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O The itterature reports greater impairment effecte of a given Blood Alcohol Concentra- ,

@ tion (BAC) during the rising than during the falling BAC periods. This may be termed
g acute tolercnce to contrast it with chronic tolerance built up over a long period of

regular drinking. Because of failure to control pertinent varianle, prior studies
p/ have not established the reliability of the pbaan==non or permitted quantitative esti-

.

;.

9 antes of the impairment at various BAC levels. In the design of the present experiment ,

M specific attention was paid to obtaining BAC estimates that wodid be unaffected bv
differences between arterial and venous BAC levels,to applying techniques to control
for practica effects, and to using rates of administration of alcohol that woul:1 he

.

; p typical of normal drinking patterns. A total of 40 subjects were examined on five
f behavioral measures at approximately .02% BAC intervals on both the rising and fallingt

F BAC curves. Twenty subjects were moderate drinkers tested to a nazimum of .10% BAC
and 20 subjects were heavy drinkers tested to a nazimum of .154 BAC.>

Under these controlled conditions, for a given BAC, greater impairment wins feund during ,

j g ,

j. .1 the rising BAC period than during the falling BAC periods this finding as consistent
; and statistically signaficant but is of little practical importance. Differences in

|,4 impairment were equivalent to a change in BAC level of .01% to .024. Performance dif-| , forences due to past drinking practicon (chronic tolerance) were far greater. It is.a.

@ of theoretical significance, towever, that the degree of acute tolerance developed by i
.

D chronic heavy drinkers as as great as or greater than that found for anderate
drinkers, suggesting different mechanisine for acute and chronic tolerance.

,

f*

4 si. m., . is, o.. m se e

. @ ' Alcohol Impairment and Driving Document is available to tir- cuolic
'. ." Mellanby Effect through the National Techniest t

Acute Alcohol Tolerance Information Servii.e. Sprin::t te 14, :'
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,j IttTRCOUC"ICN
l-

d considerable literature exists devoted to studies of a form of acute alcohol'

,j tolerance known as the "Mellanby Effect." The purported phenmenon is named
* for E. Mellanby (1919) who first reported that the magnitude of behavioral, ,.

4 impairment associated with a given blood alcohol concentration (BAC) la greater
' during a rising SAC than during a falling BAC. While the majority of experi-.

,

'i monts examining the issue have supported the existence of such a short term, '

{ rapidly developing tolerance effect, inemplete control of many possible biasing>

factors have left the reliability of the phenomenon 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 Rhc.

|-
could be used as a legal defense against an accusation of driving under the
impairing influence of alcohol (Rabinowitch, 1955). The argument typears to

.j rest upon the assumption that this source of variability is sufficiently great
to render meanizqless the establish:nent of a given BAC as the point at which
impairment is sufficient to affect driving.

.1 This study was undertaken to evaluate the reliability and magnitude of che
Mellanby phenomenon with attention to issues most relevant in generalizing
to persons accused of driving while under the influence of alcohol (DWI) .
Thus the subject population included both ::cderate and heavy drinkers, and ;
special attention was given to administering the alcohol treatments at. rates i
typical for the drinking population.

'

-1
~i As Hurst and Bagley (1972), Harger (1963), and others have noted, many prior '

studies of the Mellanby effect have imen inconclusive due to failure to provide
adequate controls for possible confounding factors. For example, many studies
have based their BAC estimates upon venous blood samples extracted from vario"s

' body extremeties at the same time that performance measuras were taken. Sinew
venous blood alcohol levels derived from limb semples lag considerably in time
in reaching equilibrium with blood alcohol corcentrations obtained from the
arteries or the brain during the rising BAC period, analydis of venous blood
samples would inevitably lead to e.a. underestimation of the crue brain alcohol

*
concentration during the rising BAc (Harger, 1963; Bogg, Hill, and NicAolls,
1963). Thus a perfor= ann test taken during the rising EAC will exhibit g eater
impaizuent than during the falling BAC if the alcohol level is determined by,

'
. venous sampling since tne brain BAC is underestimated during the rising condi-

tion by the vanous BAC. This source of confounding may be overcome by using
,

sources other than venous blood samples to obtain BAC estimates. Sultable,

techniques for estimating brain BAC include analysis cf arterial bloed samples,.
*

q fingertip capillary blood samples (GoLiberg,1943), or brea.th samples (Itzrst
; and Bagley, 1972), since the lungs are in equilibrium with artsrial blood and
: hence the brain.'

i
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| Another confounding facter in past st= dies of the Mellanby phenomaan has been
j a failure to control adequately for practica effects. Typically, a subject is

ii f administered alcohol and his perforr.ance is examined at comparable BACs, first
during the rising alcohol period and than again during the falling alcohol* '

- period. (cf. Mirsky, et al.,1941 Eggleton, 1941 Alha, 1351.) In these
,j, { examples, the practice obtained during the rising BAC testa might be expected
~;- to bias the rssults obtained under the fa Ming BAC conditions. Golberg (1943)

; and Hurst (1972) controlled for practice effects by having control placebo .

.; } subjects who received the same time sequence of tests as the sxperimental
6 j subjects. The error scores of the control subjects for each time period were
I then subtracted from the scores of the experimental subjects. This technique. ,

d | - is an adequate control except for any differential effects of practice which
,? ? cccur in the placebo state as compared with the alcohol state.

I

j one factor of importance which has not been considered in past studies on the
J Mellanby effect is the influence of the rate of administration of the alcohol;j treatments. In nearly all prior studies, the rate of administration has been
i extremely rapid. Thus Goldberg (1943) administered doses of .63 to 1.42 grams

alcohol per kilogras bodyweight (g.alc./kg.bv.) in ten minutess Mirsky, et als
(1941), gave 1 g. ale./kg.bv. in five minutes, and Alha (1951), .5 to 1.25.

]
g. ale./kg.bv. in 12 minutes

The difficulcy with rapid rates of alcohol administration is the possibility
t2at the greater risina curve impairment found in these studies is due to.,

tAe re.te of changa in 'AC, rattus: than any basic difference in performance
on the rising vs.rsus the falling cur =. Kalant, LeBlanc, and Gibbons (1971)
ruggest that acute tolerance takes time to develop and hence the issre rapid the.

intake, the less' time available for acute tolerance to develop at any given

|.
,

BM. Obviously, when attempting to generalize from laboratory data to the.

| significance of acute tolerance for iv_i - nt in persons arrested for DWI,
! it is necessary to administer the alconal at rates typical for most drinkers.

If the rate of ar* ministration affects the degree of impai. ment of behavior at
a given 3:~, comparisons of rising and falling JAC periods .heuld be under-

i .i taken at einilar rates of rising and 'alling BMs for the most meaningful
';

comparison from a theoretical standpoint.

Moreover, from tne eopirical viewpoint of the relevance of this acute tolerance *

effect to the relative degree of Lvi-t of persons arrested for DWI, it
would be necessary to administer the alcohol at rat,es typical for most human
drinkers. Observations in bars suggest that intakes greater than 3 to 4 drinke *

, , ,
'

per hour is rarely found, even for heavy drinkers. This geraralizati.:. is,.

1,
of course, highly a function of the cultural areas surveyed.
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(
- Finally, except for the worx of Goldberg (1043,1966), few have examined whether,

j| '
acute tolerance varies as a function of prior drinking history. Since heavy
drisking practices clearly produce a chronic alcohol tulerance, an examination

|. of acute tolerance should sample persons with a range of drinking practJr:es.
Agr.in, this is of considerable importanca for persons arrested for owI siree'-

they tend to be thos,e with histories of heavy drinking.
,

*
This currenu avamination of the Mellanby effect attempted to control for the
factors discussed above. Forty subjects were tasted-20 of whom warm very

, ,
i h'eavy drinkers capble of reaching .15% BAC without disecofort and 20 were

moderate drinkers who would have difficulty achieving a BAC armater than .10%
without illness. Aler.,hol administration averaged .320 gr.alc./kg.bv. per hour

.-]'
for moderate drinkers, and .345 gr.alc./kg.bw. per heng for heavy drinkers.

] Tc counterbalance for practice effects in the presence of-alcohol, subjects !*

3 were regaired to attend two drinking test sessions-once for testing on a
; rising BAC curve and once for testing on a falling BAC curve. .v lf the sub-a ,

jwts were first tested on the rising BM: curve and then on the falling BAC i'

;. curve on the second test day. The other half of the subjects received ths. treat- |
ments in the reverse order. Firally, the alcohol level was determined through
use of a breath sampling gas chromatograph, a technique which samples a source
of alcohol information in equilibrium with arterial blood alechol levels.

