once or twice a veek

Two or three Times a month

About once » month

Less Than once a month byt at least oncs a yesr
Less Than once & year

Never nad drinks wi N wine
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Three or sore Times » day

Teo times & day

Once & day

Nesrly every day

Three or four Times & week

Once or twice & week

Two or t™hree times & month

About once a month

Less Than once & mOnTh DuT at leasT once & yeer
Less than once & year

Never hod drinks with Deer
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Threes or sore tisos » day

Two tiees 2 day

Once » day

Nearly svery cay

Thren or four times & weak

Once or twice & week

Two or three Times a mont™h

Aboyt once & month

Less than once & month but st leesT oncCa a year
Lass ™an once & year

Never had drinks with whiskey or | lquor
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You say, "| wi!l be asking some questions sbout how often you have drunk

some buverages. Please pick whichever answer on *his card seems to Dest

dwscribe how often you drink that amsount of deversge.” Then ask the

foliowing questions, (Notice that | he gives a hign frequency response .

o 10 2 large quantity of beversge, the instruction requires you to skip to
e next deversge as there (s no point In asking sbour semil Juantities
after he teils you he always drinks iarge quantities.)

HE

Y. It has wine about once a month or more oftfen, ask the fol lowing.
Repear for beer and whiskey or |lquor.

Sa. Think of ail the times you have had wine recentiy. When you drink wire,
how ofren do you have as many as flve or Six glasses? 1
1.% Nearly every time
2.% More than half the time ‘
5. Less than hait the time :
4. Once In a while
5. Never

®. When you drink wine, how often do you have three or four glasses?
1.* Nearly every time
2.% More than half the time
5. Less than hait the time
4. Once In awhiie
5.  Never

3c. When you drink wine, how offen 30 you have one or twa glasses? a
I. Negrly every time
2. More than halt *™he time

5. Lass than halt the Time * '
4., Once In a while
5. Never

* 1t response is here, skip to next deverage.
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Wine 30) ¢ 2 5 4 5 Beer ) | 2 3 4 5 Whiskey 5¢) | 2 3 4 5§
)1 2 3 ¢ 5 1 2 3 ¢ )1 2 3 ¢ 5
et 3 3 49 e 2 3 4 5 et 2 3 49
QUANTITY - VARIABILITY CLASS from Chart |
Wlne Beer Whiskey
| TY=FRE: ~YARIABILITY CLASS from Chart 2
Haavy Lignt Mocerate Infrequent Apstalner
HEALTH
l. How is your heaith? Poor Fair Good Excolient

2. Are you currently taking any drugs or medication?

. Have you consulted with or Desn uncer a doctor's care within the past yea-?
Reason

4. Do you have or Nave you ever had:
Ulcers
A neart, condl tion
Kidney disease
Liver disesse
Wascular disorder
Nervous dl sorder

Br.ef amscriprion

S. 0o you have sny prodlems with your eyesignt?
Yes (specity)
L]

6. Do you have ary prodlems with your hearing?
Yes (specity)
"o

L - e oh St bt

ot i - -
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Model Quantity
(Amount drunk "near!y”
Quantity-variadility svery tima" or "sore Meax i oum OQuant |ty
Class *han half the *ime™) (MighesT quantity druni)

! 5-6 L)

2 3-4 "less me
/2 time™

"once In a
while

"less thar
1/2 tima®™

"less than
172 time™

"once in 8
while”

“once n »
while®

"less than
172 tima”

“"once in a
while
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Heavy Orinwers
128 ot weightes total

Voderate Orinkers
138

Light Drinkers
8%

Infrequent Orinkers
15%

Abstainers
323
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Frequency Quantity~varisnilisy Class
(of any aicoholic beversis) (beverage drunk most ofren)

Three or more times a day
Twice a day

Evary day or neariy every day
Three or four times 3 week
Once or twice a week

Two or three Times a month

Twice & day

Every day or nearly every day
Three or four timas & week
Once or twice a week

Twc or three times s month
About once a month

Every day or nearly every day
Once *o four Times & week
Two or three times a month
About once a month

Drank less than once a month hut at least once a year.
(Quintity questions not asked.)

