
" '. 

\' 

\ 

1 .. 

\.-

\ 

,-

.. 

\ :' - / 
The Dipsogenic Effect of Alcohol 

\ 

David M. Lawson 
Psychology 

1 

, 
1 

" 

, ' 
1 



r 

THE DIPSOGENIC EFFECT OF ALCOHOL AND 
( , 

THE loss OF CONTROL PHENOMENON 

" 

by 

Davi dM. Lawson 

\\ \ 

A thesis submitted ,to the Faculty of Graduate StudiJ and 
Research in partial fulfillment of the requirements for 

the degree of Ooctor of Philosophy 

Department of Psychology 
McGi 11 University 
Montrea 1 

o Oav; dM. Lawson \ . l, ..,,,...,, ... -... _--_. --~-

\-
1 

May, 1977 

, 

\ ' 

\ . 
'r .' 



1 .. 
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THE DIPSOGENIC EFFECT OF ALCOHOL AND THE LOSS OF 

CONTROL P~ENOMENOH 

Oavid M. Lawson 

Abstract 

The _cute effects of alconol ingest~on on thirst- and fluid i~\ake 

were assessed. 'The effects were related 'to the dehydration known to 

result from the acute ingestion of alcohol. In the f;r~t study, 14 

male social drinkers aged 18 to 30 years consumed 0.8 gm bf atcohol/kg 

body weight during one session and a placebo (0.05 gm/kg of alcohol} 

of equal volume during the other. Subjective ~hirst-ratings and urine 

specimens were obtai~ed during each session fotlowed by unobtrusive 

measures of a.d lib' water in.take. Analyses of variance indicated that 

alcohol ingestion significantIY\'increased thirs~, t1uid in~ake and 

urine output, and d~creased urine specifie gravity. Moreover, intake 

after alcohol was significantly correlated with post-ingestion 

measures of fluid and elect~olyte balance. In a replica~ion of this 
/ 

study with 16'male alcoholics aged 29 to ~8 years, aléohol had no 

effect on subjective thirst and its dipsogenic effect was delayed. 
\ ' 

These findings, and alcohol's fai,ture to increase craving il\l the 

alcoholics, were viewed'as consistent with a theoretical mode 1 which 

emphasizes the contributions of both cqgnitive laoel1ing processes 

and fluid and e1ectroly~e metabolism to the 105S of control phenomenon 

in al coho li sm. 
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L'EFFET DIPSOGENIQUE DE L'ALCOOL ET LE 

PHENOMENE DE' PERTE DU 'CONTROLE 

Oavi dM. Lawson 

Résumé 

Les effets aigus de l'ingestion d'alcool sur la soif et 
Il 

l'ingestion de liquide ,ont ~tè' é.fa'lu,"s. Ces effets étaient alli6s 

à la déshydratation survenant à~ la suite de l'ing~stion aigue 

d'alcool. Lors d'une premièrr-' étude, 14 honmes buvt,urs d'occasion 

âgés de 18 à 30 ans, ont cons'orrmé en une séance 0.8 g ra~es d'a 1coo 1 
1 " 

par kilogr,anme de p~ids corporel; une autrefois un placebo d'é'gal 
l ' 

.,,\ 
volume contenant 0.05 gm par kg d'alcool. Evaluation subjective de 

l ' 

soif et sp~cimens d'uriné furent obtenus pendant la session, suivis 
, 

par mesures discrètes qe l'ingestion de l'eau au besoin. L'analyse 

de variations a montr~ que l'ingestion d'alcool augmentait de 
\ 

facon significative Aa soif, l'ingestion de l'eau et le débit , , 
urinaire, en diminuant la gravit' spécifique de l'urine. De plus, 

1 a quanti té d' ea~ '; ngérée après l',a 1 coo 1 ava i tune corrél at ion 

significative -a~ec les mesures post-ingestion de la balance de l'eau 

et des ~lectrolytes. Cette etude reprise sur 16 hommes aleooliques 

Sg;s de 29 à 48 ans a montre que l'alcool n'avait aucun effet sur 
\ 
1 

la sensation subjective de sOlf tandis que sl>n effé.ct dipso91"ique 
, ~ 

~tait retardé. Ces constatations et le d'faut de l'alcool d'augmen~r 
) , 

l'appet~nce~pour l'alcool chez les alcooliques, sont interpr'tés 

conme .'taht compatibles avec le mo~le thè"orique qui insiste sur la 
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First the man' takes a drink, 
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Then the drink takes a drink, 
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Then the drinl$ takes the man! l 
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1 nt roduct ion 

It has frequently been observed that alcoholics appear ta be 

unab'l e ta contra 1 thei r consumpt i on of beverage al coho 1 once they have 

begun to d\ink. This experiehce has, in fact, been sa widely shared 

by members of Alcoholics Anonymous (A.A.) 'that they coined the phrase 

Uloss of control" (lOC) t"o describe it. Although numerous definitions 
(. 

of lOC have appeared.in the literature, most. are in general agreement 

with the following description given by Jellinek (1952): 
~ 

Loss of contro 1 means that any drinking of al.cohol starts 

'a chain ~èaction which is felt by the drinker as a physical 

demand for alcohol. This state, possibly a conversion 

phenomenon, may take hours or weeks for its full development; 

i1;< lasts' until the d'rinker is too intoxicated, or sick to 

ingest more alcohol. The 10ss of control is effective after 

the individual has started drinking, but it does not give 
-ji \ 

rise to the beginning of a new bout. The ~rinker has lost 

the ability to control the quantity once he has 

he can still control whether he 

oc~asion or not (pp. 679-680). 

Thus, LOC manifests itself both subjectively, in the fonm of a 

"physical demand" or craving for more aldho,l, and behaviorally, in 

the form of continued alcohol consumption. It should be noted, 

parenthetically, that the term "craving" i5 used to refer to the 
o ' 

alcoholic's desire for alcohoJ both a"fter the initiation of drtnking 
- t. 

and during periods of abstinence (Keller & McConmick, 1968), but 

\ 
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that only the former is usually considered a manifestation of LOC. 

Traditional approaches to the diagnosis and treatment of alcohol­

ism as well, as the concept of the disorder as a disease stem largely 

from reports a~ clinical observations of LOC. E. M. J~l1inek, in 

tw6 classical surveys of 'the dri'nking historiés of A.A. members 

(1946,1952), concluded that LOC marks the onset of alcohol addiction 

~ and that preceding symptoms, such as blackouts, increased tolerance 

and preoccupation with alcohol, are indicative only of prealcoholic 
\ . 
1 

stages. So influential were JelJinek's writings and the A.A. support 

they received that thirty years later, LOC is still regarded by many 

as the pathognanonic s1.gn of alcoholism (Keller, 1972). Moreover, since 

alcoholi~ is considered to be irreversible, the concept of LOC,has 

been the basis for the widespread adoption of abstinence, rather than 

moderate or controlled drinking, as the goal of treatment of the 

alcoholic (Lloyd & Salzberg, 1975). Of even greater importance, however, 

are the impllcations of LO.C for the concept of alcohol1ism itself. 

Repeated observations of apparently uncontrollable drinking and its 

self-destructive consequences have led to the conclusion that alcoholism 

constitutes a disease process (World Health Organization,~1955). The 

LOC concept, therefo~e,' has not only guided prac~~oners in diagnosing 

and treating alcoholics, but it has aIso provided th~riginal basis 

for the d1,sease modeJ of alcoholism. 

After the LOC concept was formally introduced~o the literature 
, v 

on al coho li sm ; n 1946, numerous theol"i ~s have been proposed to account 

for the phe90mena to which it referred. For the most part, these 

theories focused on interactions between the acute physiological effects 
\ 

.. ---- ---~~ 
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of alcohol and a host of hypothetieal hereditary and constitutional 

factors presumed to be characteristic of alcohol abusers. LOC, for 

example, has been attributed to such conditions ,as an alcohol-specific 

a 11 erg y ( Al coho 1 i cs Anonymou s, 1944), gene<t i ca 11 y -determi ned 

nutritional deficiencies (Williams, 1954), derangement of a hypothalamic 

center presumed to control alcohol consumption (Williams, 1959), altered 

cellular metabolism presumed to be assoctated with tolerance (Jel1inek, 

1960), and brain damage and"anesthesia" of the inhibitory centers of , 

the brain (Lemere, 1956). However, there has been no substantial 

research support for any of the~e theori es. On 'the eont rary, a 

considerable body of research has accum~lated in recent years which 
1 

seriously calls into question the existence of the LOC phenomenon. 

Since the mid-1960's, wh en the drinking behavior of alcohol 

abusers first beeame the subject of objectiv~ experimental analysis, 

\" 1 

numerous laboratory studies have been reported in which chronic 

alcoholics appeared to have exercised considerable control over their 

drinking despite the availability of large amounts of beverage 
\ 1 

aleohol (Allman, Taylor & Nathan, 1972j Bigelow & Lie~nr1972; Cohen, 

Liebson & Fa; l1ace, 1971; Gotthei 1,. Corbett, Grasberger & Corneli son, 

1971; Nathan & O'Brien, 1971; Nathan, Titler, Lowenstein, Solomon & 
o 1 

Rossi, 1970; Sehaef~r, Sobell & Mil1s, 1971). Moreover, studiès in 
i' -, 

which alcoholics were administered small amount~ of alcohol have 

generally fai led ,to demonstrate that it has any si gnificant effec-t on 

subsequent alcohol consumption (Marlatt, Demming & Reid, 1973)~ 

\ 
a 1coho 1 "acqui si ti on (Cutter, ~chwaab & Nathan, 1970) or crav; ng (Engle 

& Wi 1 ti'''''~I/T972}. Although these findings have led at least one 

i 
1 

1 
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investigator to propose that th\e LOC c<?ncepf be discarded\altogether 

(Mello, 1971), lIt has also been suggested that cogni tive and 

4 

envi ronmenta 1 factors cou,ld account for the di s~repancy between these 

laboratory observations and the testimonials of countless A.A. members 

who have attempted~ unsuccessfully, to drink in moderation. 

In their recent theoretical articl~, Ludwig & Wikler (1974) have 

proposed that the alcoholic's mental set an~ physical surroundings 

are crucia~ variables for the expression of cra~ing and LOC •. More 

specificall y~they have hypothesized that it is only when these 

cognitive and environmental factors cbnform to those of the alcoholic's 
1 

natural drinking setting that he will subjectively label an internaI 

physiological state as a craving for alcohol. Acc~rding to their 

model, it is this cognitive label which identifies beverage alcohol 

as the alcoh01ic's only source of satisfaction. This general hypothe~is 

seems entirely plausible in view of what is known about the effects 

of cognitive and social factors on the perception of drug-induced 

physiological arousal (Schachter, 1964; Pliner & Cappel1, 1974). More-

over, there is evidence that craving in a1coholics is increased by 

external alcohol-re1ated stimuli (Ludwig & Stark, 1974; Ludwig, 

Wikler & Stark, 1974), and by such cognitive factors as expectations 
\ 11: 

regarding the effects of a1cohal (Engle & Wil1ians, 1972; Maisto, 

[auerman & Adesso, 1977) and anticipation of alcohol a~ailabi lit Y 

(Funderburk & Allen, 1977). 

Two questions remain, however. What physiological state initiates 

the labelling process and why is ~f 1dentified as craving for alcohol? 
/ 

It is at this point that the theory advanced by Ludwig and Wikler 

(' 

" . 
, . 
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becames much \leSS campel 1 ing. They suggest that consumption of a 

small amount of beverage alcohol or exposure to alcohol-related 

stimuli can produce in a chronic alcoholic physiological changes 

resembling those which had been experienced during previous episodes 

of alcohol withdrawal and which had been associated with recovery. 

following alcohol consumption. Ludwig and Wikler hypothesize that these 

unspeci fi ed phys i 0 10gi ca 1 changes el i ci ta" sub-c 1 i ni ca 1 condit; oned 
\ 

wl\thdrawa1 syndrome," the subjective canponent of which is a craving 

for alcohol. Although this conception allow$1Jor the experience of 

craving during periods of abstinence a~d intoxication, an~ for increased 

craving and continued alcohol ingestion following initial alcohol 

consumption. it does not identify the conditioned withdrawal syndrome 

or specify the physiological effects 'of alcohol responsible for 

e 1 i ci t i ng i t • \ 

The literature on the effects of ~cute alcohol ingestion on 

fluid and electrolyte metabolism, however, suggests a physiological 
1 

mechanism which may contribute to the LOC phenomenon. Shortly after 

moderate amounts of alcohol are; consumed, they produce a state of 

dehydration in human subjects\by simultaneously producing hyperdfuresis 

and solute retention (Beard & Knott, 1971). If such alcohol-induced 

dehydration is sufficient to produce the subjective' experie~ce of 

thirst and to increase fluid intake, it may weIl be relevant to the 

LOC phenomenon in alcoho1 abusers. Since craving can be viewed as a 

subjective aspect of thirst and alcohol consumption can be viewed as 

a behavioral aspect of fluid intake, the implications of such a finding 
• \ _ .:t 

are rteadily appêrent. When alcohol abusers become dehydrated after 

J 
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b 1 h 'I' l" d'k' \. '1 consuming everage a co 0 1n natura lSt1c rln 1ng settlngs, SOCla 

and cognitive aspects of their environments may lead them to perceive 

this physiological 'state as a specific tttirst ·for alcohol, ie., 

cravi ng. This mispercep~ion in turn would 1ikely lead them to consume 
~, 

additional alcohol. Although this theoretical mode 1 does not account 

Tor the occurranee of leraving in tne absence of dehydration, sueh as 
''0 1 

during periods of abstinence and immediately fol10wing alcohol 

ingestion, nor for the fact that only alcoholics experience LOC, it , 

'ïs worthy of investigation because it suggests yet another ractor 

which may contribute fo the maintenance of alcohol èonsumption in 

al coho 1 i cs • 

There is, hàweve~, no firm experjmental evidence to support either 

of the two \as;c assumptions underlying this mode1: (1) that a moderate 

amount of alcohol produces thirst and increases fluid intake within a 

short period after it is consumed; and (2) that alc-oholics in 

naturalistic drinking settings misperceive the state of dehydration 

produced by acute a1cohol consumption as a specifie th1rst or craving 

for alcohol. The major focus of this thesis, therefore, wi 11 be to 

investigate the first of these two assumptions. In addition, the 

effect of alcohol on èraving will be investigated in alcoholics. 
1 ~ 

F0110wing a review of the ~ffects of alcohol on thirst and non-

alcoh?lic f1uid intake, the effects of alcohol on craving and subsequent 

alcohol consumption will be ex~ined. Finally, a brief ove~vieW-of 

the literature rel~ting thirst and craving will be presented. 
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'The Effects of Alcohol on Thirst and Fluid Intake 

\ 
Alcohol has traditionally been regarded;as a potent thirst­

/ 

7 

inducing substance (Fitzsimons, 1972). As early as 1751 Jessen noted 

\that thi rst and dryness of ~the mouth and throat can occur bo~b dur"ing 

the consumption of large quantities of beer and for some time afterward 

(Wolf, 1958). these early observations, moreover, were consistent with 

the old notion that alcohol, because of its affinity for water, could 

produce a generalized dehydration of the body. More recently, thirst 
\ 

has also been associated with acute withdrawal from alcohol. Indeed, 

the current widespread use of intravenous fluids and électrolytes 

as the treatment of choiee for alcoholics in acute withdrawal is based 

largely upon the common elinical observation that these patients have 

dry mouths and are thirsty (Beard & Knott, 1971). 

A!though it has bee~ recognized since 1821 that alcoho! can'.,induce 

thirst and drinking (Wolf, 19'58), tl1e literature on the subject is 

surprisingly limited. An exhaustive search of the experimental 

literature has, in fact, revealed only 12 relevant studies, half of 

whieh were conducted with animaIs. In view of the difficulties in 
, 

comparing the animal with the human research, these areas of the 
,) 

~ 

literature will be reviewed separately. It should also be emphasized 

that, in practically every case, the relevant research used primarily 
1 

physiological indices and that measures of thirst and fluid intake were 

only of secondary importance to the i~ve~tigators. 

Research with animaIs. In an investigation of the effect of 

alcoho! on the growth of ehieks, Elhardt (1930) reported that those 

chronieally 'àdministered a 30% solution drank more water than those 

1 

,j 

1 

, 
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receiving half as much alcohol or none at aIl. This anecdotal report 

is on~ of the earliest suggestions in the experimental lite~ature ~hat 
alcohol increases fluid intake. 

Among the first studies to compare baselin;';luid intake in 
i.t 

animaIs with intake during and followfng periods f alcohol administra-

tion are three investigations conducted by Baisset and Montastruc 

(1961,1962 & 1963). In their first two studies, 300 cc of a 20",4; 

1 • alcohol solution were administered daily to three free-fèedihg dogs 

for periods of 10~ays and 6 months respectively. In the first study, 

ad lib intake of water during the period of a1cohol administration was 

found to be 3.5 times greater than that during a preceding bàseline 
-, 

periode In their second s,tudy, a comparison of alcohol intake before 

and after the period of alcohol administration revealed an eleven-fold 

increase in the consumption'.of a 20% alcohol solution. In their 

third study, Baisset and Montastruc compared water intake during four, 

lO-day periods during which five free-feeding dogs were admin,ishred 

dail~ equivalent volumes of beverages differing in their alcohol 

content. Although intake associated with the administration of a 3.9% 

• 
alcohol solution was essentially identical to th\at associated with 

the administration of two nonalcoholic beverages, intake doubled when 

a 10.5% al~ohol, solution was g-+ven. 

Although these findings;su9gêst that alcohol consumption" increases 
1 

fluid intake, severa1 methodological limitations of their work should 

be noted. A11 animaIs in each of the studies were administered alcohol 

during the same period thereby confounding the effect of alcohol with a , 

possible order effect; nonalcoholic control beverages were administered 

, 
" 

.t 
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on1y in the most recent study; and no statistical analyses of the data 

were p~esented in any of their ;tudies. Moreover, the fluid intake 

was so ~al1 as to suggest that additional, uncontrol1ed sources of 

fluid were available during their studies. 