Five behavioral performance measures were aken at various BAC points. These
! measures were: hand steadiness while standing and sittings body sway in the ,
' lateral and anterior / posterior planes: and auditory signal detection while j

s!multaneously executing a digit recall task. 2

,
lem.3

subjects !

$ I

Male subjects were recruited by referrals from the (*alifornia State Unemplay- I.

i ment of*. Lee, from advertisements in newspapers and from notices ported in the !
l

'local Department of Motor Vehicles office. An initial screening interview of+
.

4 spplicants rsraved those w_th possible health defects ce histories of excessive k
,

past or current drug usage. The cates and McCoy (1973) and Cahalan, Cisin, and .

crossley (1969) questionnaires were administered to the reehaining applicants *-
,

- and the results used to classify subjects into 2 arbitrary clairsifications as
" heavy" or " moderate" drinkers. For the purposes of this study, these terms"

are used to desig'. ate persons believed capable of achieving without illness a
BAC of .154 (heavy) or a BAC of .los (moderate) . Heasy drinkers were reg 2 ired

,
to obtain a score of 23 or greater upon the Cates and McCoy (1973) scale as .

1 "
4
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ij
well as indicating in the interview a recent hi2 tory of heavy drinking experience.
Moderate drinkars were those who obtained less than 23* on he cates and McCoy
scale but were classified as at least " light" drinkars on the cahahn, Cisin, and

.i . Crossley scale. All 20 subjects in the heavy greup were classified by the
f

Cahalan, et al., scale as " heavy * crinkers. of the 20 subjects in the moderate
group, the Cahalan, et al., scale classified 3 as " light,* 10 as " moderate," and i:, *

as "heaq" drinkers..

i
|

The tw groupse were quite simite in age, incore, weight, and maritaJ status with =

," a slightly higher educational level in the moderate group. Fc - the moderate
grou), mean age was 30.9, mean education was 15.4, artian income was $5,000, *

and mean weight 1C9. Comparable mean figures for the heavy drinkers was age 30.6,,

'

'i education 13.7, median int.ome < 25,000, and weight 177.

Study participants were paid 31.65 an hcur plus time and one-half for overtime
over 8 hours with an additional 350 bonus for completion of .he study.a

,

i

Resoonse Measures and Aeoaratus

Hand steadiness while standing was measu :1 by the amount of t.ime a mete. stylus
was in contact with the walls of a hole in a metal plate. The 1=a dia..eter'

i stylus had a 5.17cm length t which was inserted halfway in a 6.4aus di.ameter
'

bole.

Ths. hole in the catal plate was adjusted to shoulder height for each subjei:t.-
The task was performed with the subject facing the plate, his arm extended

' and one foot in front of the other. 4ach trial was 40 secondr in length and
the error scores were the number of seconds the stylus contar.ted the metal -

plate.

Fand steadiness was similarly measured with an extanded arm except that the
s.bject was seated. For this meas 2re, the hele in the metal plate was 3.9=us.i

! Ag.xin, the measure was the number of seco* the stylus contar:ted the. metal
| Pla*.e during a 40-second trial.
.

Body sway was measured by attaching 2 4trings to a*1sather harness mounted at ,

chest height on the subject and measuiing 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 e *sment. Neves.nts 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
j countar. The string attached to the back measured sway in the anterior /
! posterior clane and the string attached to the side measured sway in the

-
- lateral plane.
'

(.
i, *Two of moderata subjects had scores of > 23 on this questionnaire but their

!

.
interviews did not suggest recent experience at the .15 level.

1j
. .

'
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' ;4. H
,

is ;? h

:, , ; . ' Auditory signal detection under division of attention conditions was measured

-

pp by requiring the subjects to detect a tone in random noise oursta presented tog
; the left ear while sbultaneously performing a digit recall task presented to

} h. . A [W
#

the right ear. Every 10 seccads a 3-second burst of random noise was presented
1- '# to the left ear. on half of the trials, a 1,000 Herts tone of 1-second dura-:

I' ?? tica was presented at some randa position in the noise burst with an intensity
. d. 4 of 15 decibels below that of the random noise.* During the same 3 seconds, the

*

A , r2 ta right ear was presented with a set of 6 random digits at 1/2-second intervals.

$d' During the 7-second inter-trial interval, the subject was required to report
'

L.e w the 6 digits in correct sequence and to state whether the tone was present..

@y,w'h
Each test sequence contained 100 trials and required alacet 17 minutes toi - ;

complete. The task was presented to the subject while he was seated la aj ,

dy s sound isolation chamber wearing binaural earphones with input from a stereoa
j kg h tape recorder. The subject's responses were transmitted from the isolation,

I W .a chamber by interc e t.nd were recorded by the experimenter.
,) N

.

.j f. , Alcohol Treatmentj
.

$ %pn
y Alcohol was athministered in the form of mixed drinks cone =iaing 80 proof

^
g<^*'y vodka and one of several carbonated mixes at the choice of the sub$ect.
; ".reatments were administered at hourly intervals with 15 minutes allocated
i h**

[j) jO that the moderate and heavy driskers should increase their BACs at the rate
for consumption. For the rising BAC experimental sessions, it was intended

s

t, 4 M of .020% BAC per hour until they attained .104 DAC. The heavy drinkers were'

M. to continue boyand 1.his point to .154 at the rate of .025% BAC par hour, isM. Fj*j achieve this, subjects were Maimistered .2M grans of alcohol per kiloctram
$-$ F ledyweight (g.alc./kg.bw.) per hour untJ1 they achieved .104 BAC. Then the
$h treatment rate was increased to .376 g. ale./kg.bv. per hour until .154 BAC.

Mp Actual doses adenistered varied slightly from these doses. Subjects' actual
75 y BACs were monitored and if the BAC differed by more than .01% BAC from the

.

h,g desired BAC, the r. ext hourly dose " s increased or decreased by 4.67 grams ofI-

alcohol.
4+ Q.&'

N% Alcohol treatments during the rising BAC period for subsequent falling BAC'

I"!: k . unasarement sessions differed from the above. It was intended that the moderata'

' 3d%y *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

g h;,q
,

h.:. g-. (1973). Therefore, for some subjects, the signal to noise ratio was changed
to -16 db or -17 db, but these i:hanges* failed to affect the task's sensitivity'i

y to alcohol..
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j u drinkers should increase their BAC at the rate of .0254 per hour and an hourly

| [' dose was administered of .35 g.alc./kg.bv.14.67 grams.
,

. . >

jj [; During the rising phase of the falling BAC measurement session for the heavy
.. i drinkers, the desired rising rate was .0386 BAC per hour for which a dose of

a_ ' | (' .414 g.alc./kg.b.s. 1 67 grams of alechol was administered per hour. The4;
~ drinking rates for the rising phase on the falling BAC -e __-- t session

*

t *

f. F { were solacted so as to commence the actual performance tests at approximately
.. j the same time as they were performed on the rising BAC measurement sessiana,2 *

t This was done to control for possible diurnal fatigue effects. Subjects' BACs
| were measured by a breath-sampling gas chrcuatograph with a 3-place digital'

il readout.' ''

:i *
;i-
C* Traininct
>: .

. I h subjects attended a training session of approximately four hours duration. .

(' E They received trainir.g on the hand staaMn*=s and body sway tests but the major- *,

' j P. . 1:y of the time was occupied with training on the divided attention (m) signal
4

-;j &! detection task. Subjects received approximately two hours of training on this
7 task until they achieved at least a 70% level of correct perfor== nee. If they

| |; were unable to meet this criterion, they wsre dropped as subjects.
; i Y.

-

h Subjects were . hen administered a single alcohol dose of .296 g alc./kg.bw.
The alcohol was folicwed by two more hours of experiencs on all tests. ThusI <,

[ all subjects had test practice under the effects of the drug prior to the ,

4 eagerimental sessions. Subjects unable to achieve at least 60s correct
,

f response on the DA task under this small alcohol dose were eliminated as
[. potential subjects. .

j..

i g Procedure

On the two experimental days, subjects came to the laboratory at 8 a.rt. with-
4 - out having eate a since the preceding evening. After being checked to ensure
] a zero BAC, subjects were given a complete set of experimental trials as a
j 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,
t subjects had a large breakfast at 8:30 a.m. followed by two hours of free time' ,

for reading or watching 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...
5 Following 15 minutes allowed for drinking and five minutes of free time, the

hand steadiness and hady sway tests were given. This required approximately'
!