Orank none of the 3 bev (ages as often as once a yeasr.
(Quant ity questions not asked.)
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EESToe . s TATT oM 0h"¥S-mecor STIDY (197)

Or ra -3 Pat rarn .

i, mw much gistiiied spirits (1. 0., whiskey, gin, vooxg) do you generally
¥ nx on any one occasionl

N.A. ‘dossn't driok whiskey) 0
Goe shot (l==i=i/2 ounces) |
wo="hrae shots 2
fo-=five shots 4
| —
§ s=twven shots ]
Eighr=rter snots 3
Ore pliny 0
Orm pint to one fitth 3]
More than one fitmh 20
| ———
2. How much Deer 40 you generally drink on any one occasion?
N.A. (gomsn't arink Deer) [*]
Som oorvie (12 ounces) !
“wce three DOTT 6% 2
| ———
fo.r=tiva DoTties O
Ore Y Two § e=LACKS 8
| —
Mocm Mhan Twe 5. wepacks e T
3. “ow w.ch wine do you genersily drink on any one occasion?
NA, (dossn't drink wire) 0
 ———
Ore glass (3=4 ounces) i
Two=*hree 3. asses e 1 "
Four=*ive glasses et
One 00t 10 0
| —
W g “nan one Bottie %
| —

TR e "‘-.v *_‘___:,\‘_ Nd
5 - a s . v '..lll‘

N s e '-‘."'-; iA' ‘AA'.“ I Ny Bty AR E
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s, wow often do you drink during:
(Marn appropriate space in each column,)

Mornings | Lunch Mw: Dinner | Evenings

Nevor

. |W'v°f"m

Severa: T "es ) :
sach month |

woax iy

Seversl Times
| sach week

rhhy

3. whers 0 you drink most often?
Pricate home |
Bar/restaurzat
Orner (spec!fy)

§. Wnhen vou arink, are you generally
with soouse/faml iy mesders
with trienas
¥ ™ barroom cllentel
Alone

@ & N -

: %. Mdmwtnmmtnoﬂmthmmm
phys.ca.'y 111l as @ result of drinking:

! . v
Oncs
Tulce
P Several or more times
Descridbe drinking situation at this riemis):

@ W N O

i
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5. * 7o, has snyone @ er recoEmended That you attend such meetings?
Tes (1) Ne L]
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i
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H
Re.a"e: ingices
4. Mave yOu ever deen *0'd Thal you have alcohol-relzred kidney dlsorcers,
Civer trowdie, or cirrhosis? TYes (1) No (Q)
3. #ave yo. ever had Delirium “~esens, severe sheking, "ailucinatious?
: Tes (3) Mo (0
! J. =ave yo. svar wwakenad the morming after drinking and found you cowid -
T- nar rgzeil 3 part of ™e eveningl Yes (1} %o (0)
~
! ‘\ 18, mave you sver attended a sseting of Alcoholcs Anomwous (AAJT
| Tes (1} No Q)
|
|

‘2. mwrm you ever teen 8 - lergyren, social werker, doctor, efc. for heip
with a prodbiem reiaTed To your drinkingl? Yes (1) No Q)

~ave you ever Deen |n a hospital decause of your grinking?
Tes (1) No (0)

| 4. Wave you sver dee- convicted for "drunk and disorser!y® or “oublic
satoxicationl™ Yes No If yos, now mawy times? (%2}

N —— Y T £ ——y < ¥ 4 T e g —— Y

S. =ave you ever been convicted for “"drunk driving,” “2r'.ing whi'e
“e*ox. ca*ea,” or "driving wnlie uncer the Influence of alcoholic

: deverages’™ Yes o It yes, how meny Times’ (x2)
; -
3
r
L'
-
r
3
E -
! ; .
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EXPERIMENTAY. SCHEDULES