To a la~ge extent these limitations also apply to their conclusions 
:;,-

regarding the effect of vasopressin, which w~s also investigated in 

these studies. When it was administered with alcohol, both concurrent 

~UbSequent fluid intake were, comparable tO"',t_~ observed during 

b~~ periods, and urine outpkt was considerably less than when 

alcohol was administered alone. The investigators concluded from thêse 

findings that alcohol, by inhibiting the secretion of antidiuretic 

honmone, produces a polyuria-polydipsia syndrome which can be 

counteracted by the administration of vasopressin (Baisset & Montastruc, 

1961 & 1962). 
1\ 

\. 

In an ''investigation of the effects of r peated alcohol ingestion 

on fluid and electrolyte balance, Beard, BarI w and Overman (1965) 

also measured fluid intake in dogs. Followin' a twoJweek baseline 

period, two animals _were administered 5 gm of alcohol/kg body weight 

dai ly for a period of 8 weeks. It was found hat mean daily fluid 
1 

i~take increased dramaticatly during the peri d of a1cohol admini~tration. 

In addition, there were su~stantial reduction in urinary electrolytes 

and a morked increase in both urine volume .id positive fluid balance 

during this periode Although al1 these effe t~ of alcohol appear to 

be interrelated, no precise explanation of a cohol's effect on fluid 

intake was proposed. 

1 

l 
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The only study in this review of the animal literature which 

presented a statistical analysis of the effect of alcohol on fluid 
" 

intake was conducted by Wallgren and his colleagues (Wal1gren, Ahlqvist, 

1 r" Ahman & Suomalainen, 1967). Their investigation permitted four 

jndependent comparisons of water intake among three groups of pair-fed 

rats, including one which was administered 5 mg of alcohol/gm body 

weight on alter'nate days for 6 months, and two control groups. In 

every case, fluid intake was s~gnificantly greater in the group , 
, 

administered alcohol, an effect which the investigators attributed to 
o 

an intoxication-induced djsturbance in the maintenance of water 
1 

I:lalance by the pituitary. 

In sunmary, the animal literature includes one anecdotal 

observation (Elhardt, 1930), three brief reports and o~e study in which 
.i 

fluid intake data were not statistica11y analyzed (Baisset & Montastruc, 

1961, 1962, & 1963, & Beard et al., 1965), and one carefully analyzed 

experiment in which fl~id intake was significantly increased in rats 

chronically administered a high dose of alcohol (Wallgren et a1., 1967).1 

Despite considerable variability in the procedure~, species and 

dosages employed, the animal literature is consist+nt in its support 

for the notion that alcohol increases fluid intake. Moreover, the 

two teams of investigators who suggested ~ physiological basis for 

this effect were in general agreement thet it result$ From alcohol's 
, . 

effect on pitui,tary function (Baisset & Montastruc, 1961 & Wallgren 

et al., 1967). 

Res,arch wi th human subjects. The iperimental 1 i\terature 

relevant to an investigation of the effects o'f alcohoJ Ion thirst and 

• 
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nonalconolic fluid intake in human subjects can be divided into three 
'l, , 

genera 1 categori es accordi ng to the chroni ci tyrfof al coho 1 consumpti on: 

(1) acute experimental aà1!inistration, (-2) repeated experimental 

administration, and (3) chronic self-administration. 

Two studies suggest that the acure admini,stration of alconol leads 

to thirst and increased drinking in human subjects. ln the first 

(Flynn, 1958)~ ad lib water intake by five students was recorded for 

8-hour periods beginning 1~ hours after the c?nsumption of an 

alcoholic beverage containing 2.5 ml/kg of 90.4 proof alcono1, and 

after a contro~ beverage containing an isocaloric amount of dextrose. 
1 

Although Flynn reported anecdotally that aIl of nis subjects complained 

of thirst during the interval between alcohol adminiJtration and ad 
1 

lib drinking, intake was actually 1ess during the first 1~ hours of 

ad lib drinking in tne alconol than in tne control condition. Noting 

tnat aIl his subjects slept at this time, Flynn attributed this 

discrepancy to an a1cohol-induced "decrease in the ability te react 

to thirst" (p. 52). During the last éh hours after alconel, however, 

there was a non-significant increase in drirking. 

In attributing this latter finding to a coincidental increase in 

intracellular dehydration, flynn is in ag~eement with Lolli, Rubin and 

Greenberg (1944). They observed in rats a marked shift in body wate'r 

From the intracellular to the extracell~lar fluid compartment at 4 

hours ~nd again at 20 hours after the administration of alcohol. 

Although their study did not, include mefsures of f,luid intake, they 

suggested that cellular dehydration coutd account for thirst during 

and after alcohol intoxicftion. Wolf ()1958), however, after revi~ing 

1 

1 \ 
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these findin$s and those of other investigators, concluded differently: 

"Whi le the physiologie pieture fol1owing alcohol suggests that this 

drug leads to or favors a st~te of eellufar and/or osmometric 

dehydration, the pattern is not remarkable either quantitatively or 

tempora 11 y" (p. 127). He proposed instead that alcohol's effect on 
,-.. 

thirst is the direct result of its effects on central nervous system 

structur,e,s which regulate fluid intake. 

Roberts'.(1963) investigation of alcohol diuresis also suggests 

that acute alcohol administration induces thirst. She reported 

anecdotal1y that her subjects, 20 nonalcoholic male patients who had 
\ 

been administered 6-8 oz. of 100 proof aleoho~~ complained of thirst 

after the alcohol had been metabolized. However, since none of her 

subjects reported 
1 .. 

thirst or drank any ~ater during a 3-hour post-

ingestion period, she suggested that th~ s~nsation of thirst is 

temporarily inhibited by alcohol. In a~ition she noted that w/'lenl' 

sodium ch Ilori de was admi ni stered with al ~hO'I, the t y'pi cal di ures i s 

did not occur nor were there any SUbjecti~ reports of thirst or drink­

ing. On the basis of these findings she suggested that thirst an~l, 

other symptoms of the "hangover" are a funct;on 0: the l"dehYdrat~t,~':,~",,"'1t, 
state" produced by alcohol. r :1', 

J'I 1 \ 'i j, 

Although this account of alcohol's effect on thirst diff/rs ) 
/ 

somewhat from that proposed by Flynn (1958), i~ is consiste t,with the 

view espoused by Fitzsimons (1972J. Alcohol, he noted, i diuretic . / 
both because it i5 typically consumed with a quantity 0 ~ther fluid 

~nd because ,of its inhibitory effect on 'the secretio~ of antidiuretic 

hormone. This latter effect results ~n a state of dehydration by 
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producing a diuresis in addition to that produced by the ingestion of 

fluide Thus, according to Fitzsimons, thirst after alcohol is 

"secondary to 10ss of body fluid" (p. 532). 
i 

Measures of fluid intake have also been included in two studies 

involving repeated experimenta1 alcoh01 ingestion. In the first, 

Baisset, Montastruc and Garrigues (1965) compared fluid intake in 5 

alcoholics and 4 nonalcoholic controls who, for a 6-day period had 

been maintained on identical diets including 220 mg of red wine at each 

mea1. OV~,r the 5 days for which measures were reported, the mean fluîd 

intake, between meals, of the alcoholics was 17ZO~ greater than that 

of the control subjects. Moreover, in the alcoholics there was such 

a strong positive re1ationship between fluid intake and urine output 

that the investigators characterized this group as having a ~olyuria-

polydipsia syndrome. FUfher investigation of their subjects led 

Baisset and his col1eagu s to s.uggest that this syndrome results from 
1 

an antidiuretic hormone l sufficiency produced by chronic alcohol 
r 

consumption. ~ 
Al though it i s impo~.tb le to assess the effect of alcoho1 on the 

drinking J~avior of either group in this study, 

are of interest in that they are bonsistent with 

the alcoholics' data 

the notion that fluid 

intake after alco~l is prim~rily a function of The 10ss of body fluid 

(Roberts, 1963; Fitzsimons, 1972). Indeed, the investigators 

themselves suggested that thirst and increased fluid intake after 

excessive drinking results From a generalized state of odehydration 

produced by fluid 'loss and maintained by alcohol's inhibitory effect 

on the secretion of antidiuretic hormone. It is also noteworthy that 

1 
1 
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antidiuretic hormone insufficiency, the explanation offered to account 
~ i 

for the polyuria-poljdipsia syndrome observed in this study, is 

con~i~tent with the more recent suggestion t~at chronic alcohol 

cons~:,j ~r :~r~d .. ce. the sens i t i vi t., of ~he neuro 1 ogi ca 1 st ru<:tures 

which eguJate'diuresis (Soulairac, Aymard and Dalle, 1972). 

A linical case study reported by Gwinup, Chelvam, Jabola & 

Meister (1972) also included measures of nonalcoholic flui~ intake 

after r peated alcohol administration. To explore the mecharism under-

lying hfPonatremia in their patient, a ~6-year olg chronic alcoholic, 

the inv stigators maintained him"~ general diet, without flui.d or 

salt re trictions, and systematically manipulated his consumption of 
1 

alcohol:. The patient was administered daily either a di lute alcoholic 
'\. 1 

beverag:e, 
. 

wate~ or na concentrated alcoholic beverage, for each of 
1 

three week-long assessment periods. Unlike the studies by Flynn (1958) 

and Robe'rts (1963), however, there was no suggesti on of i ncreased 

.thirsJ or drinking after alcohol. In fact, mean daily fluid intake 
l ,; 

was actually greatest during the second assessment period when water 

was a6ministered. However, since the subject was diagnosed as having 
. 

a pa hological condition characterizecfby the inappropriate production 

of antidiuretic hormone, it is clear that the data from this patient 

cann t be generalized. ~\ 
1 1 ndi è. t i ons of th i rs t and dd n\i ng have al so been reported in 

\ 
s ~f alcoholics following chronic excessive alcohol consumption. 

..., 
In of their investigations of. fluid and electrolyte balance during 

~ acute withdrawal in chronic at~oho1ics, Beard & Knott reported that 

50 of their 60 patients complained of a dry mouth withln- 18 hours after 

\ 
j, ,. 

., 
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their admission to hospital (Beard & Knott, 1968; Knott & Beard, 

1969). In view of Soulairac, Aymard and Oalle's (1972) failure to 

distinguish between detoxified alcoholics and nonalcoholics in terms 

of thirst ratings or fluid intake, however, it would appear that the 

symptom of dry mouth following chronic excessive alcohol consumption 

;s limit:d,to the, period of acute withdrawal. 

Since none of their patients was dehydrated, Beard and Knott 

attributed the complaints of dry mouth to two other factors: (1) a 

drying effect on the mucous membranes of the mouth arising from the 

vaporous alcohol excreted vi~ the lungs, and (2) increased vi_scos'ity 

~and decreased rate of sa!ivary secretion associated with withdrawa1. 

It should be noted, however, that the extent to which these effects 

of alcohol enhance thirst ~nd drinking is unknown. 
\ 
l 

I t i S obvi OUS from the precedi ng revi ew of the 1 iter'atu re that 

very 1ittle is known about the effects of alcohol on~ thirst and fluid 

15 

intake in"human subjects. Of the studies cited, only one investigated 

healthy subjects and compared fluid intake after alcohol with that after 

! -a control beverage (Flynn, 1958). The results of this study, though 

not ~ignificant, sU9gested that acute ingestion of a tJlOderate amoun~ of 

of alcohol can increase fluid intake during the "hangoverl1 periode In 

addition, two investigators reported anecdotatly that their subjects 

experienced thirst fol1owing acute administration of alcoho1, although 

~ts latency differed markedly in the two studies (Flynn, 1958; Roberts, 

1963). Thus, white the acute effects of alcah01 consumption on thirst 

and !1uid intake have ~nly b~gun ;0 be explo;ed, the existing evidence 

Qfrom reseàrch with hUman subjects is consistent with the animal. 
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literature in supporting the view that alcohol is a dipsogenic 

substance. 

Alt~ough it remains ta be demonstrated that acute alcohol consump­

tion significantly increase; thirst and fluid intake, three different 

factors have, been proposed to medi ate such an effect: (1) genera.,li zed 

dehydration (Roberts, 1963; Baisset et al., 1965); (2) intrace1'ular 

dehydration (Flynn, 1958; LolH et al., 1944); and{J) disturbanceof 

the regulatory function of central nervous system structures which 

control fluid intake {Wolf, 19S8}. In ;ontrast, the symptcm of dry 

mouth,/which has been associated with acute withdrawal, is thought ta 
/ 

result entirely From local effects of alcohol consumption on the 

l'hOuth and throat (Beard &. Knott, 1971). lt has also be'en suggested 

that chronic excessive alcohol ingestion results in a prolonged 

disturbance of fluid and electrolyte m~tabolism due either to anti-

diuret,i c hormone insufficiency (Bai sset et al., 1972)c'or to reduced 

sensitivity of the neuro}ogi2al structures which regulate diuresis 

(Soulairac et a1., 1972). 

The Effects of AlcoP\of on Craving an,d Subsequent Alcohol Consumption 

An assumption central ta the hypothesis outlined in the introduction 
. \ , 

i s that .cravi ng and al co ho 1 consumpt ion can be vi ewed as aspects of 

thirst and fluid intake. To the extent that this assumption is valid, 

reseirCh on alcohal ' s effect on subsequent alcanol self-administration, 

including laboratory analogue st'udies of LOC, can a1so be viewed m01"e 

general1y as investigations of alcoholls effect on the disposition 

to drink~ To facilitate an evaluation of this evidence, those studies 

lb 
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which support the hypothesis that alcohol increases subsequent drinking 

will be reviewed separately from those which do note 

Cutter~ Schwaab & Nathan (1970) compared the effects of whiskey 

-"ersus ;ce water, ;n amounts ranging from 44 to 87 ml, on alcohol 

acquisition in both" alcoholics and nonalcoholics. Their results 

indicated that neither subject group nor preloading beverage had any 

significant effect on acquisit,ion or subsequent consumption of a1cohol. 

Although these findings led the investigators to express.some 

reservations concerning the validity of their measures, they sugges~d 
that craving is unaffect\d by the ingestion of a single drink, but 

that it may be related to "the interaction of i~ physiological . r-
and psychological states with social-environmental cues ••. " (p. 377). 

Negative findings regarding the effect of alcohol were also 
l \ 

reported in two studies in which cognitive and pharmacological factors 

associated with alcohol consumption were assessed independently. 
'[ 

Both Engle & Williams (1972) and Marlatt, Demning & Reid (1973l.. . '\, 

employed a 2 x 2 design which involved the administration of an alcoholic 

beverage containin~ one ounc~ of liquor to half of the subjects a~d 

a nonalcoholic beverage to the others. Half of each of th~se g~oups 

was told that the beverage cont~ined alcohol and the others were led 

to believe that it did note No significant effect of alcohol was found 

on either subjective desire or requests for alcohol in hospitalized 

alc;:oholics (Willi"f1s, 1970; Engle & Williams, 1972), or on intake 

during a lS-minute beverage-rating task by either a~oholics or non-

~alcoholics in a laboratory ietting (Marlatt et al., 1973). In both 

studies, however, the belief that alcohol had been consumed was a 

\ 
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,significant determinant of subsequent disposition to drink. Although 

neither group of investigator~ rul~d out the possibility that the 

physiologica 1 effects of greater amounts of alcohol could affect 

s~bsequent drinking, both concluded that the effects of small amounts 

are primarily a function of cognitive factors. 

As "Keller (1972) and Ludwig and Wikler (1974) have pointed out, 

t 
one of the papers most often cited in refuting the concept of LOC 

actually presents findings ta support it. In a double-blind experiment 

reported by Herry (1966), ratings of craving were obtained From 

hospitalized alcoholics after the administra'tion of three "vitamin 

mixtures" which varied in alcohol content. Although craving was 

un;ffected by the a~inistration of 1 oz. of tiquor, it was significantly 

greater after 20,z. Merry largely overlooked the latter finding, 

however, and suggested that psychological and environmental factors 

may be more important than the effects of alcohol in initiating LOC. 

In two other studies, alcoholic preloading beverages increased 

subsequent alcohol self-administration by hospitalized alcoholics. 
--..:.....~- ~-- .. . 

While continuing to provide a pre-determined,minimum incentive for the 
\ 

maintenance of absti~ence in their subjects, Cohen'., Liebson, Fai(llace \ 

and Speers (1971) administered preloading beverages containing From 

o to 300 ml of liquor. Behavioral contingencie~ were also used in 

a study by Bigelow, Griffiths and Liebson (1977) to suppress alcohol 

consumption dur'ing the administration of preloading beverages contain-

) ing 0 to 77.7 gm of a1cohol. In spite of these restraints, alcohol 

self-adfninistration increased in both studies in proportion to -the l' 

amount of alcohol in the preloading beverages. In the latter study, 
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however, it was dear that subjects readi 1 y distingui shed between the 

preloading beverages which contained alcohol and those which did not, 

despite the single-blind preload administration. In view of these 

findings, the i,l1yestigators cautioned that the effect of alcohol on 

subsequent d~inking may be mediated by psychological variables, such 

as expectancy, as weIl as by the pharmacological actions of alcohol. 

In a recent study by Funderburk and Allen (1977), hospitalized 

alcoholics worked at a key-pressing task to advance the time at which 

an al coho li c beverage was served. Thi s measure of "di sposi ti on to 

drin~' was obtained early each morning for a period of 20 days during 

\hiCh subjects were administered liquor in amounts increasing from 

o to 900 cc daily. The results indicated that disposition to drink 

was si,gnificantly increas~d both by anticipation of~ alcohol acininistra­

tion, occasioned by instructions regardi~g the imminent beginning of 

the experimental intoxication protocol, and by alcohol administration 

itself. On' the basis of these findings, the investigators suggested 

-Y that drinking in chronic alcoholics is, at Teast in part, a function 

of prior alcohol consumption. 