.~ "

*

' i 10 minutes. After a breath alcohol test, the divided attention test was given in

[.
'
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d about 17 minutes followed by another breath test. The sequence of drinking,
j 5-minutes rest, motor tes s, breath snalysis, divided attention test, breath
1 t analysis took almost exactly one hour. This sequence was repeated every hour
!

.],
* | for 5 hours for the moderate drinkers and 7 hours for the heavy drinkers. This

permitted peak BACs of .10% and .154 for the moderate and heavy groups,'

'i - respectively. After testing performance w e completed, the subjects were given
I i dinner and kept in the laboratory until their BACs were below .044 when they*

.

} j were driven to their hemes.
I:[ .

| I For the test days when the testing was done on the failing BAC curve, the'

4 . procedure was as follows: Subjects were again picked up at 8 a.m.,
j#

examined for the presence of alcohol, given a warm-up test series and then
8 their first drink at 8:35 a.m., fcellowed by a light breakfast at 8:50 a.m.*

| After this, the subjects' time us free for reading or T%* watching, emcept for
'

;i 15-minuto drinking intervals every hour until 12 noon. The four drinking sets.
' Ii were generally safficient, given the appropriate dosages, to achieve .104 BAC

j 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 e wait ensued, followed

1 ~ 'i : by the beginning of . testing at about 1 p.m. The 10-minute actor tests were

t administered folicwed by 5 minutes for breath testing, followed by 17 minutes"

||. of DA testing, followed by another breath test, followed by a free period.

[i During the first free period, lunch was served. This testing sequence was not
,i repeated precisely on the hour since it was desired to test the subiacts at

~f every .02% BAC on the falling phase and the testing was slowed if the falling
[. rate was slower than .C2% RAC per hour. For the majority of moderate subjects,

,

testing was completed by 7 p.m. but for the heavy drinkers testing lasted as*

g
,

;: late as 10 p.m.

As noted above, this achedule of drinking and testing was designed to permit
performance testing to occur at the same time of day for both rising and
Patting BAC groups to control for possible diurnal rhytha effects.. ,

,

: BESULTS Am DISCUSSIGI:

Figures 1-3 present the mean BACs as a function of time for the heavy ami'

soderate drink =rs. Figure 1 summarizes the data for the rising BAC phase on*
i

y' the rising BAc test days. The number at arch point represents the maiber
of subjects included in that data point. Figures 2 and 3 represent the rising
anr. falling RAC passes for data gathered on the falling BAC test days. Encept'

, ,,

L[ ft.: the end points of the curves where number of subjects is changing rapidly,
ths data are notably linear in rate of change. This normally is found fors

,

1- . |f the f=114=y BAC curve as the rate of metabolism for individuals is typically |*

*; quite uniform over time. The tinaarity of the rising BAC phase is a result of |.

, the pattern of alcohol consumption in this experiment., . .
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:q I One of the objectives of this study tes to test for performance changes during*

1 roughly equivalent rates,of changes in BAC on the rising and f=111aq phases.*

If 3AC rose approximately .0234 sys. hour for the moderate and .0244 for the heavy,
- '' drinkers duriaq the rising phase on the rising BAC test day. Sinflarly, EAC

.

r-

fell approminately .0204.per hour for heavy drinkers and .0174 per hour for'
,

the sodarste drinkers on the falling RAC test day. T!nas the experiasetal
b|
:

''
,

design objective of equivalent rising Jad falling 3AC rates is approached' *
-

such more closely in this study than in grior Mellanby research.<

:) ; .

:} i The greater rate of disappearance of alcebol in the heavy drinkers was also*
;

j{ g manifest in a correlation (Pearsca) of .52 between a subjects' scores on the
Cates-McCoy questionnaire (1972) and their alcohol reaovel rate. Clearly,:. . .

'i. { frequent experience with alcohol affects the rate at which subjects dispose,
'

? ' ) of alcohol, a finding mentioned frequently in the literature. (cf. Wallgren

,

g and Barry,1970.) .

;i t ,

; j The rate of increase in BAC was greater during tha rising phase on the falling
i BAC test days. This was necessary to permit testing to occur at the same

- ! time of day to offset ;nssible diurnal effect. The heavy drinkers increased .

their 3ACs at .039% per hour and moderate drinkers at .0294 per hour. These
differences are a direct result of the experimental procedure adopted.,

e , ,

i Figures 4 and 5 present the mean performance scores for sal subjects on each of

f the 5 hehavioral response variables under conditions of both rising and falling
BAC. "he figures show the mean performance as a fus.ction of BAC from .02% to '.

.11% BAC in lacraments of .01% plus the pre-test performance. Since measures
y could rarely be taken at exactly .01% BAC points, the points. tor mean curves

|
were takea by linear extrapolation from individual curves created for each
subject on each run by plotting the actual data points obtaired for each sub-
ject. The mean curves wwe limited to the range .024 .114 to ensure suf-

,
ficient data potats.

tTahles 1 through 5 present the statisticaA analysis on the response measures
presented in Figures 4 and 5. The analysis was performed using the 363 (nowi *

11V) niemedical statistical program of the UCIA, Health Sciences Computing,

i Facility (Dixon, 1973). This statistical program is a repeated-seasures

i ! multivariate analysis of variance based on Clinear hypothesis model. The
analysis on each response variable was perforand three times: once for the

* entire RAC curve and once each for comparisons at the .054 and .104 BAC. The
data points utilized for the statistical asalysis were generated by fittiaq

', each individual subject's perfsraance curves to an_ equation of the form, 2Y = A + 3x + Cm , by a laast aquares techaique. inis was necessary to obtain
performance scores at cesumon luc poincs for all subjects.
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Table 1. Lateral Sway Analysis of Variamos for BAC of .05t, EAC of .10%;1 : r

' and Total Curve;j
'

! I
? 1 .Q54 3AC lot EAC Total Curve'

I i Source F, & = 1/36 F, & = 1/36 F, & = 3/34

Heavy vs. Moderate Orinkers (A) 3.506* 3.388* 2.306''
.

Falling First vs. Rising First (B) 0.035 1.414 0.966*,*
-

Falling curve vs. Rising curve (C) 13 399" O.376 5.576**' *-

; Ax8 3.482 0.223 3.821' .

J . : A4 2.221 1.479 1.604,,

,| B4 0.077'. 2.402 1.633i

AxB4 2.371 2.594 2.077'

1. t
5 6

. f.1 i . .
-

i:; !
! !| Table 2. Anterior / Posterior Swy Analysis of Variance for BAC of .054,*

I EAC of .10%, and Total Curve*

..
'

.054 2AC .104 BAC Total Curves
,

source F, & = 1/36 F, dF = 1/36 F, & = 3/34
'

Heavy vs. Moderate Orinkers (A) 6.204' 4.741' 2,761*

,| Falling First vs. Rising First (B) 1.100 4.745' l.704 *

;- Falling Curve vs. Rising Curve (C) 5.253' 4.236' 3.765*
Ax8 2.969 0.258 1.191

.

A4 1.171 0.825 1.612
84 0.575 5.926*'

2.341 ,

; !! Ax84 1.438 3.568 1.528

|

h
'I Table 3. Hand Steadinees (SemaMag) Aarlysis of variance for BAC of .0:34,*

! [j Bhc of .109, and Total Curve

4 | .

.054 BAC . lot BAC Total Curvei .'

Source F, & = 1/36 F, & = 1/36 F, dF = 3/34

}f
,

f Heavy vs. Moderate Drinkers (A) 6.392* 5.583* 2.246 -

r, 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

} A4 5.148' l.418 2.480 ,.

a 84 1.328 0.014 0.704
Ax84 0.988 0.437 0.9942

+ = p ,< .10 ' = p < .05; ** = p < .01
'

'1.
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, j Table 4. Hand Standica,ss (Sitting) Analysis of variance for BAC of ,032,
|1 3AC of .10%, and Total Curve g

-

s

~

.05% BAC .101 BAC Total curve !
; Source F, & = 1/36 F, & = 1/36 F, & = 3/34 3

'

', '' Heavy vs. Moderate CrInkers (4) 0.035 1.125 1.l l 8-
,

Falling First vs. Rising First (B) 2.361 4.374* 3.304*
Falling Curve vs. Rising Curve (C) 1.418 2.123 2.389

|.. Ax8 5.754' 2.850 2.140.
*

i ; AxC 2.195 0.553 I.663
?' 8xC 0.001 1.992 1.543

.: Ax84 0.282 2.291 0.804
-),

i ,

i| Table 5. Divided Attention Analysis of variance (Trials correct) for Ehc of
~ .05%, BAC of .10%, and Total Curve

"

.05% B&C .10% BAC Total Curve
' Source F, df = 1/36 F, & = 1/36 F, & = 3/4

| Heavy vs. Moderate Drinkers (A) 0.481 2.447 2.436*
Fat Ing First vs. Rising First (B) 0.990 0.506, 0.614,

| Falling Curve vs. Rising Curve (C) 0.407 3.144 1.532
j Ax8 1.046 0.797 0.378
| Axc 0.218 0.644 0.079

BxC 1.671 2.850 2.905*.