SUBJECT RECRUITING NOTICE
SUBJECT CHARACTERISTICS
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EPERIENTAL SOIFTULE KISTNG-4OGERATE GXOCY
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ﬁ&?ﬁz ._i%'_'w : :
L 123-131)1-1/8 i R 18 Sgmi w 3% el
After or Less or Less
] 132-149/2 wo. hen ! Than
: 16713-174 3 =02 QLo Add 173 os. 103, Sub. /2 o
$13-1/2 2 " Add 1 . 1.c8 '
Lase-200|3-3/4 ) | _.os 08, M4 /3o, 07, Sub. /3 o%.,
s .8 07, A3 i/3 ow. .09, Sub. 1/ o%.)
i .10 .09, Add /2 es. |11, Sub. /2 oa.
1
ii8oL30) — l!=__1“ - Sth & 7th Oricks - ] 28,/53 LBSe ..
Lii-les 3 : 5 add o138 12
pldSzise 2078 28 i
L 189-17213
| 473-186 %-5. ;
} 187-200 |3~
Orink Schedule - Heavy = Palling = 1 oz./S0 Lbe.
TS LI ol
L 119131 12-1/2 | —) ——tSluscaents ‘
[132-144 22374 I BC Level | If Zgual ™ 12 Bqual to i
ey e R
[ L
-_l!L;l" 3-1/4 g Jl '4 i m J
whlo=i03o13 2 075 | .06, 746 1 Cx. |.MS, Sub. 1 om.
}_“_3:‘” L 3 313 L.l Addlos. 1), Sw. los. !
9672008 L s A8 wA f A B
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Drink Scneduls = Mocarats Risiog = 1 02./70 Lle.
’ Meight T Iu.-td '
31315 1278 BAC Level if Equal to | If _qual %
et R BRLUAS Oriak | Aftar ar less ,  or ‘ess
2-18 L. 1 Ozink Thas —
Lk Al o3 | .o, Add i/3os. |.0), Sub. 1/3 0.
168-18312-1/3; 2 24 -EM-_LMH
L86-20013-3/4, 3 1 o8 | .05 aaai/ios | .07 sub. 1/2oe. .
L 208 | 07, A4 1/3 0% | .09, Sub. 1/2 o8
5 20 MA - !
Drink Scheduls - Moderate Falling - 1 o2./60 Lbe.
e e e Mjustments
Ssight et " [veesed
L 113-127 2 BAC Level 1f Equal to If Zgual to
—L—————r Drink | After or Lass or Less
128-142'2-1/4 No. Drink Than Than
143-157 2-1/2 1 .028 N/ N/A
2 ‘tlzz -3/, 2 .QL 04, Aad L ox. (06, Sub. 1/2 oz, i
T2 BT T 3 |.ovs | c06s aaa ) os. 085, Swp. 1/30w.;
i ~1/4 | 4 .10 WA 1 N/ !
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(Males weighing under 200 1lbs.)

mmuUm-Mumm“aMw&mﬂ?mua
alcohol research study being Mwmu.s.uwo!
Transportation?

m-mdmxnmmmuummwnummm
Development Corporftion in Santa Monica. You would coze the same day
sach week for three consecutive weeks.

The first session would be about four hours in length. The second and
third sessions Mtwvmhmnmbomudmmawuty
of alcohol (vodla and mix) could last anywhere from 12 to 20 hours.
!wmln“cmﬁonmd!mmhhnmumm
and %hird day of the study will be furnished.

mmmmm.,«-mm:mampdoummsmm
tests. When you are not being tested, you may read, study, or watch V.

Subjects will be paid at the rate of §1.65 per hour for the first eight
hours of each test session and then at a rate of $2.48 per hous for all
additional time. In order to participate in the study, subjects must be
available for all three experimental sessions at the times agreed upon
and must not have consumed alcohol or drugs in the preceding 24 houvs.
In addition to their lourly pay, subjects who perform well and meet all
requirements of the study will receive a $50.00 bonus.

If you think you might be intarested in participating in the study,
please call EX 3-9411, extension 574.

B e —————
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Mt 4NN -
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Social

mss.l

—0011
-4
-

Social

OMmMNMm LA

Veriable
Age

Education
High School Graduate
Some College
College Graduate

Post Craduata

TOoON

Hea
12
B

4

- -

Weight

125 - 149
150 - 174

175 - 199

200 - 225

Marital Status
Single

Married
Separated/Divorced
Widowers

!
'
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