In the only study to investigate the effects of both prior 

alJ~hol consumption and atcoh~l-related environmental stimuli, Ludwig, 

Wikler and Stark (1974) found signifièantly greater craving -and 

alcohol acquisition in hospitalized alcoholics after alcoh9l th.n after 

placebo and in those exposëd to the alcohol-related stimuli than in 
<5 

the corresponding control group. Moreover, there appeared to be an 

interaction between dosage ~nd stimulus condition, measures 0: craving 
\ ' 

and alcohol acquisition being greatest among those who received an 
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alcohol preload in the presence of alcohol-related stimuli. While the 

investigators derived support for their hypothesis that craving is a 

function of both alcohol consumption and environmental factors, no 

conclusive data were obtained to substantiate the existence of a 

"subclinical conditioned withdrawal syndrome". , 

In the preceding review aIl the st~dies in which only a small 
1 

amount of alcohol was administered failed to show any effect of 

beverage, white those which ~ployed more potent pretoads·revealed 

significantly greater craving and/or alcohol consumption after 

alGohol. Although this would appear\to suggest that the effect of 

alcohol is physio'ogical'y mediated, the available evidence does not ~ 
.J 

~ule out the possibility that it is mediated psychologically. 

In addition to the anticipation of alcohol ayailability (Funder-

burk & Allen, 1977), and the presence of alcohol-related stimuli 

(Ludwig et al., 1974), the belief that alcohol has been con~med has 

been shown to exert a significant effect on alcoholics' desire for 

al coho 1 and on thei r actuô 1 dri nki ng behavi or (Eng 1 e & Wi Iii ams·, 1972; 

\ \ 

Manlatt et al., 1973). Although aIl of the studies showing significant 
\ 

beverage effects appear to have adequately ~Gntrol1ed for the first 

two of these factors, sorne question remains regarding the extent to 

which 

most, 

expectancies m~y have contributeÎ ta their findings. Although 

if not aIl, of the5e studies employed a placebo condition, the .. 
only one to report on the adequacy of this deception indicated that 

subjects readily discerned the presence or absence of alcarol in their 

preloading beverages (Bigelow et aL, 1977). Thus, the finding that 
, 

higher dosages of alcohol increase craving and subsequent alcohol 
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, 
consumption, while lower dosages do not, may simply reflect the greater 

discriminability of alcohol in preloading beverages containing higher 

dosages. Moreover, subjects in aIl but one of the studies were 

aware that alcohol would be available following administration of the 

pre10ading beverages. There js, therefore, very little evidence that 

a lcoho t ad~i ni s trat ion, 1'1, the absence of an\ti ci pat; on of subsequent 

alcohol availability, has a signiFicant eff~ct on craving. Finally, 

it should be noted that, despite numerous theories of LOC which 

emphasize physiological mediating processes, no alcohol-ind~ced 

physiological effect ~ther than blood alcohol level has been shown to 

cbrre late s ignifi cant Iy wipubsequent- flui d 

abusers. \. 

Thirst and Crav;ng for Alcoho14" 

intake among alcohol 

lt was proposed in theîntroduction that alcohol consumption 

produces a physiological state of dehydration which is ordinarily 

perceived as thirst, but which in naturalistic drinking settings can 

be cognitively mislabelled by alcoholics as a specific thirst or craving 

for alcohol. Although it remains te be demonstrated that moderate 

amounts of alcohol do, in fact, increase thirst and flu;d intake, the 

clinicat significance of such a finding would be enhaneed considerably 

by ~v;dence of a relationship bétween thirst an~ craving f~r alco~ol. 
Thirst has long been thought to play a rote in craving and aleohol 

consumption among aleoholics. Marcon; (1959)~ in reviewing the 

e~olution of the conc\ept of alcoholism, noted that dipsomania 

r(uncontrollable desire for alcoholic beverages) was attributed as early 1 

Ij) 

as 1899 to a dysfunc~ion of the brain mechanisms which control thirst. 
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This posit,ion was revived in 1946 by Charlin, Gardien and Marty and 

-later extended by Wi1Vams (1959) and Marconi, Poblete, Palestini, 

Maya and Bahamondes (1~70), who proposed that craving ahd alcohol 

consumpti~ are regulated by a hypothalamic center similar to that 

which controts thirst and fluid intake. 
1 
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An'exhaustivé search of the literature, however, revealed only two 

papers in which it was exp1icitly suggested that alco~oliCS mis­

perceive the sensation of thirst as a craving for alcohol. In the 

first, Baldie (1931) described craving as a "misinterpretation of 

natural thirst ll ~nd suggested that it could ben avoided simply by the 

periodic consumption of lJ aqua pura". - In the second, Si Ikworth and 

Texon (1950) suggested that craving for alcohol results from a 

physiological state of thirst pro~uced by the alcoholic's drinking. 

This suggestion stemmed From their 'finding that alcoholics who report 

craving on admission ta hospita1 have signifièantly lower blood 
. 

chloride levels than alcoholics who do not. Since such electrolyte 

depletion can result From chronic excessive alcohol consumption and~ 

., 

6~n provoke ~he sensation of thirst, t~,ese investig~tors suggested A 

that thirst motivates continued alcohol consumption in craving ,a1coturHês. 

Other investigators have also suggested that an alcohol-indu:ed \ 

physiological state ff thirst contributes ta LOC, althoug~ without 

specifical1y referring ta craving as a misperception of thirst. 

Baisset, Montastruc and Garrigues (196$), whose demonstration of 

polyuria-polydipsia in alcoholics has already been cited , strongly 

emphasized the importancè of alcohol's al1eged thirst-inducing properties 

in maintaining alcohol consumption in alcoholics: 
1 
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Sil '.pp~tence pour 1'.1 coo 1 est '1. Ip ri mum moyens de 

l'intoxi~t;on chronique, la persis1ance de relIe-ci 

1 assuree pa'r le besoi n de boi re rèsu itarit de la 

d~shydration provoqule par l'alcool La "soif entre-

tenue par l'ingestion, d'alcool est, tout ,autant que 

la soif sp~cifique d'alcooJ, un fac eur de\mauVaise 
1 

est 

cure de dèsintox;cation et un facte r de 
11" 

, 
rechute apres 

ce,11 e-ci. (p. 248) 

It has also been reported (Sansweet, 197p> that Patrick Frawley, 
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found~r of Schick Laboratories wh~ch n~;' provided treatment to count-

1ess a!coholics, espouses a persona! theory of alcoholism which 

emphasizes the ~xaggerated responsivity of alcoholics to fluid loss. 

According to Frawley, maintenance of alcoho! consumption by alcoholics 
." 

is lal"gely a result ·of the diuretic and thirst-inducing properties of 

alcoho!. 

Oespite these suggestions of a relations~ip between thirst and 

craving, this area of ;esearch appears ta be ilmost entirely unexplored. 

With the exception of the work by Silkworth and Texon and by Baisset 
\ 

and his colleagues, two surveys of craving experiences byalcoho!ics 

appear to be the only empiri<ral sources to provide eve\n a suggestion 
1 .. 

of such a relationship. In the first (Hore, 1974), 17% of the 
t 

descriptions' of cva-<ring included specifie reference to thirst or dry' 

mouth ... In the report of the second 5urvey (~udwig &- Stark, 1974), severa 1 

examples given of the respondants' descriptions of craving include~ 

specifi c reference to th; 1"'5 t or "hunger for a dr; nk". 
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Whi1e it is clear that such findings are suggestive of a relatlon-

ship between thirst and craving only among ~ smal1 proportion of 

alcoholics, it must also be remembered that these surveys were intended 

pri~arily as explo,ratory investigations and were not specifically 

designed to evaluate the contribution of thirst to the experïence of 

craving. Moreover, since the role of thirst may depend on temporal 
~ 

factors r~ted ta both drinking sequence and drinking history, 

careful selection and/Jr'categOrizati;~-of alcoholic respondants might iii 
1 

provide more evidence for this relationship. It is evi~nt that an 

experimental investigation involving the manipulation of thirst and 

systematic assessment of craving would provide considerably more 

research precision. Until such research strategies are employed, 
[ 

However, the relationship between thirst and crav;ng will remain highly 

speculative. 

Summary and Statement of the Problem 

It i5 clear From the preceding review that the theoretical model 

of LOC proposed in the(introduction is' almost ent;rely lacking in 

empirical support. Although chronic alcoh01 consumption appears to 

result in increased fluid intake in animals, the paucity of adequately 

controlled experiments with human subjects precludes ~ny definitive 

statement regarding the effects 'of alcohol on thirst and drinking in 

man. More ~}gnificantly, there is no firm evidence that acute 

administration of a moderate amount of alcohol incceases thirst, 

craving or consumption of either nonalcoholic or alcoholic beverages 

in human subjects. The only idequately controlled investigation of 

\alcohol's effects on nonalcoholic fluid intake suggested that alcohol 

/ 
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differential'y affects ,thirst and drinking, but failed to demonstrate 

a significant effect on either ~Flynn, 1958). Although alcohol's 
1 

effects on'subsequentl alcohol self-administration have been more 

th6rou~hly investigated, the results of this research are equivocal. 

Carefully cont~olled studies in which small amol,lnts of \alcohol were 

25 

\ ... {' administered have consistently failled to obtain a significant beverage 

effect. Studies employing larger doses, whi1e observing significant1y 

greater"craving and alcohol consumption afterward, have general1y 
\ 

failed to provide adequ.te control for cognitivé factors associated 

with alcohol consumption. Thus, it can be concluded that the first 
\ 

assumption, regarding the effects of acute alcohol ingestion on thirst 

and fluid intake, remains to be demonstrated., 

The second assumption, that alcoholics can perceive alcohol-

induced dehydration as craving rather than thirst, is sim; la11y without 

empirical support. Despite numerous theoretical accounts re~ating 
uncontrol!ed alcohol Œonsumption to dysfunctions of fluid-regulating 

1 

mechanisms located in the brain, investigators have largely.overlooked 

the possibi lit Y that a physiological state ~hich ordinari ly provokes 
"[ 

thirst and drinking could also prQvoke craving and alcohol self-

administration. Although alcoholics ' definitions of craving occasional1y 

incdude references ta thirst and dry mouth, the finding most suggestive 
1 

of a relationship between thirst and craving consists of the demonstra-

tion that electrolyte depletion in alcoholics following prolonged 

alcohol ingestion is associated with·reports of craving. There ~ppears 

to be no evidence whatsoever whicn associates the physiol~gical's~~te 
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~~~~prOduced 
for alcohol. 

by acute alcohol cons~ption with the craving 

This thesis will deal almost exclusively with the first of these 

, LI.. 'f' °11 't,l'Il' , 'b th two assumptlons. nOie SpeCl ,ca y,' Wl lnvestlgate, ln 0 

26 

nonalcoholic and alcoholie subje~ts, the effects of acute administration 

of a moderate amount of alcohol on subsequent thirst and nonalcoholic 

fluid intake and explore physiological mechanisms ',thought to mediate 

these effects: In addi t ion, ; t wi II i ne 1 ude an asseS$ment of .the 

effect of alcohol on craving in aleoholics in which aIl of the previously 
• '1 Il < 

described çognitiv~(factors associated with alcohol eonsumption are 

con'tro 11 eq. 
'1. "'l, 
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Study 

Method 

Subjects and setting. Fourteen male social drinkers between the 

ages of 18 and 27 years (mean = 22 years) were selected from those 

responding to an advertisement pasted on the university campus. 

Prospect;ve subjects, 011 of whot were studen~, were ;nterv;ewed ;n 

order to exclude from the study anyone having a history of drug 

addiction or any medical condition wh'ich would contraindic~te 'the 

experimental administration of an alcoholic Similarly 

excluded were those under medical treatmen r taking prescription 
l .. 

medications at the time of the study. 

The average ,age at which the subjects first consumed an alcoholic 

beverage was 16.4 years (range = 11 to 20 years}. At the time of the 

study they reported a mean weekly consumption of 6.5 drinks (range = 
o to 20 drinks), a drink being define1 as an amount of beverage 

alcohol equivalent to one ounce of 80 proof 1iquo'). Non,e drank 

beverage alcohol on a daily basis or had been t~ted for alcoholism 

or for any related medical disorder. Each was paid $2/hour for his 

participation in the study which was conducted in the Alcohol Behavior 

Research Laboratory at Rutgers University. (Further details on 

individual subjects and a floor plan of the laboratory are presented 

; n Ap~nd i x A.) 
,~\ 
Experimental design. A within-subjects design was employed in 

, Cl • 

whidt each subject participated in two experimental' sessions schedul"d.-.-,r,.;.... 
t , l ' ' 

1 , 

1 

1 
1 
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at least two days apart. Ouring one sessibn subjects' fluid intake 

was measured after they had been administered an alcoholic beverage. 0 

Ouring the other sessio~, 'fluid intake was recorded after a placebo 

of equal volume had been consumed. The order in which the beverages 

were administered wAS counterbalanced. 1 

Procedure. The experiment was presented as an investigation of 

the effects of alcohol co~sumpkio~ on ,urine output, urine specifi: 

gravit y and blood alcohol level. Subj~cts were instructed not to take 

any drugs, including a,lcohol, during the 2,4-hqur period preceding eëlen 

session and not to eat or drink anything for 8 hours beforehand. 

28 

Failure to observe these restrictions, subjects were told, would likely 

be evident from breath and urine tests conducted at the beginning of 

each session. 

On their arrival at the laborator~ for the ,first session, volunteers 

were given a detai led descri-ption of the experimental procedures and 

were shown through the laboratory. For the purposes of medical 

screening, each vo,lunteer's vital signs (pulse, blood pressure, 

respiration.and temperature) were taken by a staf~ nurse. Those who 

expressed an in~erest in participating in the study and whose vital 
1 

"1 

signs were within nonnal limits were acceptedAand asked to sign a 

consent form (Appendix B). Subjects were then queried to determine 

whether they had followed the in~tructions to fast and to abstain From 

drugs and fluids. As an additional check, breath s,amples werè analyzed 

'( Bre.thaly.er, HJel 900, Sm!:" & We4son Electron;cs Co.) to ensu .. 

that subjects djd' not have a positive b,1ood alconol level (BAL). Those 

who had not followed the instructiohs were rescheduled. Subjects were 

/ -
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then weighed ~nd asked to leave with a staff member any food or smoking 

materials they mayohave brought with them ta the laboratory. 

A schema of the ex~erimenta1 sessions is presented in Figure 1. 

At 8 a.m., after control BAL determinations were made, subjects were 

instruc~ed to void complete1y, and at 30-minute intervals for the next 

hour, urine speci,mens were co'lected to determine control values of 
\ 

ur~e output' and uriné specifie gravity. These measures,were taken . 

using a 250 ~c',graduate cylind~r......and Squibb Urinometer (NO.\A-2740). 
~ - 0' 

During the interva1s between urine sampIes and all subsequent 
\, ~ , 

physiologic~l measures, subjects remained in their individual rooms .. 
where they eould wateh television, read or work at a ta~le. Room 

temperature was monitored periodically and appropriate thermostatic 

adjustments were made ta maintain it at 700 F. Subje7ts were instructed 
o 

not to smoke, lie down or to engage incany vigorous physical activity 

at any time during the sessions. 

subsequent instructions, SUbje:t\ 

1'0 i n~.lJre ccmp li ance wi,th these ... and 

• ' Q 

were continuously monitored on 

clased-circuit~~levision •. Shortly before ,the second control urine 

specimen was t~ken, subjects ~re asked to indicate haw they felt by 

rating themselv'es on a 5-point scale in terms .of 20 somatosensary items 

including self-ratihgs of thirst and dry mouth (Appendi~ Cl. 

During the l~-hour period immediately following collection of the 

c~ntrol urine specimen~, s~bjects consumed their drinks wbieh were 0 
\ '\j 

\ 

administered in three equal portions at haIf-hour intervals. Subjeets 

";'re i'n st ruct ed to pace \hei r dri nki n9 us i n9 a t ime, and to fini sh \ 

each portion within 30-mi\utes. Collection of urine specimens continue) 
..,.,--- c 

at half-hour intervals dur ng the drinking period and for one hour 

/ 

\ 

\ 
\ 

·1 

r 
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afterward. The alcoholic beverage consisted of O.B gms of ethanol per 
'. 

kg body weight in the form of BO-proof whiskey (Canadian Mist) which, 

mixèd in a 1:2 ratio with Diet 7-Up, yielded a 13.3% v/v ethanol 

solution. The dosage and the drinking period were selected to 

approximate those found by Flynn (1958) to produce a significant 

reduction in total body water in hum an s~bjects. 

The placebô contaihed only a trace of whiskey equivalent to 0.05 

gm/kg of ethanol, which previ\s research has indicated is ,sufficient 

to impart an alcoholic taste, but which does not produce a measurable 

BAL (Briddetl & Wilson, 1976). The whiskey used in the preparation of 

the placebo was mixed in a 1:47 ratio with Diet 7-Up yielding a 

~O.83% v/v ethanol solution equivalent in volume to the alcoholic 

beverage. To enhanc~ the \credibi lit y of the placebo, it was tinted 

w;th"food coloring to approximate the color of the alcoholic beverage 

and it was served in an 240-ml'styrofoam cup th.e inside of which had 

) been smeared with whiskey. Thirty minutes a~er the final portion of 

,the drink W8S consumed and at half-hour intervals for the remainder 

of each session, subjects were given Breathalyzer tests in the Nursing 

Station. 

31 

One hour after finishing their drinks subjects completed the rating 
r "-. 