AxBc 0.423 0.205 1.668,;
. .

!'

!

,

r

! .

,
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| + **P < . 4 0; * = P < .05
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As discussed previously, the experimental design la a repeated measuresi
,.:
;| c ' 2 x 2 x 2 factorial with the three dimensions being drinking habits (moderate

11 ~~ wvr drinhers), t==m- (funn -- risin >AC) . and eesu-
(falling BAC firrt versus rising BAC first) . Since the 20 heavy and 20

; :! . . moderate drinkers were tested twice, a total of 80 curves were obtained of't

.} ;j " i. performance versus BAC.
.

:) ?

, j *. The two top curves in Figure 4 present the mean performance curves for lateral^~ ,

and anterior / posterior sway under conditions of rising and faning BACs. The; ,;
+ . curves clearly exhibit a greater degree of behavioral impairment under condi-

! tions of a rising BAC than far a falling PAC. Tables 1 and 2 indicate this *.. .

i j, t difference to be statistica n y significant.

j TBa two bottom curves in Figure 4 present the mean performance curves for the'i t

'l^ :

" i, ' j |
two measurse of hand steadiness (subject standing and subject sitting) for

A i both rising and falling BACs. Both figures suggest a slightly higher degreee

of irPeirment during a rising BAC. with somewhat greater differences between: ; .1 ,

:f j rising and lan ing BACs found for the sitting measure. However, Table 4
. ,j indicates that the hand steadiness while sitting measure is statisticany sig-'

nigieant only at the p < .10 level. Clearly, all four measures of motor con-'

trol discussed above demonstrate a sensitivity to alcohol effect and, moreover,
-three of the four show a differential sensitivity as a function of the rising

'

; ..,

and falling blood alcohol conditions.
i

The results, therefore, are in conformity with the findings of Goldberg (1943)
bor body sway and Hurst and Bagley (1972) and Myrstan and Goldberg (1971) for
hand steadiness. However, the degree of greater impair =ent 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 .094 BAC
were obtained and the percent advantage for the faning curve in respect to the.

rising curve was computed. The advantage for the falling curve was 25% for
lateral sway,17% for anterior / posterior swv, 8s for senadhg hand steadi-
ness and 8% for the sitting hand steadiness. Overall, the mean difference.

was only 144. Another way of expressing the effect of the advantage of this-

| acute tolerance is to note by reference to the curves that the difference in
i8 performance represented by the Mellanby effset is equal to the change in,

,,

|: 'j performance produced by a change of .01% to .02% BAC. Clearly, the influence,, .

of the acute tolerance variable is less than found in most studies which haveI' i

! used these same response variables. Since this experiment diff. red in many
f, aspects from the studies reviewed in the introduction, it is not possible to .

identify the variable or variables which account for the greatly reducedt

;
* Mellanby effect found here. That obviously win 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 adain-
istration which previously has been reported as correlmeed with the degree-
of hapairment., (cf. Kalant, LeBlane and Gitbins 1971).,

*
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The fifth response variable was the divided attention (QM test which demon-*

strated little sensitivity to alcohol as can be seen in Figure 5. Moreover,*

the DA test was equally insensitive to the tafluence of *.he rising and falling
# BAC curves as shown by Table 5. Thus, the averige performance difference-

i between the rising and falling curve was less than 44. Eowever, the lack of an
acute tolerance effect on this test has little -ning since the test war, insen-

*- * sitive. This is in contrast to results fcund in studies by Moskowits and
DePry (1968) and Eskowitz (1973) using the saan measure and in similar studies

,

L., of sensory performance under divided attention conditions by Hamilton and
j Copean (1970) and von Wright and Mikhonen (1970). It has tentatively been*

.

concluded that the extensive training experieme and frequent repetitive
testing served to produce a situation where, for the majority of subjects, the

-'

task was no longer one requiring division of attention or serial 3~ cessing
of information. As a task which apparently could be processed in parallel,*

3

i it demonstrates little sensitivity to alcohol. *

t.

The two component sub-tasks which comprise the divided attention test (digits.

recall task and signal detection task) were =r==4a=d separately. Graphical
.,

display of the two sub-tasks exhibited the same insensitivity to the effects
of alcohol as shown by the combined task. Moreover, the statistical analysis
for the sul>-tasks failed to show any significant sensitivity to the effects

j , of the rising and falling SAC curves as shown in Tables 6 and 7. Since the
*

divided atte. tion task, either as a whole or la parts, failed to exhibit
,

sensitivity to the effects of alcohol, it scarcely can he a useful measure
here for ===Na? the differential influence at the rising and falling BAC
turvas and will be discussed no further. 59--"-t analysis will be res-
tricted to the four response measures fcund in this experiaantal situation
to be sensitive to alcohol. -

The design of this study differed face prior hiamma studies in the slow rate of
administration of the alcohol. Whereas, in anst studies, the rising curve was
complete witbla 1 to 1-3/2 hours after consumption of the alecnol, the rising
alcohol curve in this study sepresents a period of some 4 to 5 hours.

.

It is perhaps due to the nature of the prior studies' alcohol administration
procedures that Jellinek (1960) suggested that "short-range ac h ar 5n"
occurs within 30 to 60 minutes. If this were true, a Ma11mahy effect -

would be expected during the first 30-60 minutes after alcohol is ingested
when performance would be excessively degraded until short-range accoamadation
is complete.

,

' ' It then follows that there should be no difference in this study between the
falling and rising curves ac the .034 BAC point and higher. For the falling,

curve, the subjects have been under the influence of alcohol for at least.

4 hours a::4 should be fully developed to their acute tolerance level. On-

' the rising curve, the subjects will have required a minissa of an hour at4-

; least to reach .03% 3AC, and any hicrher level will have required considerably
?
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! Table 6. Divided Attention Task Analysis of Variance for Tone Detectione for

1 BAC of .054. BAC of '.10%, and Total Curve ,

,

.05% BAC .10: BAC Total Curve *

! .
F,."? - 1/36 F, dF = 1/3G F, dF = 3/4! -j , scource

Heavy vs. Moderate Drinkers (A) 0.061 1.43 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
Ax8 0.214 0.460 0.709

' AxC 0.323 0.183 0.128 -

,

BxC 1.436 0.115 1.698'
.

e AxBxC 0.069 0.041 1.181*

- , ;
'
,

.

sable 7. Civided Attention Task Analyets of variance for Digits Correct for ,

'

,

,
BAC of .056, BAC of .104, and Total Qazve |

'

I. 5

.05Z BAC .102 BAC ':otal Ciarve ;,

Source F, dF = 1/36 F, dr = 1/36 F, dT = 3/34 ,
,

I
i Heavy vs. Moderate Drinkers (A) 0.806 1.249 0.f.34i

Falling First vs. Rising First (B) 1.305 1.230 0.465,
Falling Carve vs. Hising Curve (C) 0.510 3.911 , 2.370

Axa 0.345 0.001 0.970
Axc 0.045 0.057 0.023'

Bxc 0.148 0.400 0.656
Ax sc 5.541* 9.225" 4.493**

,

.

i

' .

-

j.

-

!
+=p < .40;* = p * .05; ** s y < .01 I

-
i
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iga longer. Therefore, if Jellink were correct, there shoule' be no dif'f arence

I y.f between the rising and falling curves above .034 BAC, which is contrary to
- what an awa=4 nation of Figure 4 reveals. h us, rather than the Mellanby

@N(..':
*

Q@,|.
effect being a matter of rapid acute tolerance within an hour, the phenom-

!- * enon represents an influence for the entire period of the rising and falling
curves--at least in this study. Jellinalr's view appears to suggest that the.

k,% phenomena is something akin to a habituation of the subject to the preconce.,

of alcohol in the system. Under that view, the accommodation would occur at"
>

- by'
a time independent of the rising curve time when the rising curve time was-

,k greater than the time necessary for accosmodation.
.

;
.