'osca 1 es a,l second t ime and were served a standardi zed lunch in thei r 
\ \ 

rooms. It consisted of the following: 227 gm of pork and beans; 1 

ham and cheese sandwich, includin~ 1 6-gm pat of tightly salted butter~ 

2 22-gm slices of white bread, 2 35-gm slices of ham and 1 lB-gm slice 

of ~wiss cheese; a 46'"9m brownie and a pitcher of cold tap water. The 

pitcher had previously been fil1ed with approximately 780 ml of water, 

\ 

Ij 
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sufficient to bring its total weight on a triple-beam balance (Ohaus 

Scale Corp.) ta 2600 gm. As the meal was served subjects were given 

the following instructions: 

This is your lunch. We must ask that you eat aIl of it 

because i~ is the only way we can standardize the meal for 

aIl subjects. It makes no difference how much or how little 

water you drink, though, sa just help yourself. 

32 

'vIhen the subjects left thei r rooms for the next Breathalyzer t'est, 

their lunch trays were first checked to ensure that,everything was 

eaten and then remaved, together with their water pitchers and cups. 

Immediately after subjects returned to their rooms, another premeasured 
-.!' ' 

pitcher of water and plastic cup ~ere delivered ta their roams with 

the following ins~ructions: 

The measures to be taken for the rest of the session won1t 

be affected if you drink water, sa hel~ yourself if you are 

thirsty. You still can't have anything more to eat or smoke 

though. As saon as the session is over we'll return your 

cigarettes and serve supper, OK? 

Ouring aIl subsequent Breathalyzer tests the weight of each 

subject's pitcher and any w~ter in his cup was unabstrusively measured 

and recorded by a research assistant. If, when the subject was aske~ 

to go to the Nursing S\ation for a Breathalyzer test the height af 

the water remaining in his pitcher was 1ess than 5 cm, the research 

assistant casuatty picked it up and said to the subject: lILet me 

get you sorne more ~ater." After the subject had returned ta hi s room 

he was taken another premeasured pitcher of water. -

~ 
~ 

{, 
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After the last Breathalyzer test, subjects completed the rating 

scales for the third time, any cigarette~ or candy they had brought 
1 

with them were returned, and they were offered dinner. At the end 

of the;r final sess~on subjects were alsb asked to complete a Post-
, \ 

33 

Experimenta 1 Ques t; onnai re (Appendi x D) ~es i gned to as~'ess whether they 

were aware that their fluid intake had b~en mea~ured. 
Resu 1 ts \ 

Data analysis. Preliminary Fmax tesfs were conducted on aIl the 

data before analyses of variance (ANOVA) jere conducted and in every 

case the results indic~ted tha~ the varia c~s across periods were 

heterogeneous. For uni formi ty of presenta,t, on, the square root 
\ 

transformation which most effectivel Y'redu\ed the heterogeneity of 

variance of the fluid intake,data ~as atsO\apptied to the data from 

both studies on urine output and urine spe ific gravity. Although 

significant differences among the variances of these latter data sets 

remained even after this transformation was used, the results were the 

same as those abtained using other, more ap ropriate transformations. 

When predictions were made, one-tailed tests of significance wer~ 
,,' 

employed. (Tables for the ANOVAs and correl tions ta be reported 

thi s secti on ca'n be found in Appendi xE.) 

Blood alcohol level (BAL)--: The control'BALs for aIl subject 

both beverage conditions were 0 mg%.\ In the alcohol condition t 

mean peak BAL was 76 mg% which, with'one exception, was obtained From 

the subjects during their first post-ingestion Breathalyzer test. No 

positive BALs were obtained From any subject fol10wing administration 

\ of the placebo. 
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Urine output. The mean volumes of the combined control uriner 

specimens in each of the two beverage condi~~ns were ,first compared 

to detect any pre-e~stin9 differences in the subjects' urine qutputs. 
, 

A t-test for correlated samples indicated no significant difference 

between these values (t = 1, df = 13). Thus, the subjects' contro~ 

urine outputs did nQt differ in the two beverage conditions. 

Prior ta the tnree-factor ANOVA of post-ingestion urine output 

(arder x beverage x period), the data from one subject were d~leted 
.. ~ 
because he had produced less than one half of t~cheduled number of 

specimens and the remaining data were transformed by taking the square 

root of the sum of the urine volume and 1. The results pf this analysis 

revealed highly significant main effects for beverage (F (1,11) = 
50.097, p<.OOOl) and period (F (4,44) = 41.797, p<.OOOI) and a 

significant beverage x perio~ interaction (F (4,44) = 7.299, p<.0003). 

There was no order effect (F (1,101<1). As illustrated in Figure 2 

urine volumes were significantly greater after alcohol than after 

place~o. It ;s" also evident From this figure that urine volumes 

increased significantly across 

were f~\'rst admi ni stered, after 

periods until 2 hours after 

which \Lrine volumes in both 
~ 

the beverages 

beverage 

conditions decreased. The rate of ;ncrease ;n urine output over 

periods, however, clearly differed in the two beverage conditions as 

;nd;cated by the significant beverage x periods interaction. Uri~ 
, 

output increased 'at a mutn greater rate in the alcGhol than in the 

placebo condition. 

Urine specific gravity. Four subjects fai led to produce even one 

measurable control urin~ specimen in each session. For the remai~ ~--

r , 
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10 subjects, however, the mean specifie gravities ~f the control 
1" 

specimens in the two beverage conditions were identical (mean = 1.021). 

Thus, differences between the two beverage conditions in specifie 

gravit y of specimens coTlected after the beverages were administered 

cannat be attributed ta differences between the control values. 

TWO\SUbjeèts were excluded From the ana1ysis of urine specific 

gravit y because they failed ta produce three or more measurable 

specimens in each session aftel:' the drink was acmin\rstered. For 

subjeets who had on1y one or two missing values per session, estimates 

of their urine specifie gravities were made by the method of least 

squares. Before they were ana 1 yzed the,~ data were transformed by taking 

the square r'oot of t~e 'sum of the specifie gravit y and 1. 

The results of a three-factor ANOVA (order x beverage x period) 
\ 

revealed highly significant main effeet~ for beverage (F (1,10) = 
16.120, p<.OO,3) ~nd periods (F (4,40) = 53.724, p< .boal). Neither the 

arder effect (F (1,10}<1) nor the beverage x trails interaction was 

significant CF (4,40) = 1.644~ p<.20). As il1ustrated in Figure 3, 

urine specific gravities decreased in both beverage conditions reaching 

their lowest points 1~ hours after the acininistration of aleohol \and 

2 hours after p1acebo~ It is a1so evident from this figure that the 

urine specifie graviti~s were significantly and consistently lower 

after alcohol th an after placebo. 

Fluid intake. Responses on the Post-Experimental Questionnaire 

and during subsequent dlbriefing indicated th~t no subject misunderstood 
, 

the instructions regarding ad lib drinking or was aware that his fluid 

intake was bei ng recordedrl 
o 1 

It would appear, therefore, that subjects' 
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fluid iRtake was in no way affected by demand characteristics. 

Since a preliminary F~ax test of the fluid intake data revealed 

that the variances across trials were heterogeneeus (Fmax (22,13) = 

38 

39), a non-parametric statistjc, the Wilcoxon matched-pairs sign~d ranks 

test, was used initially te ajsess the difference in total fluid intake, 

lin the two beverage condition~ The results indicated a significantly 
" 

greater intake after alcohol than after placebo (T = 14, df = 14, 

p<.Ol for one-tai led test). 

The mean and cumulative fluid intake of subjects at half hour 
4' 

intervals'"during the ad lib drinking period are presented in Figures 

4 and 5 respectively. It is clear from these data that the differenée 

in intake between the two beverage conditions is due primadly to the 

differenees whieh occurred during the first 1~ heurs. To investigate 
, 

this apparent interaction, a three factor ANOVA (order x beverage x 

trials) was perfo~ed after the.data had been transformed by taking 

the square root of the sum 0; the fluid intak-e in gm plus 1. ~ Fmax 

test of the transformed data had indicated that the assumption of 

homogeneity had been met (Fmax (22.13) =·5.16). 

Although this anal~sis revealed a signifieant effect for trials 

(F (10,120) = 19.479, P~.O·OO1) .~d • m •• g;n'lly.s;~t beve .. ge 

x trials interaction (F (10,20). = 1.869, p<.056), the beverage effect 

indicated only a trend in the predicted dirèction (F (1,12) = 2.506, 

p<.13]). To explore the interaction, the intake data for the first 
, 

1~ hours were analyzed separately From the data for the last 4 hours. 

The results. of these post 'hoc tests indicated substantial effec.ts for 

beverage (F (1,12) = 14.835, \P<.OO) and tria 1s (F (2,24) = )0.081, 
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p<.OOOl) during the first 1~ hours and no si~nificant main effects or 

interactions during the latter portion 01 th~ ad lib drinking periode 

Thus, it would appear that the discrepancy between the non-parametric 

41 

,test and ~he first ANOVA in terms of the significance of the beverage 

effect is due to the beverage x trials interaction. Since the results 

of the post hoc ANOVAs are consistent w;th the non-parametric test, 

it seems reasonable to conclude that alcohol ingestion resulted in a 

significantly greater fluid intake if only during the first 90 minutes 

of ad lib drinking. 

Fluid balance. Fluid balance was calculated by deducting each 

subjects' total urine volume during the 2~ hour interval after the 

administration of the biverages from the volume of his beverage. 

Eleven of the 14 subjects had a negative fluid balance after alcohol 

(mean = -227.643 ml) and aIl but one subjeèt had a positive fluid 

balance after placebo (mean = +269.357 ml). A t-test for correlated 

samples indicated that the difference in mean fluid balance between 

the two beverage conditions is highly significant (t = 5.58, df = 13, 
/, 

l, 

p<.0005, one-tailed tes~). 
• 1 

Self-ratings of thirst and dry mouth. Unfortunately, due ta an 

oversight during one of the sessions, only 11 of the 14 subjects actual~y 

completed the rating scales three times during each session. These 

subjects) self-ratings of 

sign tests whi ch com~ared 
\ 

thirst and dry mouth were an.lyzed using tnree 

the responses in the two beverage conditions 

for each administration 'Qf the scales. The only significant finding 
\ 
\ 

was in self-ratings of thi~t on the second oc~sion the scales were 

completed. 
, 

One ~ur aftér 'co suming the alcoholic beverage, the subjects' 

/ 
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\ 

self-ratings of thirst were signifi~antly greater than at the same time 

after consuming the placebo (p :: .03, one-taiied test). 

Self-ratings and fluid intake. In arder ta ass~ss th~ relation-
[ 

$ 

ships among fluid intake and self-~atings of thirst and dry mouth, ~ 

" 
correlations were camputed for the ratings on each of the three 

, occ~sions the scales were completed with.subjects' cumulative 'fluid 

intake at each period during eaçh of the two sessions. Since the 

distribution of ratings. was extremely smart, the data were dichotomized. 

Those responses which indicated that subject.s were "not at aIl thirsty" 

or that their mouths were "not at aIl dry" Were assigned a value of 
\ 0 

zel"'O and those which indicated any degre~ of th; rst or drynesls were 

assigned a value of one. The only significant correlations were 

• 
between post-ingestion ratings and intake after rlCohOI consumptionl 

With the exception of one half-hour interval, th~ second se)f-rating 

of thirst correla~ed significantly with intake during the last 3 hours 

of ad lib drihking, the highest correlation being with total fluid 

intake. (r~b" = .617, t:: 2.479, df:: 10, P<.025,one-tai,led)st). 
p' / 

In addition, the thir~se~f-rating of thirst correlated significantly 

with intake during ttl'e ~t 4 hours of ad lib dr' the highest 

correlation in this case b~~ after 2 hours (rpbi :: 

.5~1, t = 2.473, df = 12, "pc::: .02S~ one-taï led test). Ratings 'of dry 

mouth obtained at the end of the ad lib drinking period also 

corre~ated significantly with prior ftuid intake, the h;ghest be;ng 

wHh intake after th~, first 2- hours (rpbi = .618, t :: 2.723,"df = 
12, 

and 

p<.Ol, one-tailed test}. Thus, post-ingestion ratings'ot ~hirst 

Jy mouth were significantly related to~ad lib t:Juid intake after 

al coho 1 • 
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Fluid intake and of rior bevera e administra-

!i.2!2. Product,moment correlations bet~een fluid ihtake and several 

physiologie.l me.'ures were computed f~ bath sessions pp determine 

what factors may have me'diated the dipsogenic effect of,alcohol.' 

Correlations with cumulative fluid intake at each half hour of the ad 

l"l,b drinking period wer<è computed for each of the following physiological 

indices,':----' peak BAL, bTood a1cohol elimination time, mean urine specifie 
( 

gravit y, peak urine output over a 30~inute period and fluid balance 

immediately prior to the ad lib drinking periods. Although none of 

the correlatiohs in the placebo condition even app~oa~hed significance, 

two of the physiological measures correlated significantly with fluid 

intake after alcohol. The correlation between peak blood alcohol level 
\ 

and fluid intake was significant after l~ hours of ad lib drinking 

(r = .469, df = 12, p<.05, one-tailed test) and that between fluid 
, 

balance and fluid intake wasi~ignificant after one ho ur (r = -.462, ,. 
df = 12, p<.05, one-tiiled test). Thus, su~jects with the highest 

o 

peak blood alcoh01 levels and the lowest fluid balance values drank 

the greatest amounts of water during the initial phase of the fd lib 

ddilking periode 
\ 

In addition, sc.tter diagrams reveale~ that data from an ~typical 

sùbject had obscured a significant relationship between mean urine 

specifie gravit y and fluid intake in both beverage conditions. To 

il1ustr-ate this point, al scatter diagram of this rel\1tionship after 
1 

1~ hours of ad lib 'drinking in the alconel con~nion'is presented in 

Figure 6. lt is 'clear from this figure, which is representative of 

the relationship throughout the remainder of the ad lib drinking period, 
o 

! 
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that the subject with the,highest mean urine specifie gravit y 

represents a gross departure From what qtherwise appears to be an 

inverse linear relationship between fluid intake and prior mean urine 

specifie gravity. Indeed, when the data From this subject alone are 

deleted, the correlation between these variables, which was originally 

nonsignificant (r = 0.332, df = 12, p>.10), becomes highly significant 

(r = -.668, df = 1" p<.01, one-tailed te~t). Thus, with one 

exception, those subjects having the lowest mean urine speeifi~ 

gravities drank significantly more than those w4th htgher mean· urine 
\ 

specifie gravities. \ 

Inspection of the correlations obtained for blooâ alcohol 

elimination time revealed that they never approached significance or 

showed any definite trend across cumulative values of fluid intake. 

The corre1ation·between peak urine output and fluid intake in the 

alcohol condition, however, ap\r~ached siQ,nificance (r = .402, df = 
12, .lO>·p>.95, one-tailed test) during the first 30 ,minutes of ad 

\ 

lib drinking, but showed a pro9res~iveo decline with successive 

measures of cumuJative'fluid intake. There is, therefore, sorne suggestion 

that those subjects with the highest peak rates of urine o~put after 

• al~ohol subsequehtly drank more water during the earliest phase of 

ad lib drinking than those with Jower peak rates of urine output. 

Discussion 

I The 
'\) 

of this study indicate that a moderâte amount of 

beverage can have a significant dipso~enic effect, that this 
C) 

effect occurs in moderate drinkers Within 2.5 hours after" a1c:ono-l' is 
-

con~umed, that'that lt i\ accompan\ed by the subjective experience of 

) 

1 
l 

1 
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thirst. 

ingestion 

Moreover, it was demonstrated thatfluid intake after alcohol 

is significantly correJated with peak BAL, fJuid bal~nce \ 

and, with the exception of one atypical subject, with mean urine 

specifie gravity. 

The acute effects of alcohol on fluid intake and thirst observed 

in the present study are clearly at variance w;th the findings of the 

two previous studies which. bear on this subject. Roberts (1963) 
~ 

reported that none of her 20 nonalcoholiç subjects, who had been 
\ 

administered 6-8 o~ of IOO-proof alcoho 1, drank any water whi~h was 

available ad libitum ~u~ing her experiment and tnat none becam~ 
thirsty unti 1 after the alcon01 had been metabolized. In c9ntrast, 

Flynn (1958) reported that aIl five of his subjects complained of 

th,rst shortly after consu~ing 2.5 ml/kg of 90.4-proof alcahol, but 

that ad lib consumption of water w;thin the first 3.5 hours after 
r 

alcahol was actually 1ess th an affl:er the" control beverage. 

Differences in the results of these studies and the present 

study can to a large extent be attributed ta differences in the 

procedures employed. In neither or the two, previous studies wàS 

there any attempt to measure changes in the sensation of thirst. The 

on 1 y evi'de~ce offered ta support the \cancJusi ons of tbese inve\ti gators 

was anecdotal reports From their subjects. Although Flynn's observa-

tian that his subjects complained of thirst after alcohol is consistent 

with the findin~s the present study, he made no mentio~ of their 
~ 

degree of thirst a er the control beverage. Consequentty, it is 
-

impossible ermi ne what~ffect; ;t any, a 1coho 1 had on hi s 
-- ---

subjectS 1 of thirst. It should a1so be noted that Flynn's 

" 
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subjects complaine? of thirst during the first 1.25 hours after \ 

alcohol ingestion, when ad lib drinking was not penmitted. 

AIthough the design of Roberts' study (1963) precluded any 

comparison between the effects of alcohol and a control beverage on 

subsequent fluid intake, it i$ surprising in view of the present 
\ 

f'indings that her subjects did not drink during her experiment which 

" 
continued for as long as 3 hours after alcohol had been consumed. 

Apart from the fact that her subjects were patients and presumably 
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hospitaljzed, Roberts' study differs in at least three other respects 
c , 

from both the present investigation and Flynn's in which drinking was 

observed aft~r alcoh01. The first is its re1ative1y short duration. 

Measures of ad lib drinking continued in the present study for 5.5 

hours after alcohol was c?nsumed and in Flynn's study for 8 hours. 

It is conceivab1e that in Roberts' study subje\ts merely waited to 

·drink unti1 the session was over at which time more preferred beverages 

may have been avai1able. 

The second difference is that subjects in both the present study 
1 

and in Flynn' s were \fluid deprived for 8 hours, prior to alcoh01 

acini ni strati on, whereas Roberts 1 subjects were Itadequate 1 y hydrated" 

at the time alcoh01 was given. Thus, sUbj,cts in Roberts' study may 
"'­

have been in greater positive f1uid balance than subjects in either 
1 

of the other studies. If this was, indeed, the case and if it can 

also be assu~ed that alcoh01-induced 'deh~dration occurs more s10w1y 
, \ 

under these CO\ditions, then 

have been delayed beyond the 

a1coho"l's effect on fluid intake may weIl 

period during which measures were taken. 

\ 

\ 

\ 
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The third difference is that no meal was scheduled during the 

ad lib drinking periqd of Roberts' study. In both the present 
) 

investigation and in Flynn's study, the time at which alcohol began 

48 \ 

\ , 
\ 

ta exert a dipsogenic effect appeared to coïncide with or to fol10w 
r 

a meal. The suggestion that acute alcohol ingestion differentially 
\ 

affe~ts pre- and post-prandial drinking is a1so supported by data 

From t/1e animal literature. /Wallgren and his colleagues (1967), in 
\ 

a study,previously reviewed, reported that fluid intake of t'ats 
\ 
\ 

subjected\ to repeated i ntoxi cati on was si gnifi cant 1 y greater than that 

of control~ both during the day and at night, but that the maximal' 

difference between these groups occurred at nigh~. Since this is the 

time when rad\ typically feed, it suggests that the 'effect of alcohol 
, , 

on ftuid intake\may be enhanced during the post-prandial periode It 

is noteworthy als~ that Lo!l; and his col1eagues (1944), who proposed 
\ 

\ 

that thirst after a'lcohol intake results from shif~s of intracel1ular 
, \ ,- . 

\ 
'-"fluid tcl~the extracel1\lar space, found an increase in extracellula,\ 

fluid after alcohol in b,o'th free-feeding and deprived rats, but 
\ 
\ 

reported a greater increas~ in the former group.- Thus, to the extent 
.. \ 

that Roberts focused e?<clusi,\l y on a pre-pr~ndiat !nterval, she 'Was ' 

,perhaps less likely to obs.erv~\~he effect of alcohol. 

The physiological effects ~ alc~hol observed in the present 
\ 

study replieate the findings cif pr vious investigators. It has long 

been established t~at àlcohol ;5 a di retie agent {Miles, 1922; Murr~y, 
. 

1932} and that alcohol diuresis only oc rs wh en the BAL 1S increasing 

(Haggard, Greenberg & Carroll, 1941; Eggle on, 1942). Although 

no direct ~sessment was made in the present ~nvesti9at;on of the effect 

F' \ 
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of alcohol on urinary excretion of electrolytes, the effect observed on~ 

urine specific gravit y is consistent with an increase in free water 

clearance which is widely recognized as characteristic of alcahol 

diure~is (RUbini, Klee~~n & Lamdin, 1955; Strauss, Rasenbaum & N~lson, ., 

1955; Beard & Knott, 1971). 

The correlations obtained in the present study between fttiid intake 

after alcohol and both fluid balance and mean urine s;ecific gravity~, 

Istrongly suggest that the mechanism responsible for the observed 

effect of alcoholion fluid intake is mueh the same as that presumed 

to underlie the increased thirst and drinking characteristic of the 

h~ngover period. Roberts (1963), for example, who reported that thirst 

did not occur until after the alcohol had been metabolized, attributed 

it to an alcohol-induced state of! dehydration. This view of alcohol's 
\ 

effects on thirst is also shared by Fitzsimons (1972).\ The significant 

correlation obtained in the present study between fluid balance and 

subsequent fluid intake is entirely ~onsistent with this account. 

The correlation obtained between mean urine specifie gravit y and 

f1uid intake is consistent with a,more c~plex theoretical acdount of 

alcohol's effect on thirst and flJlid intake. It wi 11 be recalled that 

Flynn (1958) attributed thè relatively greater fluid intake by his 

subjects during the IIrecovery Phasell-after alcohol to \the relatively 

but not significantly greater intrlcellul.r dehydration which occurred 

at the time. In bath the alcohol and the control conditions, Flynn 

observ~d a shift in body water fram the intracel1ular ta the extracell-

ular fluid space. Such reductions in intracel1ular volume, Flynn 

noted, ordin.ri ly occur by osmotic 10ss of water. Since this l,IProcess 

1 
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, 
appeared to have been intensified by alcahal~ Flynn concluded that 

alcahol piovoke~ thiist because it contributes to intiacellular 

dehydration, a view prop<?sed earlier by LoI1;,- Rubin and Gre~nberg 
n 

(1944). The significant negative correlation obtained between mean 

urine specific gravit~ and subseque1t fluid intake is clearly 

consistent with this hypothesis. To the extent that a reduction in 

50 

urine specific gravit y reftects solute retention, tower urine specific 

gravities wilt be associated with higher serum osmolality (Roberts, . 
1 

1963), which in tUin wi II provoke a greater sh;ft of body watei From ' , 

the intraceltular to the exti&cel1ular fluid compartment. 

Apart f rom Flynn 1 s observati ons; the on 1 y suggest ion ; n the 

literature that increased thirst and fluid intake after alcohol might 

occur before the hangover period was made by Wolf (1958) who commented 
, 

that "in sorne individuals, strong alcoholic drinks appear to excite 

thiist shortly, and lin a different manner From the wel1-known delayed 

effect" (p. 119). To account for this phenomenon, Wolf'suggested that 

the effect of alcohol on thirst is also a function of its action on 

the central nervous system. In much the same way as destruction of , 
1 

the ventromedial nucleus results in hyperphagia, Wolf pioposed that 

the thirst which may occur shortly after aldohol ingestion represents 
,l, 

an inhibition of a satiety center which c'ontrols fluid intake. 

,Although 'this disinhib-9ion-of-satiety hypothesis is contrary to both 

Roberts' (1963) suggestion that thirst is initial1y inhibited b~ 

alcohol and to Fitzsimons' (1972) content\on that alcon01 effects 

\ thirst .only indirec,tly b~ ~rbducin9 a reduction in body fluid, there 
\ l 

is sorne evidence from electrophysiolagical studies that alcono' ~lso 

1 
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1 

f' 



., 

1 
) 

\\ 

has a direct effect 

ing. Wayner (1973) 

areas in the brain which regulate drink-

alcohol selectively affects 
""" 

othalamus which appear to exert an 

inhibito.y influence over cell~WhiCh •• e app.rently involved in the 

specific act of drinkin9.an in ~n-spec;iic motor arousal" 

The disinhibition-of-sa iety ~ypothesis of alcohol's effect on 

51 

"thirst, though speculative at high positive 

correlation observed between pr 

conce'ntration of alcohol in the 

and ftuid intake. Since the 

concentration in the blood 

; n a reduct i on of the 

activitr of hypothalamic 

associate~ with greater fluid intake. 

that the correlation obtained between 
\ , , 

simply reflect the operation of a third u 

closely to its 

result 

exci tatory 

would thereby be 

entirely possi~e 
fluid intake may 

it 

shou 1 d be noted that the corre lation~"betwee pea BAL and the other 

two predictors of fluid intake, fluid 

gravit y, were not sigriificant. Thus, observed 
\. ' 

to i nci denta 1 

~ntercorrelations among these variables. 

The results of the present study co~~irm that a 

moderate amount of alcohol produces thirst 

within a short period after it is consumed. 

recorded one hour afte~ the beverages were consu~d were s 

gre.ter in the alcoho1 than in the control cond;~io~, 
first 90 minutes of ad lib drinking the mea" 

, . 
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after alcohol was significantly greater than that after the placebo. 

These findings not only constitute the first demonstration of alcohol's 
... 1 

dipsogenic effect prior to the hangover period, they a1so have 

important implications for the LOC phen~non in alcoDolism. A~ 

mentioned previou~,ly, it nas been proposed tnat alcon01 consumption 

is related to thirst and that craving lor alcohol is merely a mis-

interpretation or mislabelling of th;s physiologic~l state (Baldie" 

1931; Silkworth & Texon, 1950). To the extent that thirst does 

contribute to alcoho1 consumption and to craving for alconol, the 

findings of tbe present study indicate tnat initial alcohol consumption 

may precipitate LOC byl virtue of its effects on fluid and electrolyte 
\ 

balance. This speculation, nowever, presupposes that alcohol e~erts 

a dipsogenic effect on alconolics as we1l as on nonalconolics. 

r.-" 
Accordingly, a second study was conducted in an ~ttempt to replicate 

these findings with alcoholic subjects. 

. ' 
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Study 2 

Method 

Subjects and setting. Sixteen male alcobolics between the ages 

of 29 and 48 years (mean = 36) wer~ selected From those responding to 

an advertisement placed in a metropolitan newspaper. Volunteers were 

of;'ered $60jwk to participate in a series of studies Wh~Ch required. 

that they live in the Alcohol Behavior Research laboratory for .. 
approximately 3 weeks. 

AlI subjects met the following selection criteria: (1) mean 

daily consumption of at least one pint of 80-proof 

eqYivalen.t; (2) evidence of physical :dependen<;:e on 
t J - - \ 

li quor or i tl 

and \tolerance to 

alcohol; (3) a history, of more than 2 years of problem drinking; {4} 

good physical health, with no signs of liver or kidney damage; (5) no 

evidenee of psychosis or chron;c brain syndrome; ~/no current medical 
\ 

treatment or use of prescription medication or nonmedieal drugs at 

the timè of the research. A series of medjcal tests was conducted 

on aIl subjects and they were given in addition, a complete physical 

examination. 
.. 

These subjects nad histories of problem drinking averaging 10.1 

years and reported an average daily intake of 31 0llnces of aO-proof 

1iquor or its equivalent. AlI but one subje~t drarik beverage alconol 

on a daily basis, the sole exception having indicated th.t he could 

afford to drink only an average of 3 days/wk. Seven of the subjects 
, 

had' previously been hospitalized for alcanolism and four others had 

either been treated on an out-patient basis or had attended Alconolics-

f 
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Anonymous meetings. The average A1eadd Test score for the group was 

33, aIl subj~cts having seored above tt C'ritical eut-off used to 

differentiate alcoholics from nona1coholic social drinkers (Man'son, 

1965). The subjects had completed an aVërage,of 11.4 years of formal 

education and aIl w~re unemployed at the time of the study. (Further 

details on individual subjects are p~esented in Appendix F.) 
1 

Experimental design and procedure. The experimental design of 
1 Il 

this study was identical to that of Study 1 and the procedure differed 
1 

ont y in the foltowing respects: (1)i a gas chromatograp~h, the Intoxi-

meter Mark IV (Intoximeters I~C., S~. Louis, Missouri), was used in 

place of the Breathalyzer to measure BAL; (2) an addit;onal rating 
\ 

scale was included on which subjects indicated their degree of craving 
1 

for alcohol (Appendix G); (3) sûbjects were required to estimate the 
1 

j 

amount of whiskey in the beverage administered during each session 
, 

~Appendix H); and (4} subjects resided in the laboratory during the 

~_ , experiment and for 9 days befQ~ehand thereby permitting strict control 

over their intake of food, fl~id and drugs in accordance with the 0 

restrictions imposed in Study 1. Residency in the laboratory for 

this period was also intendedjto ensure an adequate interval since 

their initial withdrawal From alcohol for the restoration of normal 

fluid and electrolyte balance (beard & Knott, 1968). 

Resu 1 ts 

Data anal ysis.\, The same tests of significance and data trans­

formations as were used in the data analysis,in Study 1 were also 

used in Study 2i (Tables for the ANOVAs and correlations to be 

1 
! • 
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reported in this section can be found in Appendix IJ ~ 
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" Blood alcohol level {BAL}., The control BALs for aIl subjects in 

both beverage conditions wereO mg%. In the alcohol condition~ 
mean peak BAL was 84 mg% which, without exception, was obtained From 

J 

the subjects during their first post-ingestion breath test. N~ 

positive BAL was obtained From any subject following administration 

of the placebo. 

Estimates of alcohot consumption. To Q·ssess the extent to which 

subjects discriminated between the alcoholic content pf the beverages 

thrY were administered~ at-test was p~rformed on their estimates of 

the total amount of BO-proof tiquor consumed in each session. Although 
1 

subjects 1 estimates wer~ significantly greater in the alcohol 

condition (t = 6.329, df = 15, p<.OOl, two-tailed test}, it is 

noteworthy that aIl subjects ov~restimated the alcoho! content of the 
1 

placebo. The mean estimate in the placebo condition, in fact, was 3 

oz. (range = 1-5.5 oz.). Thus, while aIl subjects recognized the 

greater potency of the alcoholic beverage, the placebo manipulation 

was suceessful to the extent that aIl subjects indieated that they 

had been administered.a~ alconolle beverage during both sessions of 

the experiment. 

• 
Urine output. The difference in controt urine volumes between 

*" the two beverage conditions was not significant (t = 1.542, df = 15, 

p>.IO, two~tailed test). The results of a three-factor ANOVA (order 

x beverage x period) of the post-administration data, however, revealed 
, 0 

highly significant effects for beverage (f (1,14) = 35.739, p<.OOOl) 

and periods (f (4,56) = 30.555, P1.0001) and a Significa~t beverage x 
/ 

, 
l 
! 

f 
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periods interaction (F (4,56) ~ 5.301, p<.OOlS). 
r-

As illustrated in 

Figure 7, urine output was signifieantly greater after alcohol than 

after placebo and showed "a progressive increase in both beverage 
, 

conditions for a period of two heurs after the beverages were first 
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administered. lit is.also evi~ent from this figure that the significant 

beverage x period interaction i s due to th,e much greaté'r rate of 

increase in urine output after alcohol. 

Urine specific gravity. Two subjects were excluded from a, 

comparison of mean control urine specifie gravities between ~he,two 

beverage conditions beeause they failed to produce even one me~surable 

contro l uri ne 

the rema;n;ng 

specimen !Uring each session. A t-test on the data of 

14 subjec s~, how~ver, indieated that'the, difference 

between the mean control values in the two ieverage conditions 

approached, but did not attain statistical significance (t = 1.948, 

df = 13, .05< p<.10, two-tailed test). This finding is of no 

practical significance, however, bee~use the initial difference in 

mean control values was not in the direction predicted for t~e 

1 

experimental values (mean before aleohol = 1.020, mean before placebo, 
) '\ 

~ 1. a,l8} • 

One subject was excluded From the analysis of post-ingestion ur·ine 

specifie gravit y because he produced mea~urable urine samples on fewer 

h h If f h ,--;.J h' l t an one a 0 t e occaSlons w en speClmens were col ected. For 

subjects who l'lad only one oro two missing values per session, estimates 
a 

of the~r urine specifiç Q~avities were made by the method of least 

squares. 

/ 
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A three-factor ANOVA (or~er x beverage x per;od) of' the transfonned 

_,data revealed highly significant main effects for beverage (1i,(1,13) = 

20.375, p<.OOl} and periods (F (4,,2) = 31.549, p<.OOOl). As shown 

_ \ .1 \ 
in Figure 8, urine specific gravities decreas~d signifi\cantly during 

\ 

thé 2-h~ur interval fol10wing the administration of both beveragé\s; 

and were consistently lower in the a1cohol than in the placebo condition. 

Fluid intake. Responses on the Post-Experimental Questionnaire 

and information obtained during debriefing interviews indicated that 

no subject misunderstood the instruçtions regarding 

'was aware thàt his' flu'id intake was beihg recorded. 

11 

ad lib drinking or 

\ 
Thus, i t' wou 1 d 

appear that the subjects' fluid intake was not in any way; affected by \. 

demand character;stics. 

The mean and cumulative fluid intake of the alcoholic subjects 

at half-hour intervals during the ad lib drinking period are presented 

~ in Figures 9 and 10 respectively. The Wilcoxon matched-p~irs signed 

rank1Ltest, which was used initially to assesS-the difference in~ 

total fluid intake in the- two beverage con'ditions, indicated a 

" 

significantly greater intake after alcohol than aftel" placebo (T,~ 22, 
\ 

• d~ = }6, p< .01 f~ one-taï led te.st). 

A three-factor analysis of variance was a1so pe'rfonned after a 

Fmax test of the transfonmed d.ta had indicated that the variances were 

homogeneous {Fmax\(~2,15} ';: 3".548). Consistent with the resutts o-f 

the nonparametric test, this analysis indicated-that fluid intake after 

alcohol was s;gnificantly greater than after placepo (F (1,14) i= 7,.61,4, 0 

" , v 

p<.015). There was, in addition, a signHicant, effect for periods 

(F (10,140) :: t5.407, p<.OOO1) indi cating that the fluctuat,;ons in fluid 

\ 

\ 

-, 
1 
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lntake dudng the ad lib drlnklng period are .tatl'stleally Signifi~\ \ 
Although the greatest differen~s in intake between the two beverage \. 

conditions clearly ocCured between 2.5 and 3.5 hours after the 

beginning of ad lib drinking, the beverage x trial interaction was not ~, 

significant. ~, 

Fluid balance. As in ~tudy 1, fluid balance ~as calculated by 

deducting each su~~ectls total urine output.during the 2.S-hour 
~ , 

interval after the admin;~tration of the beverages from the volume of 

his bevera~~. Afte~ alcohol, 11 of the 16 alcoholic subjects had a 

negative fluid balance (mea~ = -198.688 ml) whereas after placebo, 

thirteen had a positive fluid balance (mean"; +198.313}. This 

difference in metn fluid balance between .the two beverage conditions 

;5 highly significant (t = 6\90, df = 15, p<.OOl, two-tailed test). 