, .

g, From the view of Jellinek's proposed short-term acaa==~4= tion, it would be.:
anticipated that the greatest difference imuld occur at the earliest time of"

r$ entry of alcohol into the body, i.e., at the lower BACs. Again the present
y data fail to support this view since the smallest differences are found at

}, - (4 the lower BACs and there is a general tendency for the differences between
- M the two curves to be greater at the higher BACs which occurred 4 to 5 hours

b after drinking was initiated. There is nothing in this esperiment which would

{h suggest why the difference between the rising and falling BAC curves should
h;c differ throughout the entire BAC range ====4aed nor why there appears a small
Rp trend towards greater effect at higher BAC.

M
$I one matter of considerable interest is the rate of char.ge of behavioral impair-

8 ment as a function of change in BAC. It is clear on both the risPur and falling

kN BAC curves that for the higher BAC levels there is. an increasing amount of
4-a= t==at for each equal chsnge in BAC level. In our study, this resulted in

@M. large quadratic coetponents in the equations describing changes in behavioral
|
|

/p?4 impairment as a function of BAC. This is, of course, analagous to the finding
M of Goldberg (1943) of a logarithmic relationship between degree of impairment
k. 7., and BAC level.

.

Ut
y%
; The, use of samples drawn from two populations representing different drinking

; practices permits this study to examine the issue of chronic or long-term tolar-

.
Y ance. The criteria for selection for the heavy drinker group suggest that ther

group represents persons who frequently consume large quantities of alochol and/ -

would be expected to exhibit chronic tolerance, a well established phenom-
, , .

Q omen associated with frequent alcohol consumption.
"4- .

%j Figure 6 compares the heavy and moderata drinking croups in their performasceu
n. f 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
- g. producing a greater difference in impairment than acute tolerance. Whereas,

M for the four response variables, the average saving associated with the

%T falling curve was 144, the average saving associated with chronic heavy
D..
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l
.

;
4

drinking is .384 yables 1 through 4 indicate that the difference between the'

f heavy and sederate drinkers was statistically significant for anterior /poste-
,
'

i l rior swy and hand staadiamss standing, marginally significant (p < .10 level)-

| for lateral sway and non-significant only for the hand steedaness sitting.
,

O It should be realized that the comparisons betwees heavy and moderate drinksrs*

' are between-subject comparisons which involve a greater likelihood of,

1 - variability than the statistical analysis for the rising and falling curves.
' *

g which ware within-subject analyses.
; I0

fj These resmits are in agreement with the widespread literature on chronic usei -

j I| of alcohol which has demonstrated that frequency of drinking is positively.

i correlated with resistance to alcohol i_--4-c of both behavioral andj' ,

physiological measures. (cf. Goldberg, 1943s Kalant, LeBlank and M hhaae,*

1971). S.:odies reported in the literature have d==a==trated that this is
! a true physiological '' tissue" tolerance, not merely a function of experience

with the specific task used as the response seasure.

4 L

!
An issue of interest is the relationship between acate tolerance and past

j drinking experience. Figures 7 thru 10 present the rising and falling BAC
curves on four response measures for the heavy drinkers and for the nadarate,

; drinkers separately. Fwa=in= tion of the difference between rising and fal-

t i ling curves for the heavy and moderate drinkers on the same response measure
' indicates that the development of acuts tolerance in the heavy drinker is

equal o* greater than the socia' drinkers. Thus the chronic tolerance
demonstrated for the heavy drinkers in Figure 6 has not insulated the heavy'

;

drinkers fr a the acute tolerance or Mellanby effect as demonstrated in

Figures 7 thru 10.

The relationship between acute and chror.ic tolerance is considered statistically
in the interaction terms between the rising versus falling BAC variable and
the heavy versus moderate drinkers variable, the A I C interaction. Although-

L
all figures suggest greater acute tolerance effects in the heavy drinkers,
this anhanced Mellanby effect in the heavy drinker reaches statistical sig-

.

niMe=aeo only in the caparison fr v the hand staadiaans while standing'

[ measure.*

,

j r The results of this aspect of the study are in conflict with the suggestion
offered by Jellinek (1960) that chronic heavy drinkers would be expected to

j show less acute tolerance and specifically a smaller Ma11aahy effect than-
i

{g| moderate drinkers. This suggestion was based on the belief that the chronic
tolerance induced by heavy drinker would have protected the drinker free someL t.

h . I of the impairing effee<,s of alcohol fran the very start of the drinking session.

[ [ The results herein obtained conform more closely with the expectations of ths
l j theory of tolerance developed by LeBlanc (1972) and Kalant, LeBlanc, and

*
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Gibbins (1971). They propose that the result of the development of tolerance
by heavy chronic drinking is a change in the rate and degree of final amount

. of acute tolerance exhibited at each drinH=r session, in comparison with
that shown by a naive or moderate drinker. Thus both moderate and heavy

,

~j drinkers would begin to exhibit behavioral impairaeat at approximately the
4 same threshold level in the rising BAC curve. However, the rate of increase
'. in L v i ~ t for the heavy drinker would be slower and reach a lower level at

a given BAC level than for a moderate drinker. While there are conflicting .

. data for this theory (c.f., Moskowitz and Wapner (1964) where chronically
!

- j experienced rats showed tolerance at the initial test point], these data
.

i apparently support the above theoretical view.
1 .

1 Figure 11 illustrates the influence of tha third eti=ansion of the experimental
] design, the sequence effect. The figure contrasts the performance curves for
3 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

i 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.

t.xamination of Tables 1 through 4 indicates the sequence effects differences
were significant for hand steadia==s while standing and for hand steadiness
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 more
elements of variability than the within-subjects analysis of the rising-
falling BAC curves. Clearly, the sequence effect is of considerable signifi-
euce but neither.the literature nor the authors have suggestions as to the -

cause of this sequence effect.
,

'

Although not included in the statisuical analysis, it was decided to ====ina

possible practice effect as exhibited by differences between sessions 1 and 2. .

'
Figure 12 presents the mean performance curves on the four response measures '

for the first versus second session. The small differences exhibited in the ,

curves are reflected in an average difference of less than 44, extremely maall
*

in respect to any other examined variable. Clearl: . the training sessions
served to remove any significant subsequent learning effecte.

*

a c msIow
.

This study provides further support for the es!.stence of that form of acute*

alcohol tolerance known as the Mellanby effect, which is exhibited as a
differential behavioral impairment at the same Bac levels for rising

, .
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1

! and falling blood alcohol curves. Eowever, the estent of this differential.

' { ] impairment is quite small in this study is camparison with other sources of
j differential 'W such as prior drinking history and order of experience*

with the behavioral test. The most likely reason for the relatively small
Mellank; affect 12 the adalaistratima of the alcohol treatasets at rates more
typical of non-laboratory taman conamptica thsa usually found in experimental-

,

studies. In any case, regardless of the reason for this eas11 18 11==$=- effect,.

it scarcely can be considezed a sufficient souros of variability in the relation- )
s ship between driving LP-=t and BAC level as to be a legal defense against !impaizment based on a de**Ma*+i- of BAc level.*

.

5

i f
~

; ~ A most latereetiaq findlag of this study ins that the Mellanby effect in
chronic heavy alcohol imbibers was as great or greater than in moderate'

. drinkers despite clear-cut evidence of greater chronic tolerance in the
' ' '

- heavy drinkers.
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EXPERIMDrfAL FACTT, APPARATUS AND TEST PRf:2DURES
,* t

, ' *. W Forty male subjects (20 social d inkers and 20 heavy drinkers) were tasted
M on two occasions, once as they were becoming intoxicated and on another,

% occasion as they were becoming sober. Test order was counter-balance so
, ,.

;; - { $ that half of tha subjsats were tested first during a period when their
?{ blood alcohol consentration (BAc) was rising, and half were tested first

j -'l. 6 during a period when their BAC was falling.
i ;
dIj |- Heasures of performance were obtained at various 1ACs under the rising and

falling blood alcohol conditions on tests of standing hand-staaM nass,

p'.E
ij ,

sittinct hana-steadiness, body stay, and auditory divided attention. A gas
.i

N., chroma:ograph was used to determine BAC.'j 4
- . . %

i EXPERIMENTAL FACILITY
! W
; sf. The experiment wa; cormlucted in the facility diagrammed in Figure A-1.