Self-ratings of thirst, dry mouth and craving. The ratings of 

th; rst, dry mouth and craving were analyzed using three sign tests which 
• 

corPared the responses i~ the two beverage conditions at each 

admini~tcation of the rating-scales. None of, the comparisons, however, 

proved to be significant. Thus, despite their significa~tly greater 
, \ \ 

\ 

fluid intake after alcohol, th~ a1coholic subjec1ts did n~t discriminate 

on any of these subjective ditnsions between the two beverage conditions. ' 

To assess the relationships among the~e self-ratings, correlations . 
were computed among them at each administration of the rating scales 

in both beverage conditions. Not unexpectedly, a strong relationship 
( 

was observed between the ratings of thirst and Qry mouth. Phi 
\ 
\ 

coefficients for these ratings wer# signifieant .fter both aleohol and 

placebo, the highest in-each condition occu~ring during the second 
\ 

\ 
\ 
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" admini stration of the scales (~ = .733" p<:.Ol and ft = .832, p< .OQl 
\ 

respective1y). In contrast, there was no significant relationshi:p 

between craving and either of the other dimensions at any point during 

the study. '. 

Self-ratin3s and fluid intake. The relationships among fluid 

intake and the',,~elf-ratings of thirst, dry mOU\1i and craving 

assessed ~y computing correlations for the rat1ngs on each of 

were 

the three 
( 

administrations o~ the scales with subjects' cum~1ative fluid intake 
\ 

at each period dUI";riçf each of the two sessions. As in Study 1, 
1 

/, \ 

respons~s wh; ch indi\ated the absence 0f thi rst or dryness were 

ass 1 gne, a va 1 ue of z~\o _nd \ thos~ whi ch i ndi cated thei' R,esence. to 

any degïee, were assigned a value,?f one. Thè\crav\ng scores, which 
• 1 (, 1 

were obtained using a continuum were not transfo~ed. 
Il \ \ 

In both the a1cohol and the placebo- conditions~ ratings of dry 
1 \ 
1 \ , 

mouth ob~ained prior to the administration of the bevè~ges, eorrelated 

sigpifica tly with 1ater ad lib intake. Ratings of dry ~uth obtained 
1 \ -

\ 

before th aleoholic beverage was consumed correlated signfficantly 
\ 

with cumulative fluid intake th~oughout the _d lib drinking P\oOd, 
\ . 

the highes correlation occurring after 2 ~ours (rpbi = .553, 

t = 2.483.: df = 1~. p<.OS. two-tai1ed test). I,n the placebo cond~, 
inithl "tln9 0 of d,y mouth co,~el.t.d significantly with 'n,"ka \ 

\ 

\ 

during the', l.tter 4 hours of ad lib intake, the highest correlation '\ 
\ • <\ '\ 

occurring fte,. 4 hou~s (rpb; = .525"t = 2.308, df = 14, p<:.05, two-
\ ~ 

tailed test. Subjects who indicated initi.l1y that the;r mouths were " 

dry SubSequ: t ly'~drank more than the d'thers. " \ 

other signifieant correlations were in the placebo 
. \ 

condition, bet en the r.ting of dry mouth obt.ined OQ' the second 

o 
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acininistration of the scales and"both 30-minute and 60-minute intake • 

-
(rpbi = .50, t = 2.160, df:::: 14, p<.025, one-tai1ed test and rpbi = 

\ 

.463, t = 1.954, df = 14, p<.05, one-ta; 1ed test, respective1>,). 

Although there \was no c~parab1e relationsh~p between dry mouth and 
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intake after alco~ol,' the correlation between ratings of eraving 

obtained on the second administration of the seales 'and!intake dur,ing 

the first half-heur after aleohol lipproached significance (r =~.460, 

df = 15, p = .07, two-tailed test). Thus, reports of dry mout,h after' 

placebo ànd craving after aleohol were both associated wit~ greater 

subsequent ad lib drinking. , 

Fluid intake and physiologieal effects of prior beverage 

--administration. To determine what physiologieal proeesses may have 

mediated the dipsogenic effect of a1coho1, correlations were computed 
. 

between cumulative fluid intake at each half-hour of the ad lib 

drinking period in bath beverage conditions and each of the Tollowing 
\ 

~easures: peak BAL, blood lalcohol elimination time, mean urine 

specifie gravit,y, pe\k urine output (for il 30-minute period) and ftuid 

balance. Three of these measures correlated significantly with fluid 

intake. ~he stronges~ relationshi~ was wi th fluid balance. In faet, 

fluid balance was significantly correlated with cumulative fluid intake 

at every interval throughout the ad lib drinking period after both 

alcohol and placebo. In the aleohol condition, the corre4ation between\ 

f1uid balance anq fluid intake increased during the course of ad lib 
, 

drinkin~. re~Ch\ng its maximun after 4\\hOU? (r' = ·.77S: df = 14, 

p< .0005. one-ta,i led test).- Atter placebo;-ti-ae highest correlation 

with flu;d balance WIS not observed until 3 haurs .fter the s,art of 

\ , 1 \ 
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\ 

ad lib drinking (r = -.631, df\= 14, p<.OO$, one-tailed test). 

Subjects with the 10west fluid balance levels after both beverages 

subse~uently drank significantly more: than those with ~igher fluid 

ba lance levels. \ 

\,\ 

A very strong r~lationship was a1so demonstrated between fluid 

intake and peak urine output. Fluid intake at every interval after 
" 

alcohol and'from the first hour of ad lib drinking after placebo was 

significa~tlY correlated with peak~urine out~ut. The correlations in 
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both beverage conditions increased over time and ~ejrhed their maximum 

values aft~r 5 hours of ad lib intake in the .ICO:;:_C~~dition 
(r ;: .758, df = 14, p<.0005, one-tailed test) and after 3 ho~s in the 

placebo condition (r;: .513, df = 14, p<.025, one-tailed ,test). 
" 

\ Aft~r both beverages~ ,subjects with the highest rates of urine output 

\ 

\ 
\ 

\ 
drank significantly more than tl;\ose with lower.,rates of urine output. 

The association between f1uid intake and mean urine specifie 

gravitYl though weaker, showed '\ similar time course. In both 

\ beverage conditions the correlation between these variables was 

significant ont y during the latter half ~f the ad lib drinking periode 

The highest correlations were obtained after 3 hours of ad lib drinking 
\ 

in the alcohol condition (r;: -.466, df';: 14, p<.05, one-tailed test) 

and after 4 hours in the placébo condition (r = -.498, df = 14, 

P<~b25, one-~ailed test).\ Subjects with the lowest mean urine specifie 
Il 

, , " t.. 
gravities subsequently drank significan~ly more in both beverage 

\ \ 
\,\c~nditions_ than those with higher mean u~\ne specific gr.Vi~i~S •. 

"- There is al$o some evide!"ce that both\b1ôod alcohol ehmlnatl0n 
,,\ \ \ 

time ànd peak bl~d alcohol level are assoc~ted with fluid intake. 

\ 
-\ 

\ 

\ 
,1 
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At four points during the ad Hb drinking period the correlations 

between bJood alcohol elimination time and cumulative f14id intake 

approached signifieance, the highest occurring after 2.5 hours 

(r ::: -.4~, df :: 14, .10>p>.05, two-tailed test). The correlations 

'~k blood alcohol lev~l approached signifieance twice, during 
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\ the interval between one and 1.5 hours after ad lib drinking began 
" 

{the higher r :: -.462, df = 14, .10~p>.05, two-tailed test}. At 

these times, the cumulative fluid intake of subjects with the highest 

imes tended to drink 1ess than the other subjects. 
') 

These results strongty suggest that the dipsogenic effeci of 

alcoho in a1coholie subjects is medi.ated by its effects on fluid 

and electr Iyte metabolism. More spe~ifiCal1y, it\appears that 

changes in rat: of urin~ output, .urine specific gravit y and in fluid 

balance rJsulting rom prior beverage administration contribute to the 

differences in fJuid i ake between the alcon01 a~d placebo conditions. 
1 

Fluid intake .fter alcohot a 0 appears to be inversely r~lated ta 

blood alcohol elimination time an eak blood alcohol level. 

Discussion \\ 
The results obtained in Study 2 largely r licated the findings 

of the previous study. As in Study 1, fluidJintake nd urine output 

we)~' significantly greater and urine specifie gravit y significantly 

less .fter alcohol than .fter pl~çebo. The studies differ, however, 

in tenns of the per:;od during which a1cohoJ exërted its maximal 

dipsogenic effect. ln Study 1 fluid intake wu s1gnifica.,tly great~r "'\ 

after alcoholA1ntake only during the first L, hours\of ad lib drinking, 

. ' 
. 
t 

1 
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whereas in Study 2 the greatest increase in fluid intake occurred 

betwee.n 2.5 and 3.5 ,",ours after alcohol ingestion. This difference 

between the studies, moreover, is statistical1y significant. Groups 

x pedods ANOVAs in which the fluid inlt~e d.t~ Of_ the two studies 

were compared in each beverage conditibn\revealed a significant 

groups x periods interaction in ~he alcohol condiJion (F (10,280) = 
1 

3.094, p<.0015~. The studies also differed in that thirst ratings 

after alcohol intake in Study 1 were significantly greater than 

ratings after placebo, and significantly correlated with subsequent 
1 

fluid intake. In contrast, self-fatings of thirst in Study 2 were 

lunaffected by the administration of alcohol and were unret,ted' to 

subsequent drinking behavior. The on1y post-ingestion ratings which 
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correlated highly with subsequent fluid intake in Study 2 were ratings 

o~ drr mouth after placebo and ratin~s of craving after alcohol. 

These differencés in the behavioral and subjective measures between 

the two studies are aIl the more eur;ous in view of the simi1arity 
• 

between them i n 

White such 

terms of t~e physiologie.1 

c~parisons of the results 
é 

measures. 

obtained in Studies 1 ~nd 
~ 

2 may be instructive, aIl differences between them must, of course, 

be interpreted with caution since subjects in the s\udies differed 

( in at least two respects: those in Study 1 habitua 11 y consumed much 

less beverage alcohol; and they we~e younger than thQse who participated 

in ~tudy 2. Differences between these groups, therefore, may be a 

function of factors relating to drinking habits or to age, or to both. 

To assess more f~lly the exten~ to which physio~o9ical factors 
\ , , 

may have contribut<ed to the di\ff~rent results obtained in these two 

\ 
~ 

~ .. t'rI.t, .. _ ... llI32J[&j:" .• ~ .... &lJl::ll1i -- , 
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studies, additional ~nalyses of the combi~ed data From both groups 

were conducted on each of the physiological mlasu~. (Tables for 

68 

the ANOVAs to be roported in this section can be found in Appendix J.) 

These analyses included separate groups x perio~s ANOVAs on urine 

output and urine specific gravit y for each beverage condition, a 

group x beverage ANOVA on fluid balanc~-i'lnd' a groups x periods ANOVA 

on BAL after al coho 1 i nges t i on. The latter analysis included only 
~ 

data from the first 5.5 heurs, however, because a majority of subjects 
• 1 

had zero BALs during the last two meastires. No significant differences 

between the groups were found in either beverage condition in tenms 

of urine output, urine specifie gravit y or fluid balance. The groups 

'differed only in their BALs, a significant groups x periods inter-
1 
1 

action (F (10,280) ::: 5.213,l p<.OOOl) indicating th~t subjects in 

Stuci6.2 h~d a greater rate of blood alcohol elimination than those in \ 

Study 1 • , 
1 

Unfortunately, because of the absence of research in this area, 

no conclusive statement can be made regarding the contribution of 

age-related factors to the difference between the studies in the 

latency of 'alcohol '5 dipsogenic effect. Although i t is assumed that , 

patterns of rehydration become established during early development 

(Adolph, 1964), the only indication that they vary with age is in the 
\ 

clinical literature where a distinction is-made between water and 

electrolyte homeostasis in infants and in the elderly (Bland, 1963). 

In view of the facts that the supjects in both studies were adults, 

and that recognition of differences in rehydration patterns is given 

only to those at the extremes of the age continuum, it would appear 

-1 

't~ 

\.. 



, - r - 'Ir' 

unlikely tlhat the delayed occurrence of a1cohol's dipsogenic effect 

in Study 2 is due simply to the fact that the subj~cts were older than 

those in Study 1 • 

Another explanation is that subjects in Study 2 were over-
1\ 

hydrated in comparison wHh those in Study 1 prior to the administra-II 

tion of alcohol and that, as a consequence, it was longer before 

alcohol produced critical levels of cellular dehydration. A comparison . 
of the groups in terms of their control urine specimens in the alcohol~ 

condition lends sorne support to this hypothesis. Although the control 

urine specifie graviti1es of the two groups were almost identical, 

control uri ne output was consider~bl y greater i ~ Stu~ 2, suggesti ng 
, 

jtnat tnese subjects"'were in a state of 'Ïsosmotic overhydration prior 
, 

to the administration of alcohol. Moreover, in Study 2, there was 

a high positive correlation between control urine output and lafency 

to maximal fluid intake after alconol (r = .44, df = 14, .OSc.p<.lO). 

The de!ayed effect of alcoho! on fluid intake in Study 2, therefo~e, 

may have beèn due to the subjects' relatively greater body fluid 

vo lumes. 

It should be noted: however, that the difference between the 

studies \" terms of control urine output tn the alcono1 condition 

cannot be attributed to subj~ct factors since there was no comparable 

di fference between the groups ; n the placebo condi tian. Nor is it c, 

likely that the greater control urine output réflects a failure ta 

observe the preceding 8-hour restriction on fluid intake, since the 

subjects (,l both studies produced a concentrated urine. A possible 
1 

explanation would appear to be that subjects in Study 2 ate and drank 

III 
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more, or simply later, on the day prior to the administration of 

alcohol than did subjects in Study 1. 

It is also possible that the delayed effect of alcohol on 

fluid intake in Study lp is due to a differential sensitivity of the 

two groups to thirst-provoking stimuli. If it is assumed that the 
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PhYSiO~OgiCal state ~nderlying alcohol's dips~genic effect intensifies. 

with the passage of time, then the delayed effect may reflect a 
\ 
1 

relative i'nsensitivity of the subjects in Study 2 to internaI stimuli 

a~"sociated with thirst. previous research has indicated that 

alcoholics are less responsive than nonalcoholics to the internaI 
1 

stimuli associated with fluid',deprivation âhd pre-loading (Bro~ & 
1 C:' 

Williams, 1975). Thus, although no firm conclusion can be reached 

regarding the difference between the groups in the;r pa~erns of fluid 

intake after alconol, th~ notion that alcoholics are slow to 

re-cognize and to resp6nd appropriately~to ~ physiological state of 

dehydration produced, by acute alcohol consumptl0n would appear to 

w~rrant further investigation. It is also noteworthy that this account 

is consistent with the- hypothesis regarding th~ possible mislabelling 

of thirst in the LOC phenomenon. 

As suggested above, the absence of an effect of alcohol on the 
. 

thirst ratings of the subjects in Study 2 ma~ weIl be related to its 

delayed effect on their fluid intake. Thirst ratings in the first 

study were significantly greater only on the first post-ingestion 

admini~tration of the rating scales in the alcohol condition. Since 

the ad lib drinking period began almost immediately afterward, self-' 
c, '1 

ratings of thirst in that study practically coincided with the 
<t 
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.. 
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pP 1 

maximal efféct of alcohoJ o~ fluid intake. Subjects in the second .... 
. ( 

~tudy, i~ contrast, expe~i~nced ,the ,maXimal fipsogen!c effect of 

alco~ol approximately 3 hours after completing the ~atings. The 

absence of -an èff~ct for th; s group, therefore, may. have:resuCt ted from 
! , , , 

a failure to obtain thirst ratings when'the dipsogenic effect of 
\ t ;., .. 

a lcohol was greatest. \ \ 

It is a'lso possible that alcohol consumption did nl?t aftect 

"s~jectsl perception of thirst in ~tudy 2 at 'iny time durin~ the 
1 

sessi on. If this were eonfirmed,it would. indidate an obvious 
" . 

difference:b"etween the subjects.in the two"stu~ies. Unfort-unately, 
'"," 

a lack of r'esearch in this area precludes any defini tive statement 0 

'f." ~e9'~rdir:'g the extent to 'which thi s di.ffer~enee can be a~tri~ted ta 

.age-related fa~tors. However, to the extent thtt recognition has 
• 1 

obe~n giv~n to differenc~s in thi;st ,only among th~e.brQad age groups, 
, .' 

children,' adults, and the .aged (Wolf, 1958), it would appear unlfkely 
o .... ~ 

(, (. " r 

. tha"t ·th~· absence of an ~ffect on th; rs~ in S'tudy 2 was due merel y to , 1 .' , 
'. thé fàct thàt liubjects. ~re, on ~h~ aver~ge~ 14 years oJder than those 

in StudY,l. \ 
\ 

, .~ 

There is, °on'~the other hand, sorne evidence to suggest th,t this 
\ 

idiffe:ence"·between the groups i s related to difference~' in the; r 

0" 

7;--
drinking histories. Brown-and Williams (1975) have shawn that 

alcoholies, in contrast ta agt~atehed nonalcah91;cs, dr~nk as much 

of ,a nan-alcohQ1ic be\eràge :fter f~l!Jid 'pr~-lo~~ing as arter fluid 

depriv~ion. Although thirst ratings were not obt&ined in their study,' 

it is reasonable to ass~me that the observed differen~ in fluid 
\ 

intake reflec~~.a difTfrence in the perception of thirst be~ween 

'.1' - , \ 
(, 
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II~OhO li es and no~~eOhO li es. c~ns;\stent wHh l th is 'd nterpretati on fs 

the finding ~hat thi~t ratings obtained after the administration of , 
.. ~'-.:-

àlcoho,l correlated si gn'ificantly with subsequent fluid intake in - ,. -\ ~ . - . 
~Study 1, but not in Study 2. Thus, i~fwou1d appear that the ~bsence 

of an effect of ~1cohol 0;;--.5...·, tin Study 2 may h~/~~~ 
-~ -

the supjects'
o 
fai1ure to recognize an interna1 state which is ordinari1y 

associ,ted with thirst. 

The finding ,that a1GOhol did not affect the se1f-ratings of 

craving \s consistent with the findings of severa1 previqus investigators 

who fai1ed to obs~rve a significant ,effec;t of lessler dosages of \/ 
\ \\-

t • 

a,lcohol on measures of craving, aleohol acquisHion and a1eohcf1 

consumptio~~i11i!ms, 1972; Cutter et al., 1970; Marlatt et 

al., 1973). lt isnotewor"thy, however, that the,present'finpings are 
-- ....... - ~ -

, .-
a~ variance w~th seve!al inyestigations which employed dosages g~eater 

\ 

\ ( '\ 66'1lt', -\ than 1 oz. of liquor Herry, 19 ; Cohe~ et al., 1971; Ludwig et al., 
• 
1974; Bigelow et al., 1977; Funderburk & Allen~ 1977) •. Although 'the 

... 
subjeets' ability to distinguish between aleoholie and nonaleoholie 

pre10ading beverages like1y\ eontri'buted to the po'si tive findi4gs 

\ in 'thie latter s~uclies,. they do suggest t'hat pre-v:';'ous negative find­

ings 'are ~he res~l~_~a_ strictly litera1 interpretation of the axilom 

. "one drink, one drunk;" and' that 1.rger amounts of ifeohol do indeed 
D 

o 

inerea~e eraving in aleoholies. Th~ results ~f the present. study, 

howe~er, ~uggest that the eonsumption of a moderateoamount of alcohol 

alone Is insuffiefent to produee 1 s'lgnlfieant
e 

,\erease: in t/. 
perc~ption of ~rav;ng in alCO~1icjs'~ , 

• 
\ 
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~ \ 
Three explanations ca~ ~e ~ffered to account for the discrepancy 

,betwe~n the findings of the' present study and those in ich alcohol 
1 

was ~hown to in~~ease craving. The placebo in the present tudy, for 
~ -

example, may have been more successful in cont~olling for cog itiv~ 
facto~s dri~king th.n the control beverages employed 

.1 

.\ '~ 

\ in other possibility would appear to be unlikely in 

vi ew of similarity between the present study and that by Bigelow 
\) 

and his col eagues (1977) in tenns of the subjects' abil\ty to 
, ~ 

,\~iscriminat~\betweén the preloading beverages. U~fo';'tunatèly, further 

~ompari sons c'a~not be made with 'each of the oth~;\ ~tud~es 0 beca'~se It .. 
1 most investigators faiIed to evaluate the effectivene;s of their 

control beverages." 
o ~ 

" \ 
, 

i t ,i s a Iso ~os ~ 1 b 1 e that alcoh01 had a significant but transitory 

__ effect on craving in the 
-~ 

present study, and that ft was limited to 
.... 

the interval between successive ratings. Unfortunately, none of the 

research indiclting that aIco~ol ingestion inc~ea~es craving has 
u ~ // 

fully explored the temporal parameters of this apparent effect. ln 

oa'reanalysis of the study by Engle and Williams (1972), however., 
, . 

"' Maisto, lauen1'lan and Adesso (1977) found no reduction in crlving 
~ {' 

during the interval between 40 minutes and thre~ hours af\~r initial 

drinking among t~e alcoholics who were instructed that the;r pr~load-
D 

ing,beverage con~ained alcohol. It,was sug~ested on the basis of 

this finding that the des;r~ for alcohol among'a1coholics m.~ersist 

for aconsiderlble per;od of ti~ aft. initial drinking. It is 

noteworthY,also that the ~r1dftfon~,t J~n~ept ~~f:'Làc i~cludes 

r:erênce to • physicol need for OI~1 W\lich persists ; ""S' 
;/ 
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hours or weeks ••• until ~he drinker lS too intoxicated or sick to 

ingest more alcohol" (Jellinek, 1952, p. 679). 

unlikely that alcohol !had a significant effect 0"\ craving at any time 
o ~ 

during Study ~, for the available research and clinical evidence 

s~ggests that such'an effect, nad it oecurred, would have been evident 

at the end of the séssion when the last ratings of craving were 

obta; ned. 

"" The mo~t obvious difference between the present stuJY and those' 

in which alcobol consumption appeared to inerease ei~r craving or 

its behavioral manifestations concerns the aV~ilabil~ty of alcohalie 
cr • 

beverages and exposure to a1cohol-rela~ed' s'timuli followirle administra-

tion of the pretoading beverages. Subjects in the present study knew 

that additiona1 al:ohol WOU\d not be avai)a,~~:_ after they cOn\Umed the 

P~~~g1ing beverages and were not subsequently exposed to ex~ernat ~ 

alcoho -relatéd- stimuli. Subjects in, aIl b~t one of the other studies, 

howe er, not only anticipated the availabil1ty of addition.l alcohol} 
'....J~-

but th~y a 1 s~ ;.aw i t "being di.spensed. 80th of these factors, 

'foreknowledge of alcohol av'flability and external a'lcohol-r:l_ated 

sti~uli, have been s~own in previo~~ studies to ~e signifieant 
, , 

determinants of the disposition to drink in ~1coHolics (Funderburk' 6-. \-
A.llen" 1977; Lu~ig et a1.,o1974}. Thus, it would appear that the-

abse~ce'of an effect of alcohol on craving in the present study mly 
-
o 

well have been due to the fact that cognitive and environmental factors 
• 

were incons'htent wÙh continued alcohol con$umpti'~n. 
t' 

Ta this extent, 
\ 

-findings of the prese\nt s~udy support the ~ypothes;s first proposed 
\ . 

J; Ludwig and Wikl.r (1974} that craving 1s the resuTt of cognitive 

..,. .' 
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\ ~ 
labelling processes whi~ ~re determined by both phannacological and 

environmental factors. 

The only post-ingestion physiologiea! me~sure whieh differs < 

between Studies 1 and 2 is the rate of blood alcohol\elimina~ion, 
. ' \ 

the rate being significantly gre~ter in the second study. The fa ct 

that different instruments were used to estimate BALs in the two 
.1 

studies is unlikely to aceount fo,..-·'thé difference i_n elimination rates 

since validation studies with direct blood analysis using comparable 

instruments have not revealed systematic sources of error consistent 

with these findings (Breen, Siler & Pearce, 1975; Coldwell & Smith, 
'. 

1959). Nor can the different elimination rates be attributed to the 

relative obesity of one of the~groups since there was no significant 

dif.ference between them (t<l, df = 28) in tenns of their mean 

deviations from ide.1 weight as determined by the fonnula proposed 
c IC!, 

by Davidson (1976). Alth~u9h the possibility cannot be conclusively 
.-...... 

ruled out that the Ige differe~ce betwèë~~ubjects in th~ two 

studies contributed to the difference in eJimin~, it would 

appear to be highly unlikely. The 'ra~ of aléohot metabolism does not 

change in the aged (Kurzinger, 1963) nor has ther~ been any referenee 

." to the effects of age in reviews or in other inve~tigations of Yhe' 

rate of alcohol metaboli~ in which subjects' ages varied morê widely 
~ , 0 • ' 

(Cold~el1 & Smith, 1959; Bonnichsen, ~imberg & Sj6berg, 1964; Lester, 
, o1Y -

1966; and W.l1gr~n & Barry, 1970). Th~J.!~ctor most likely'-to account 
. ~ r' ,"'~ 

for th; s discrepancy would app\ar to/b'e the, drinking h,istories-of the 

subje~ts in Study 2, since chronie excessive alcohal ingestion is 
\ me ta bo 1 hm known to resu 1t in an enh~ncement of ethanol (Mende 1 s6n, 

Stein & Mello, 1965) • 
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Although fluid int"ke after alcohol in both studies correlated 
. 

significantly with 'revious measures of ftuid balance and urine 

specifie gravit y, there were, in addit~on, signifieant positive 

correlations with pelk BAl in Study l'and with peak urine output in 

Study 2. White not s;9nif~ant in Study l, the correlation between 

" peak urine output and fluid intake 'approaehed signifieanee in this 
(-) 

study during the'first 30 minutes of ad lib drinking. The\fact that 
\ ' 

it was signifieant only in Study 2 is larg~ly attrib~table to"the 

higher correlation bètween peak urine outputJand fluid balance in the 

second study (r = -.919, df' = 14, p<.OOO1) than in t'he first (r '\ -.817, 

df = 12, p<.0006). 
\ " 

The correlations between cumulative ft~id intake and peak BAL, 

however, are very differ'ent: i n t~ tawl studi es. Whi le thlere wes 1 

signifieant positive correlation betJeen these var,ables in Study l, 

there was a nonsignificant negative correlation between them in Study 
, 

2. The exptanation for this differenee,rmoreover, is u~clelr. None 
0' -~. \ 

of the physiologicat effeetslof aleohol differe~ between the studi~SI 

nor are. there any signifieant differences between them i~ terms of 
1 1 

the intereorreTàtions, M'long the ph~s;ologicat measures. The only 

effect of alcohol whieh distinguished between the studies and whieh 

eould account for -the different corr.Pnions is the 'lateney of ,a1cohol's 

ma~ima 1 dipsogeni e -e,ffeet. T\e si gnifie'.nt pos i tive cor,.e lation 

be~w.en fluid intake and peak BAL ~n Study 1 occurred .fter 1.5 

hours of ad lib d"ink~ng, during which the effects of al~ohol on fluid 

intake were greatest. Atthough the two high negative eor,.~l.tions , 
observed i n St~dy 2 ôc:curred at 

.~ 
approxima te ly the silme time duri.ng the 
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\ \ 
ad lib drinking period~ in this study they preceded the maximal effect 

or alcohol on fluid int~ke. The different correlations between 
\ 
\ 

cumulative fluid intaike ',and peak BAl in the two studies, therefore, 
l ' . 

rnay simply ~ due to the\difference in the laten<:y of alcohol's, 
\ 
\ 

lTIaxim .. 1 dipsogenic effect\ 
\ \ 
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General DiSCUS~iOj 

\ '\ , 
The results of the present studies confinm the f1rst assumption \ , 

proposed in the introduction and~provide ~t least limited support 
- .... 

, fo~ the second. Within a relatively short period .fter consuming a 

moderate amount of beverage alcoh01, both alcoholic and nQnalcoholic 

subjects significantly inerelsed their fluid intake. The finding 

that aleohol 'consumption significantly 1nerea~ed\self.rati~gs of 

thirst in thefirst,..L,.,but~ot in 

a difference Detween a1conolies 

th! second study appears to reflect 

a~onalcoholies in terms of their 
-, 

\ , 
perceptio~ of internaI states assoeiated with thirst. This interpreta-

tion, furthe~reJ is consistent ~i~~ the assUmPtio~ that a1coholics 
, 

in naturalistic drinking settings can mispereeive a1cohol-induced 

dehydration as erav~n9. Moreover, the finding, that craving was not 
\ 

affected in a tlboratory setting, even by a moderlte amôunt-of 
. 

alcohot, provides furthel'" empi~cal "support fol'" the critical ro1e of 

cognitive and environmental factors in LOC. 

In ad~it;on ta ver:'eral investigation of the dose-respo~se' 

r~'lationsh'p between alcoho) conslIIIption Ind subsequent thfrst and 
, , \ 

fluid int,ke,' two related questions remain to be answered to de~ennine 

the relevance of the pr~sent findings for the LOC phenomenon. The 

fi rst is whe~her the ailcohol administration' procedure used in ~\e ( 
. \ ~. , 

lresent oh studi es wou J d \inC reaSe 4 'a:hO l1.es 1 craving and --subsequent 

a!co,hot consumpt~.~-,_if t~ subjects ~re .at th. Sime time expose~ to 

\ 
\ 

Il ..... L #1 1 ....,., \ 

the stimuli typfeàl of n.tur.lis~c d~i~king:S~~in~s an~ ~re pennitted \ 

ad li b access to beverage .1 coh~ 1. The second questfon f. twhaher 

,,' ; ~ 
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such craving and ad lib alcohol consumption ar~ ~elated to the physio-

logical indicies found in the present studies to be predictive of 
\ 

fluid il"\t'ake after initial alcohol ingesti'on. 

ln
f 

addition to the previous discussion of the li~el~ contrïbution 

of alcohol availabili,ty to the enhancement of c~aving fottowing 

initial .1cohol consumption,~there 1s other evidence that the first 

~uesti01 will eventuilly be answered in,the affirmative. r Two 

experimental studies have investigated the effect of external, alcohol­

retated stimuli on alconel consumption in 11cohol1cs. In one study, 
\ 

subj,cts had previous·ly been adninistered a placebo or a beverage 

containing either 0.6 ml/kg or 1.2 ml/kg absolute ethanol (Ludwig 

et al., 1974); in the other study subjects/had not been administer~d 
a preloading beverage (tH 11er, Hersen, Ei,sler, Epstein & Wooten, 

1974) o. Contnry to th~ir pr~diction, Miller and his colleagues f.iIed 

to observe any significant effect of alcohol-relited stimuli among 
the,r alcoholic subjects. As mentioned preVi~USlY, however, Ludwig 

and his collelgJes, net only reported signifieant effects for preload 

beverage and stimulus condition, but they a150 reported an interaction 

between these factors such thlt melsures of cravi ng and al cohe> 1 ~ . 
A 1 

acquisition were grea~est amang those who received an alcoh~l ~reload 
\ - 1 

in the presence of alc-ohol,.related stilM.ll1. This latter finding would 

appear to' account for the,.. difference between 'these two studfes in" the 

observed eflect of .1cohol .. related .stitnuti •• \Sfnce none of the subjects 
, \ 

in the st~~y Hiller's group had been Idm\nistered,an elcOholic 

bever.ge, the efreGt-of d~fferent environmental conditiOns ,WilS 
• 

pl"obably minimized. This interpretation, furthermore, is not ont y 0 
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consistent with the assumptions of the ~~~posed mode 1 of LOC, it is 

also in agreement with the findings of Pliner & Cappel 1 ~974) who 

have suggested that .1cohal-"induces a state of plasticity in which 

the organism responds more strongly than usual ta the prevailihg 

cognitive and ~ocial environment" (p. 418). 

In iu~,..Hion t~o the experimental findings, there ;S, support 'of a 
/,' 

80 

mor~/<liniell nature for, the influent;a! rote of environmental factors 
j \ 

fn ',t he LOC phenomenon. 1" ~ su rvey of al cono li cs' cr avi n~ exper i ences J 

" .\ 
/ for example, Ludwig & Stark (1974) found that enviro~mental\stimuli 

/ / relevant ta drinking situations substantially in~reased the 'c~aving 

l' ,for a'erho1 in ~O'}(; of their subjec~s. In addition, Glatt (1967), in 

discussing moderate drinking among for~er alcoholies, indicated that 

\ suCh\ envi ronmental factors ',as the dr;~king setting and drinking 

companions appe.red ta be r'elated ta the' alcoholic's inab; lit y to 

control his alcoho! consumption once he nad beguri to drink. 

Even' if i t cln be ISsumed that the prelaading procedure employed 

in the present study would, under d;;ferent stimulus \~O~ditions, result . ' 

in increased crav;ng and elcohol consumptfon, verification of the \ 

proposed mode1 of LOC would atso require that these effects be 

~orrel.ted w~th 11cohçl-induced changes in fluid and electr01yte 

balance. There is, ~nfortunatety, no previous r~earch that relates 

directly to this question.' In tact, there have bèe"-.na previous 

inve~igations 0' the relltionship between the drJnking be~lvior 
" 

of alcoholics and any anteceden,t physiolQgic.l me.su ... ~e .other than BAL. 
-< 

The, Qnly ev1dence which supports th;s hypoth_sis consists of 

two studies ~n which'm~a8ures ~f fluid and el.ctr~lyte b.l.nc~ were 

, , 
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relat~d\in the first case to alcohol consumption in animaIs and, in 

the second, to cravin~ alcoholics. Baisset and Montastruc (1962) 

, found in dogs t-hat when the i ncreilses in urine output and fI ui d intake 

" caused by chroni c a lcoho 1 acini ni strat ion were prevented by concurrent 

administration of vasopressin, subsequent ad lib alcohol con$umption 

w~ 5 • 1 50 mû ch ~.duced. A a houg~ t'h is 5 t ud y 5uff ers f rcim sevJ. 1 
> 

methodological shortcomings, these findings are at lelst suggestive 
~, 

that chronic alcohol consumption, by virtue of its effect on fluid and 

electrolyte balance, can increase subsequent alcohol self-administra~ion 

in do~s. To the extent that these findings can,be generalized to the 

,acute administration of alc6ha'J to alcçholics, t~ey support the 
1, 

1 
untested assumption that alcohol-induced changes in fluid and 

, \ 

electrolyte balance càn result in a subsequent increase in alcohol , ' 

\ consumpti on. 
i 

As indicated previou~l~, Silkworth anœ Texon\( 1950) found that 

alcoholics who complain ,of craving on admission ta hospital have 

significantly lower blood chloride l~~els than al~oholics who do not. 

Since the reduced seru~ chlori~e levels were attrib~ted to the 

s~bjeds' previous excessive alcohol consumption, these findings support 
{ 

the hypothesis that craving is related to an alcohot-induce~ imbalance 
\ 

\ in fluid and electrolyte levels. Although it is recdgnized\that 
, ~ 

~ecreised -electro\lyte concentration produced ~ch,.onic alcohol 
"1 - , 

'ingestion h the physiologieal converse of.electrolyte r'etention, the 

ipparent result of aèute alcohol administration in the eresent 

'" ' studies, these im~.tances are comparlble to the extent that both .re 

ordinarily, associate~ with the subjective state of thirst, (Wolf, 
Il 
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(1958). Thus, Silkworth and Te~on's findings not only suggest a 

relationship between craving and the effects of alcohol on fluid and 
1 

~-{~ctrol'yte metabolism,. they al50 indieate that a physiologieal state 
\ 

typieally associated with thirst can be perceived by alcoholics as 

a crav;ng for aleohol. 