J.'i It consisted of a lounge and two testing rooms. Each testing roca was air
, y conditioned and contained apparatus for the divided attention, smy, and.

rj hand-steadiness tests. .The lounge contained the intoximater, a rafrigerator,
|

'.y a micro-oven, two couches,. a color ':v, and reading material available.

i W for cub 3ects' use when they were not being tested.
i db -

W APPARATUS AND TEST PROCEDURES.

|' Q3
4 -a

l 11 q. The four experimental tasks used to meance passible impairment effects of
| h alechol are presented in the order in which they were administered to the*

;y subjects.

a
Isn Standinct Hand-Steadiness

'

$~./,q.
C During this test, the subject stood holding a stylus inserted into a hole-;

@$
$ in a 4' x 6" brass plate. The tip of the stylus ses a cylindrical steel rod.J

1 an in diameter and 5.17 cm long. The hole in which the stylus ws insenrted
fj .

.) W.i was 6.4 nun in diameter. Any contact between the stylus and the plata acti-
| 'l 2,; vated an electric stop clock (Lafayette Instrument, Model 54014) which recorded -

-

; { L the duration of contact, an electronic counter (Beekman Universal, Model 736

r M OHR) which counted the number of contacts, and an audio oscillator (Howlett-

1 N Packard, Model 202D) which generated a tone to indicate to the subject that
! r~ i.ontact was being made.

. f- T.M

'f Y) Plate height adjustment was made for each subject prior to the first test round.
;] hj The plata was secured in a metal vise and the vise was placed on a height-adjust-
.I b

..' . ' .
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)
Then, while facing the plate, the subject was asked to extend his

'!. able stand.
arm at a right angle to his trunk. The height of the plate was adjusted by;
raising or lowering the stand to a level that brought the hole in the plate even

"

with the subject's extended arms the plate was maintained at this level for the.'

remainrter of the test sessions.
,

I- Sefore each test round, a check was made to ensure that the timer, counter, and
,j | Then the subject, while holding the stylus, tookstop watch were set to zero.

,' This involved standing on a marked line, one foot in front of the ,

his stance.I;! '
-

other, while facing the stand. Adjustment for distance was made by having the
. subject move along the marked line. The final position was attained when the
-{ probe, with the subject's arm fully extended, was inserted into the hole|j
- - .1

approximately half its length.,
'

:1 Once the required position was assumed, the subject was given several seconds~l | to steady himself. Next, a single switch . operating the counter, timer, and
audio-oscillator was turned on and th' stop watch a s started. After 40'

seconds, the switch was turned off, and test teores for duration of contact
i and number of contacts were entered in the test log. Finally, the timer,

counter, and stop watch were reset to zero.
6

?

! .

Sitting Hand-Steadiness'
+

,

This task was essentially the same as standing hand-steadiness esesyt that
(1) the subject was seated and (2) the diameter of the hole in the metal place

.
,

was smaller 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.
.t

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 3.9 mm was secured in the vise and placed close to the edge of,

'

- the table. I

Fo11owin7 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 uma inserted to approximately one-half its length

,

.:
,

through the plate's hr.le while the subject's arm was fully.extendad. .
3 *|i

once the desired position was assumed, the subject was given several seconds'J
to steady himself Then the switch operating the counter, timer, and the

Afteroscillator was turned on and simultaneously the stop watch was started.,

a 40-second time period, the test scores were recorded and the ti=ar, counter,
,

, ,

and stop watch were reset to zero.
.
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Body Sway. *

Body sway was measured by a device designed specifically for this experiment.
,* The device consisted of a circular plastic disc approximately 7" in diameter

with a series of small bar magnets mounted around its circianference. A dual.; *

pulley ====My was attached to the center of the disc sad 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 c force tending to rotate the disc in a
:1. * clockwise direction. The string connected to the other pulley was wound in

i.

the opposite direction and iins secured as its other end to a leather harness'

'i attact.ed around the upper torso of the subject. As the subject swayed back {
and fr,-th, the disc would rotate back and forth,either because of the direct i
force applied by the subject as he swayed away fross the device or by the force

,

exerted by its counterbalancing weight as he swayed toward the device.,'

The diameter of the disc, the location of the magnets, and the ratio of the ;

pulley to the disc caused a magnet to pass a magnetic reed relay causing its ;
contaa.ts to close and increment a magnetic digital counter approximately each j
quartar of an inch of subject sway. Two such devices munted at 90' to each g-
other were attached to the subject so as to measure separate.1.y lateral and

>\ anterior / posterior sway. t
*

,, 'Before each test round, a check was tsade to en.:ure that the lateral and
anterior / posterior counters and the step watch were set to zero and that the |
power operating the counters a s turned off. The subject took his position |,

on a square outlined on the floor. The harness as attached, in all cases, I
high on the chest with the strap passing immediately below the arspits. After I

; the strings coming from the pulleys were properly secured, the subject was
asked to put his head back and to close his eyes.

.

t
IOnce the proper position was assumed, the power and stop watch were turned on] =

,j simitaneouslys after 60 seconds, the power was turned off. The pulley
j. strings were then disengaged frasi the harness and the harness removed from the

,

|} subject. Finally, test scores were entered in the log and the counters and
li stop watch were reset to zero.

)"
-, s tAuditory Divided Attention ti

I'
. The auditory divided attention task required the subject to attend to different 5

| I, . .

) auditory stimli presented simitaneously, one to each ear. In his left ear !

] he heard a three-second burst of Gaussion noise in which was =h M=d, on some '.

trials, a one-second burst of 1,000 Herts tone. When present, the one-second *

f; .

d tone signals were ranet=1y distributed within the three-second noise burst. ;
I
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The signal-to-noise ratio * was selected such that the tone was just above the.i , ,
! masking level of the noise, e.g., just about threshold. At the same time, the,

,

't ; noise (and signal, when present) was heard in the lef t ear, the subject heard,| in his right ear a . series of sia digits, spaced at 1/2-second intervals.'' !* Following a seven-second period af silence, during which the subject was
.

,

[; required to state whether or not the tone had been present in the noise gg,
} repeat the digits in their correct o;-der, the stimuli were presented again.

.
8

g A single test session consisting of 100 trials (paired stimulus presentations).

- lasted approximately 17 minutes.
.

l- !| All test stimuli were pre-recorded on magnetie tapes. Dazug the esperiment4: a TANDEDtG model 3000X tape deck and SONY andel TA-1010 amplifier were used
L| to feed a pair of Fisher model MP-100 stereo headsets. During all tests the
. subject was seated in an Indastrial Acoustics Co., Model 250 " Mini" ocuad-proofed.j ?I enclosure. Communication between the subject and the estarimenter was accom-'4; d

*

plished via an intercom system. *

},

Prior to the start of nach test day, the tapes for the test session were
*

gathered and stacked in the order of their eventual us6. Correspondiaq pre-,

g printed score sheets, which were sequenced is the order of the stacked tapes,
were placed in the log book.

P -

Innsediately preceding each test zeund, the appropriate tape was selected and
acunted on the tape deck. A calibration check we then taken with a Hewlett-
Packard, 400 HR, Vacuum Tube Voltaster and the necessary corrections made, to
ensure that the noise-to-voice ratio was at the assigned level. The subject.
before entering the soundyttof booth for the day's first test round, was given

-

a short briefing in order to refresh his memory on the method of responding to,

I the tape's inputs. After the cuoject was seated in the booth, checks were8

made to ensure that he was wearing the headset correctly (i.e., the "right"
earphone on the right ear, the "lef t" earphone on the left ear) and that the

,

i booth's microphone was turne.1 on. A final check confirmed that the booth's
door was completely closed., .

.

b

i ) *0riginally, the level of tone oc the divided attention task was 15 decibels,

*.;
'

t

.

below the level nf the noise for all subjects. Midway during the data collec-
} tion period, however, two additional r.ets cf tapes were utilized, one with the

'i tones 16 decibels below the level of the noise, and one with tones 17 decibels,

il below the level of the noise. This was done in hopes of making the test more,
* *

sensitive te the effects of alcohol. Individual subjects, howe.or, were'

;j always tested at the same decibel level for all test trials.
4:.
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} | ! The sub)act's responses were transmitted to the experimenter via a loudspeaker
situatet, on a table adjacent to the booth. All r==raa=== were checked off

i i* I inumadistely on the corresponding score sheet. A correct response wee indlem-' '

tad by a check mark nest to the " answer," while an incorrect one caused the.I
*
*

"anevar* to be circled. Dyes ocupletion of the test round, the sabject left,

t.. the booth, the test tape me rouound sad removed fzeet the tape deck. The score'
.

eheet me tallied, and scores were recorded in the log.
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./'' ;

e

i AVAILAEILITY FOR TESTING: j
*

g

* ce TUES wED THUR FRt i
:

t i 2 3 4 S |>

03 vou EVER Onita ALC0rCLIC SEVERAGEST YES NO

!.
~

.

s. Glwe the swtject page i of the questiennelre and say, "On this page please
put a cpect mera nemt to the enseer test tells hos often you usually heve,

w3." Repeat for beer and whiskey or IIquor..

a .

ii

FIIEcutNrv

3 wire 2 3 4 5 6 7 8 9 10 11
,

} 8eer i 2 3 4 5 6 7 8 9 to II .
i > .

' uniskey a 2 3 4 5 6 7 8 9 10 11t. ..
,

, 2. For oech category of drink (f.e., eine, toer, whiskey or liquor) for unich .

the sumject nas cpeched e drinking frequency of "about once a month" (#8) g

( a hinner frequency, you will est the folia ine furtner questione unten are.
-

: n .e.i.ne. ,o es,o,. . en. .wentity o, his co. tion of rhet .o,orego.

l
,. In enas porelan of tne questionnaire you uitI hone the sumject a care =lth

tne categnetes aseerining ouentity eats ensen he is to respond to tne
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1. Three or more times a day
..

2. Two times a day

3. Once a day
.

d. Neerly every day
+

S. Three or four times a week
i

6. Once or tulee a week

7. Two or three tises a monts .

e

8. About once a month

9. Less then once a month but at least once a year

10. Lees then once a year
.

i

11. Never ned drinks with wine
.
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erst
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7 .

* 1. Three or more tiene e dey ,

2. Tuo times e day
.

*3. Once a dey+

4 Neerly every day
<

5. Three or four flaos a usek

6. Once or twice a week

7. Tuo or three tInos a ents
.

8. About once a month
.

9. Less than once e sonth but at least once a year

10. Lees then once a year

ll. Never Paid drinks ulth beer

>
.

4

l.

.

e

I
,

O

f
* I

.

i. i
.

t ;
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'
. .

1. Three or more flees e day

*

! , 2. Tus times a days-

3. Once a dey

. i 4. Neerly every day

5. Three or four times a week

6. Ones or twice a usek

7. Te or three flees a month ,

$8. About once a month.
.

9. Less then once a samth but at least once a yeer
.

10. Less tnan once a year

ll. Never had drinks ulth whiskey or llquer

1

.

A

e

.

f

i
.

" .
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+

i
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s
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i
,, L

1,
'

s'

- .

You say, "I eIII be asking sose questions about hos often you have drunk.

j - some thoverages. Ploese pick whichever answer on this card seems to l>est
*

'I describe has often you drint that amount of bewerege." Then est the
following questions. (Notice that If he gives a higm frequency response *

to a large quantity of bewerego, the lastruction requires you to skip to

J the next beverage as there is no point in asking aeovr small quantitles
,

af ter he tells you he always drinks large quantitles.)

!

j nd

~| % If has eine atout once a month or more of ten, est the follostag.
Ae.eet for beer and whiskey or liquor.

o

3e. Think of all the times you have had g recently. Uten you drink si g ,
how of ten do you have as many as five or sin glasses!

I.* Neerly every flue'

2.* More then half the time
3. Less then haif the time

*4. Once la a while
S. Never

,

D. When you delnm wine, how of ten do you have three or four glasses?

1.' Neerly every time ,

*

,
2.* More then half the time

,

3. Less then hett the tlse j
d. On in . .hiie :
s. mov. , ,

3c. When you drina wine, how of ten so you have one or two glasses? .

1. Nectly every time

2. More then half the time,

*
. 3. Less then half the time

4. Once in a while g

5. Never
,

j3
. If ,es.ons. Is h.,e. s.jp - n..t vere,s.

;

i

.

&

*e

$

- e um . =- *

,

. * . . - * -

,e
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*. QUANTiff

Wine 3eJ s 2 3 4 5 Geer del i 2 3 4 5 Whiskey Se) I 2 3 4 5

m) a 2 3 4 5 t) I 2 3 4 5 t) I 2 3 4 5
**

ci e 2 3 4 5 c) I 2 3 4 5 c) I 2 3 4 5
.

ou4NT Tv - vaal A81LITY CLASS from Onore i,

Wine Seer W, hiskey ;.

;I

-{ ouANTITv 8stoLENCY= VARI A81LITY CLASS from Chart 2 .

's ..

3 Hoewy Light Moderete Infrequent Absteiner
,- i

:
6dALTH *

,, ,

1 i

1. Itos is your hoeIthI Poor FeIr Good Ezco1Ient _
.2. Are you currently taking any drugs or medication? ;

'l

1 Have you consulted with or been under a doctor's cars within tmo past yee-f
b

1o .. o. - or me . ,ou evec 4,.d.

Utcars

A heart condition
e

K!dney dlSeese .?

Llver dissene )
Esscular disorder *

merwus disorder j
Br:sf esecription !{

ii
S. Do you have any prol>lems with your eyesight? ;j

,
.,

Yes (specify) t'
*

I.t me-

< |'
'

,

.

* n6. Do you move ecy proeless with your heerlag?
7
eYes (spectfy)
,

.

, ,

:i me .

. f *

u
<. .

'

.

. . t
*j
.

*t

a

i
* *

.i .

$

j 'N I -d'

i i i
;!

,
_ . . -

**%\
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.
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l

i
i

l
I, *

2

!
.* Model Quantity

(Assunt drunk "neerly" .

; G,.antity-Variaallity overy time" or "more Maimismo Quantity
,

i Class then malf the time") (HIonest quantity drunu .

I
~

l 5-6 5-6
.

2 3-4 5-6 "less time .

1/2 time"

3 3-4 5-6 "once in a
whil.

4 No sede specified 5-4 "less thee
1/2 time"

5 3-4 3-4

6 1-2 5-6 "less than
1/2 time"

.
*

7 No made spec 8fied 5-6 "oxe In a
white" -

|' 8 |-2 f-6 "once In a
I while"
|J

|!
- t/2 time"

9 l-2 3-4 "less tham
|'

10 1-2 3-4 "once in a
*

while
.

Il 1-2 1-2
I

.

h

.

.
.

'
. .

9

i

.

4

i

.

k

b

e. I -

i a

s *

!
-, . . 4!

1
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1 &; *

/w.
<.

! F(
+

~B r

~a;
p#fi Frequeacy

ousatity-verlaniilty class.
.

,m o-r-, em, w any am, se w.r.coi < w .,n. aron .,o,,,-
v

,,%,.,
r. . i. m vy oren=ers

@ 125 of weignted total
Wa

*q a. Three or more times a day 1-11.

b. Tulce a day l-9

[ c. Every day or nearly every day 1-6.
. .

.,j d. Three or four times a week l-S
J;. e. Once or twice a week 1-4

f. Tuo or three times a month I*
.

m. .

E - 2. %derate Drinters* 835
e. Tulce a day 10-11

d c4-
t.e. b. Every day or nearly every dey 9-10
> c

c. Three or four times a week 6-9

Eh '

d. Once or twice a week S-9
- W=I .y e. Tie or three times a month 2-6

$'A, f. About once a month I-6

- Q.
I
Lj4 3. Light Drinkers

hy' 285

p&G
- a. Every day or nearly every day II

r .nW D. Once to four times a usek 10-18
.n

'M c. Tio or three times a month 9-41
| ,- i d. About once a sonth 7-Il

b nx
,= 4 Infrequent Drinters

A iSs

(g4- .

Drent less then once a sonth hut at least once a year.
(t>nntity questions not asked.)

_.

k 'I 5. Amsteiners

$r. r' '
325

Orent none of the 3 bev rages as of ten as once a year.|. + *

4 (Quantity questions not asked.)
v

8.f
+

e-g-
%W. .'

. Q.m
Q
&

> <-
4 p' -

w
-

.-

M

w

a
~ :s

** ,

f 'Yf D 4 % W h M ITQ % ? P f Q 9% E$;#Piip ~d.M_iV&nddb.*-1.'-en >JMPm.-uvoa [

4 ' |-
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- | .

I. |-4
0

| |

*i
,

s

1

N 'tdo .
g htF3 *1EF" CII OP 3s"84CEot sT5DT IIIIII |

'

{
8

#eAs4 OATT*

.

*
1

i

fle.es'*q e teerns ,
,

s. tw mucn distilled spirits (l.a., walskey, gin, wasas) do you generally
Feas on any one oCcesIonf

.t

.m.A. (doesn't drint unistey) 0- -

% snot (I-1-1/2 ouncest I

* o aree shots 2j =

- Foi. -fIve snots 4

% .-sowen shots 6

Eignt-ten snots 8

de plat 10

Cro pint to one fIfth 13

More then one fIfin 20

Hoe m cn troer do you generally drina on any one occasionf2. u

h.4 faceen't erlam beer) 0
*Le settle (82 ounces) I

?.o-taree bottles 2

8e e five Onttles 4

Ore *s two s'a-r,ecas 8

% teen two s.r packs IS

3. 6e= sen eine do you genersely drint on any one occasion?
.

h.A. Idoesn't drine wire) 0

One qsess (3-4 ounces) I

fuo *nree g. esses 2 -

Four=*lve glasses 4

O m enttee 90

1**e 'nen one bottle 1)
.

O

,

:| -

I

'i

j

. -

b . .

h %
_

e
'

. f. * Y.h y*. ${,9%{=& [.aL,*._?aR *a% c'- 's '*J [ f "j' *y gs K.,4ps parea. *9 - . 3.-
_

_

4

. i ,

' : ..

'- a
'

*1

'e
' d
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O
. 1

.}, .

%b

8

i
e

i

f = otten do ya drink during: |
* e.

(More appropriate space in esc n coluen.)a

i

esornings Luncti Afternoon Olaner Evenings

1' . 0- 0 0 G o.

e

.-.2.

3 $ $ $ 0

- , Montnly or lose
*

id 2 J 2 2

Severea f W .

each montfi
- 63 3 7 3 )

***"'Y

23 3 60 4 4
.

Several times
* ' Leach wook

JO 8 63 3 3
,

,Deiey
3' .

5. m do you drink east oftent.

'

i
Private home

2
Ser/restaurrAt

780,

Otnee (spec!fy)

6. When you crink, are you generally
(

with soouse/feally momeers
{ 2

Witti f riends'
4,

* W"m barroosi cilentel
8

Alone*

.

I 7. Nos of ten during the past 12 sonths have you become
pays.cen ty Bli es a result of drinkingy

0
plever

2
* Gice

5 '

Tsim
6

Several or more ttuesI .

OmecrIDe drinking situation at this tlsels):

.

af

en
e

e

4

&

O

.

I -

.. k
1
*

eg

I
'

. . . _ . . t-
..; \

~ h W;.A''tTs*''~** M h ?f?%hC Yb ?i W E Y M*NY"~

' - - - N -''' ~" ^ " * * '
-

, ,
..

.

b

t 6'-

%.'

<

.Ji

* .. '

-. , . . . . . .

{
_ _ _ _ _ _ - _ - _ _ _ _ . _ . _ _ , . - _ . . - - _ _ _ . - - - . . - . -, . - - . . . _ . _ , . ,, .,, --_-..



*
. .. . . --- . .

-

~. .._z..... ,,, .a
_

~a---..-.. -. ~ a. ... .. . . . . . - _ . . . . .

Rj
.

,t. _
r, '

,

5

"I
[ April 1974 D-12 System covelogment corporation

TM(L)-4970/013/00> r
..

,

4 .

9
-

g .

. Il _ ,

, '; :
o ;

) ....e .nole.s

Move you ever o a +o d tnat you have alcohol-related kidney disoreers.. s.
i* *iver temmie, or c rr%stst Yes (1) No (Q)a*

[
.

. |j .. ave ,o. over Geii, . , - si , e. .i-ti.... ;.
tes (5) No (0)

. i
*

t 3. .neve yo. over suomened the morning af ter detaking and found you could
'N. not re sel a part of tne evening! Yee (13 ho (0)*

%
la. Pieve you ever attended a emoting of Alcohothes Anonymous (AAlt- I '

.

f Yes (1) No (0)

) {. .e. no, a.s .nven. . .e - tn.t v .et.nd suca e.ti,,sr
*

q ' (Q fes (l) Np_ 0)

$.'.,.| *2. swe you ever seen e * largyoun, social wScher, doctor, etc. for help
wit a prosses rosated to your drinking? Yes (1) No (0)

"

t.' mve you ever Deen in a hasaltal tocause of your erinking!
| Yes (1) No (0)

I

4 Iwve you ever ces. convicted for " drunk and disoroorly" or "outlic' ; >

htomication?" Yes No if yes, now myy timest (m23j [ . .

'
1

i 9 *ieve you ever been convicted for "drunt drivine," "y' eig el *e
*- om:ca+ee." or " driving walle uneer the influence of aler#iolic' .l '

! Deverages?" Yes No if yes, hoW peny fiseSI (x2)
.

f
'
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.
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e.
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-| SUBJECT RECRUITING NOTIS
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i
5 expearierrar. somsma arsecusare csocP

o ,

a

,' , *

1- 8 0 5 to 15 20 25 30 33 40 45 50 55 to
j j ; e s e e a a g g a a a e ,

, '

|7:00 ! | tier ny ==v
,

,
*

..

||i a:00 I firmx'. pps ts?
., = = --. --a.or

. ;

! 5:oo | runs |' - .
1' ,

. t- '

10:0e | FREB |j
,

, . ,

11:00 |NN N | AW 6 |
|.

- 1
: . I |russ'n/ssmr i Imos i o/a |rwroz | ao onzum |usco,

1

g :, | FREE,M/SSMr , DrtoE | O/1 |INICE | 3 M DR13E |
,

..

Se M ,.

I

f g | FRE n/ssmv ;Inos| D/A |Iwtor | STR DaIF. |
-

r.
r

%:oU | N . M/S sW.*J | DrtoE | D/A |Zygog | SrJrPER |
f
r
r ,

3:LN) ! e

> .

6:w | : D'801 | D'ros |I
>'

,

L r
.

, _ na I . D=os | rmon |,-

,

! sin I , =w | xman | .

t

... I I smos I tuom I
i

9
. to:oo I ra= saance m>= x,nc .. I

i

-

it:aa l 1b.
5
'

u:aa I I

,
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.i SUBJECT RECRUITING NOTICI
*

,

|e

.; .. m e .m.. '

;
--

g

-

(Males weighing under 200 lbs.)-4 ,

. f, . 3j. l
, ;

a> . ,
5

teould you be interested in serving as a paid volunteer subf act in a
alcohol research study being sponsormi by the U.S. Department of .

;, |
P, e Transportation?

<,s

d, -

'

q This would invcive your coming to a research laboratory at the System

*:. Development Corporation in Santa Monica. You warald come the same day
a

j aach week for three consecutive weeks. ..
,

,.
.

4 - i!,

'

The first session would be about four hours in length. The second and
,

third sessions during which you would be required to consume a quantity .;
I:

of alcohol (@ and mix) could last anywhere from 12 to 20 hours.' ,
.

Your meals and transportation to and from the laboratory on the second
I,*

and third day of the study will be furnished.
t.
.
!

>

During the study sessions, you will be required to perform various special .

!; -
I

! tests. When you are not being tested, you may read, study, or watch Tr.
,

subjects will be paid at the rate of $1.65 per hour for the first eight g
a

bours of each test ====4a= and then at a rate of $2.48 per hou.: for all I
}'

-
additional One. In order to participate,in the study, subjects must be .

.

avattahle for all three experimental sessions at the times agreed upon
~

and must not have consumed alcabol or drugs in the preceding 24 hours.

In =Mfetan to their hourly pay, subjects who perform well and meet all .j.j
requirements of the study will receive a 850.00 bonus. |.

~ k
(- ..

I If you think you might be interested in participating in the study,'

| >.; please call EX 3-9411, extension 574.-
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Sutdect Characteris .ics' a

i5 .

.

Variable Ntambers in Grcup !
Age saavy Social,

i*

21 - 25 9 5 |
'

'*
: 26 - 30 3 10 I,

31 - 35 2 |
-

*- e 36 - 40 3 3
''

41 - 45 1 1
* 45 - 50 1

51 - 55 1,
56 - 60 !;,

61 - 65 1'

1
-

*

:4 .

! Education Heavy Social |
'

Righ School Graduate j 9 5 i
*

,t' 9ame College | 8 4 :
-

College Graduate 1 4 |
'

,

' Poet Craduata 2 7 e
*' '
,

:

Inccme Heavy Social i. 'Less than 35,000
'

,
10 12

$5,000 to 37,499 7 1 i*

I '

I- $7,500 to $9,999 1 j,'

1$10,000 to $14,999 3 2 '

|over $15,000 j 4 '

1
.

Weight Heavy Social I (
':i 125 - 149 4 5

150 - 174 6 6 | |-
'

175 - 199 8 8 <.

t ,! 200 - 225 2 1 I
|

l .

(l Marital Status Heavy Social e

1I* Single 12 10 f -

[3 Married 4 8
*

1 separated / Divorced 4 1,

widowers 1
I i
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