A êomprehensive model of L~C must also account for the facts that 

the phenomenon occurs only among those who have ch~o~ically abused 

alcohol and that i\t is ,Character-ized as leading ;nevitabl~ to gross 

intoxication. Although psychologica1 factors undoubtedly play an 

important role in these as ir aIl features of LOC, it appears likely 

that alcohol-induced changes in fluid and electrQlyte metabolism may 

also be relevant. Aeute alcohol administration has been ,hown to 

result,,- in -a signcifica~tly greater diurisiS o1!'long alcoholics than 

among\ nonalcoholies of comparable age (Ogata, 1963; Ki 5sin, 'Schenker 

"& Sch~ker, 1964). This difference.l moreove;, has(been at'tributed 

ta the groups 1 di',fferent dri nki ng histories. Thus, to the \ extent 
<J 

that chronie excessive alcohol consumption enhanc~ those physiological 

effects which are,produced by acute alcohot consumption and which 
\ 

have been shlO\llln in the present studi es ta 'be pred; ct; 'le of subsequent 

fluid intake, the drinking behavior of alcoholics w111 be m~re greatly 
1 

affected by a modera~e amount of alconol than ~he drinking behavior 

of nonalcoholies. 

Whether aJcoholics are more inclined than nonalcoholics ta 
, 

mi s t.abi1 al co ho l-induced ~hanges in fluid and electro 'y te b~ lance ., ,-

remains ~o be" demonstrated. There 15, hO~V~", sbme ctata to suggest 

that these groups differ signifieantly in thei~ perception of both 
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internat and externat events. ConsistentJwith the previous discussi~ 

of the importance for atcohoties of externat, atcohot-retated stimuti 

in the perception of craving for ,a1cohol, there are severat studies 
.;' 

which indicate that atcoholics are more' fietd-dependent than non-

l 

alcoholics (Chess, Neuringer & Got4stein, 1971; Jacob~on, 1968; Witkin, 

Karp & Goodenough, '1,959). Moreover, it has been sU9,ges ted that those 

who are highty fietd-~ependent May be eharacterized by an exees~ive 

reliance upon external eues fo~ the definition and,identificatiJn of 

internat feelings and sensations (Witkin, 1965). More recent research , 

furthermore y hts shown that al coho J i cs, fn contrast to nona J eoro li cs, 

fai1 to show ahy improvement in their BAL estimation accuracy as a 

function of discrimioation training techniques W~ic~ focus upon 

internaJ affective and physioJogical concomitants of moderate degrees 
'. 

of alcohot intoxicatton (Lansky, Nathan & Lawson, Note 1). To the 

extent that these findings iridicate that atcohoties are relative1y 

unab1e to recognize the ~nternat physiotogicat events which are 

assocfated with,m~de,"ate i'ntoxieatiotn ,~nd that they are excessiveJy 

dependent upon externat env;,ronmentat stimuli for the i\dentification 
'> 

of internat states, ~hey support\ the notion that alcohotics ar~ more 

likely to perceive a physiologiéaJ i~baJanee resulting "from acute 

alcohot inge\tion in terms' of prevailing en:-li'ronmental sHmuli. 

\Alcohot.induced changes in fluid"and electrolyte b.tan~e may .1so 

.ccount for the f:ct that LOC j. tYPi,~~IY ch.racterized '$ le.ding 

to grOS$ in~~xi,c.ti on. Al though i t ,h,~~ ,peen demonstrated th.t the 

diUreS') prqduced by initial alcohol cohsumption ;s not sustained.bY, 
1 y 

repeate ing'est~on (Egglet"o~, 1942; Ogata, Hendel
f
sgn & Mello" ,19681, 
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serum osmolality and serum sodium concentration ;n alcoholics with ad 

lib àccess \~o al,cohol show a progressive increase with in'èreasing 

BAls (Ogata et al., 1968). It is reasonable to suppose, further-
",'/ 

more, that these alterations in turn result 1n an osmotic shift of 

body fluid from the\ il'îtracel1uJa,," to th~ extracellul,;,r ftuid compart­

ments. If this is indeed the case, and if Flynn (1958) and Loll; 

an2 his colleagues (1944) are correct in concludi.ng that a lcoho 1 
t' '. \ 

increases thirst and fluid intake by dehydr~ing the intracil1ular 
\" b '. 

fluid compartment, ther continued alcohol self-administ\ation'would 

increase fur~her the Physirlogic~l imbalance produced by i~itiaLalcohol 
5- ' • 0 

consumption. Thus, to the extent ,that the alcohol~C',s cont1n~ed 

alcohol consumption is a function of the same physiological processes 
'" 

which apparently controlled flui'd iDtake in the present studies, its· 

rate .would accelerate a~d presumably result in groJs intoxication.~-· 
\ ' 

~lthough thJ eff~ct 'of in~reased serum osm.lality and serum" 
. 0"" 

sodium concentration'on continued alcohol consumption remains to be 
1 

explored, there is ~~nce to suggest t~at increased BALs 

contribute to LOC. It is widely recognized among clinicians, for 
" _ tl ~ 

example, that alcoholics typical1y resort to beverages contain;ng a' 
\ 

\lower,concentration~: alcohoJ w~en attempting: to mod~rate the;r 

drinking (Glatt, 1967). This strategy would not only resuIt.in 

10werBALs during a drinki~g ep'h~d"''Î' but would also"~erve to minimize 
o ' 

th;r~t stimuli presumably ~s~ociated with inçreased s~rum osmolality. 

From an epidemiological oviewpoint, it h.s be~ noted that the. ~ 
. , 

prevalence of LOC 15 lower''''an'tong the alcoholicS' 01' \predominant"ty 
. \ 

.wine- and beer-drink'ing t~ntr.:h,s th,n it is°.lIIIOnge, th~Sj Ijving 1ft 
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countries'where distilled spirits are the most preferred alcoholic 
1 

bev~~ages (Jellinek, 1960). This observation, clear1y, is also 

suggestive of a positive,relationship between BAL and continued 

alcohol self-adm~nistration. 

It is clear From the preceding di.scussion that many as~umptions 

~remain to be tested before the contribution ,of alcoholls dipsogenic 
) 

properties to LOC can be adequately evaluated. The findings of 

Studies 1 and 2, white provocative, confirm only one of two basic 

" 1\ assumpti~ns proposed at the outset--that a1cohol has a dipsogenic 

effect within a short period after H is consumed. In relating this 
. 

_ f;nding to the LOC phenomenon, a theoretical model was developed 

which attempts to i ntegrat'e the diverse findings of clinica1/social 
A l' .,.. 

psychology and physiology. Although it remains to be demons t rated 
1 

that alcoholics mis label as craving the physi 0 log; ca 1 state of 

dehydration produced by moderate alcohol consurnption, the model 

emphasizes the possibility that both fluid and electrolyte metabolism 

and cognitive 1abelling procrsses contribute to the craving and 

alcohol consumption which often follow initial alcohol self-administra-

tion in alcoholics. Because of the paucity of research relating these 

areas of investigation, however, the proposed model is only very 
"-

100sely ;ntegrated and its primary value, therefore, will be heuristic. 

Jiowever, to the extent that i1:' identifies the potential relevance 

gl'physiological states associated with thirst for the behavioral 
\ ' 

pro~lems of alcohol abuse, it points the way to new and promising 

avenues for cl;n;cal research. 
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Figure 1 

Floor plan of the subje~t area in the 

Alcohol 8ehavior Research Laboratory. 

(> 

/ 
-' 

, 

L 



". '1 
l' ~ 
' .. 
1 .- • . 
'f 

, 
1 

. . 

'~~ , . ' . , 
, ., 

., 

1 
•• 0 

. " 

" ' 

: ... 0 

;:, 
~o 
"', , . 

y . , 

. , .. 

.. 

. 
" 

, 
1\ 

, .-- } 

" .---- ----,../ 
h_~i 

\)...-- . -.J 
" 

~ 
Appendi x A 
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-<. Table 1 

lndividual Subject Characteristics: 
, 

Study 1 

Alcohol Consumption/Wk. 
Mari ta 1 Age at Fi rst (oz. of 80 proof t iquor 

Subject Age Status Aléohol Consumption or equivalent) 

1 18 single 15 6 ., 

2 19 single 11 ~ 20 

3 21 married 15 4 

4 20 single 16 20 

5 20 "single ,18 6 

" 6 23 single ) 16 0 

7 21 ~ngle , 16 .--: 12 
----'" -----

single 
...------

8 24 16 -~ 
~ 

7 ..-: -:::;.. 
" ~ 

9 26 married 17 > 
'. 1 3 

j " ~ 1 

la 25 marri ed 19 0 / 
/ 

.-
11 27, single 20 2 

12 22 single 18 4 

13 )121 si ngle . 18 5 1 

-~ 14 21 si~gle- r- 14 
" --'----.. , 

~ 

" . 
.J. f 

°1 
, 0 

. ' 
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Appendix B 

ALCOHOL BEHAVIOR ~SEARCH LABORATORY 

CONSENT FORM 

• l understand that l wilt be participating in a research project. 
l have answered honestly and to the best of my knowledge aIl quest~ons 
pertaining to my medical and drinking history. Data obtained From 
intervie'ws, tests, and physiological measurements may be recorded and 
employed for research purposes. l understand tha~ the information 
obtained will rem~;n entirely confidential. No names or descriptions 
of individuals shall be made, in reporting resu1~s of research, in a 
manner that would permit a reader ta identify anyone concerned. 

1 understand that l will be requested to drink an alcoholic 
beverage durlng the study'and to give urine and breath samples at 
half-hour interva)s during two day-long (Sam - 5pm) experimental ~ 
sessions. l will also be asked to indicate how l feel at various 
points during each session by tomPleting a self-rating questionnaire. 

l unde,rstand that my participation ;5 entirely v01untary. 1 
may terminate my participation at any time during the experiment 
although l realize, that l must remain in the laboratory unti1 it has' 
been determined that l am no longer under the influence of alcohol. 

For parti ci'Pat i ng in the· experiment 1 wi 11 be pa; d at th'e rate 
of $2.00/hour. If 1 withdraw Trom the study before its completion, 
.I wi 11 be p;d at the same rate for the time l have participated in 
the study. 

Al1 my questions about the study have been answered ta my 
satisfaction. 

Signature 

Date, 

1 
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SELF -EVALUATION QUESTI ONNAI RE 

NAME DATE SESSION 1 TIME 
SESSION 2 

DIRECTIONS: A number of- statements which 
people have used to describe themselves 

~' are given below. Read each statement and 
0 

~en ci rcle the appropriate number to the en 0 

--r'ght of the indicate how 
') en 

statement to you -J ~ 

-;t -J ::t: ~ 
feel right now, that is, at thi s moment. t;: LU U -J 

!;? => LU 
, There are no right ,or wrong answ~rs. 00 ~ ::t: 2: ffi 3 0: 
-?lot spend too much time on any one state- LU LU ~ 0: 

but give the which to ~ 2: Q 0: ~ ment answer seems 0 0 0 LU x' 
Z en ~ ::>0- - LU 

describe your present feelings best. -

1 • 1 fee1 dizzy ----------------------- 2 3 4 5 

2. 1 feel sleepy ---------------------- 2 3 4 5 

3. 1 fee 1 shaky -------.--------------- 2 3 4 5 

4. 1 have a headache ------~----------- 2 3 4 5 

5. 1 feel hungry --~-------------------/ '2 3 4 5 

6~ 1 feel 
1 

2 4 warm ------------------------ 3 5 

7. 1 feel sweaty ---------------------- 2 3 4 5 

8. 1 feel chi 11 y ---------------------- 2 3 4 5 
'-

9. 1 feel thirsty -------~------------- 2 3 4 5 

10. I feel restless -------------------- 2 3 Lt 5 

t 1l. 1 feel 1ight-headed ---------------- 2 3 4 5 ,1 • 1 

12. My musc1 es feel stiff ------- .... ------ 2 3 4 5 I, 
13. 1 fee1 uncoordi n ated --------------- 2 3 4 5 

14. 1 feel fl~shed --------------------- 2 3 4 5 
15. 1 feel "/ 

3 4 nauseous -------------------- 2 5 

16. My stomach fee1s upset ------------- 2 3 4 5 

17. My mouth feels dry 2 3 4 5 
l ----------------- 1 

18. 1 feel confused -------------------- 1 2 3 4 5 
-1 

P 

19. 1 feel lethargic w 1 2 3 4 5 -------------------
l' 

l,.- 20. My limbs f~el heavy ---------------- 2 3 4 5 
( 

, 

/ 
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Appendi x 0 

NAME 
------------------------

Post-Experimental Questionnaire 

The fol1owing questions hav,e been prepared to determine whether 
you clearly understood the purpose of the study and the instructions 
you were given and to get your reaction te the experiment. Please 
read each question carefully and answer by checking one or more of 
the alternatives listed. 

1} 1 was instructed not to eat 

( 
( 
( 
( 

) high calorie foods 
) starches 
) anythi ng 
) da; ry products 

!prior to each session. 

2) 1 was instructed not to drink 

( ) soda' 
( ) water 
( ) . beer 
( ) anythi ng 

prior to each session. 

3) 1 was instructed not to ingest 

( 
( 
( 
( 
( 
( 

) medi ca tians 
) al coho li c beve~ages 
) cold capsules 
) pot 
} a Il of the a'bove 
) none of the above 

prior to each session. 

4) At lunch 1 was i nstructed: 

for 

for 

for 

) to eat as much as possible 
) to eat whatever 1 wanted 
) to eat as little as possible 
) to eat all of the lunch 

{ 
( 
( 
( 

{ 
( 

\( 
( 

{ 

\ ( 
( 
( 

} to drink as much water as possible 
) to drink as much water as 1 wan~ed 
) te drink as little as possible 

) 1 hou r 
) 4 hours 
) 8 hours 
) 12 hours 

) 1 hou r 
} 4 heurs 
) 8 hou"rs 
) 12 hours 

J 12 hou rs 
) 24 hours 
) 36 hours 
) 48 hours 

( 
( 
( 
( 
( 
( 
( 
( ) to drink aIl the water in the pitcher 

" ' 

. .... - - .;<;,-: .. :---...,---------------

1 

\ 

"~ 
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Post -Experimental Questi onr~ai rel ,conti nued 

5) Smoking is not permitted during any part of the experiment because: 

6) 

( 
( 
{ 
( 

) alcohol is highly f'amnable 
) nohsmokers might object 
) ni\coti ne has a drug effect of i ts own 
) it is prohibited in the laboratory by university fire 

regu lations 
) smoking whi1e drinking increases the like1ihood of a 

hangover 
\ 

Drinking wate~ was availab1e during the latter portion of the 
study because 

) 1 might want something ta drink 
) 1 had to drink water to produce a measurable urine sample 
) the '70Cll'!i·.~as 50 hot 1 neede(:\ ';4: to coo 1 off 
) drinking-wâter was really w~at the study was aIl about 

7) During most of the study 1 was asked ta remain atone in a room 
bec au se 

. 
( ) i t made it easier to organize and conduct the experiment 
( ) i t provided controlled conditions for aIl subjects during 

the experiment 
( ) sod al i so lat i on i s real1y what the study was ~\11 about 
( ) subjects could be more easily observed in the edrooms 

than in the dayroom " 

8) From my viewpoint as a subject, the worst part of the study was 

( ) giving frequent urine samples 
( ) having to drink so much alcohol~ 
( ) having ta stay 50 10ïg alone in a small room 
( ) going without eating for 50 long 
( ) not being able to smoke 
( ,) other (please specify) 

9) 1 volunteered for the study because 

( ) a friend recommended the study 
( ) 1 needed the money 
( ) 1 like ta drink 
( ) Ilm interested in laboratory research 
( ) 'other (please specify ) 
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Post-Experimental Questionnaire, continued 

10) Laboratory sùff members were genera l ty 

( ) friendly 
( ) abrupt 
( ) i ndi fferent 
( ) unfr; end 1 y 
( ) other (p lease specify) 

11) The information l was given about the study over the telephone 
and on fi rs t arriving at the 1 ab -

( ) gave me no idea 
( ) gave me a rough li dea 
( ) gave me a good ;Idea 

of what it would be like to participate in this study. 

l2} Additional ,coments about the study: on reversè side: 

/ 

J 

• 

• 

, 1 

\ 

,.: 
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Appendix E 
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Table 1 ., , 

ANOVA of Post-ingestion Urine Output: Study 1 

\ 
.. 

Source df MS ft F 

Between Subjects 

arder (0) 5.186 0.099 

Subjects w. groups 11 52.209 

&. 
9J 

Within Sub jects 

Beverage ( B) 1 584.820 50 .09t'~ 

1 19.397 1.662 
; 

OB " i 
\... <1 

B x Subj w. groups ' 11 11.674 ! 

Peri ods ( p) 4 323.218 41.79t 

OP 4 10.513 1 .359 
1 

P x Subj w. groups 44 7.733 

BP 4 60.016 7. 299"k':: .. 
OBP 4 '.759 .214 '-

" 

BP x Subj w. groups, 44 8.222 

',' 

'l'~p <.0001 

** p <.0003 

/ 

" n 
H 'L.4~ 4.&1. .. __ 1 
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Table 2 

ANOVA of Post-ingestion Urine Specifie Gravit y: Study f 

Source 

Between Sub jects 

Order (0) 

Subjects w. groups 

Withi n Sub jects 

Beverage ( B) 

OB 

B x. Subj w. groups 

Periods ( p) 

OP 

P x Sub j w. groups 

BP 

OBP 

BP x Subj w. groups 

"':p<.OOOl 

,"'''*p<.003 

df MS F 

.00000104 .037 

10 .00002799 

1 .00012271 16.120 
*'1: 

.00003128 \ 4.110 

10 .00000761 

4 .00010711 53.724 * 
4 .00000275 1.382 

40 .00000199 

4 .00000451 
1 

J 
1 .644 

4 .00000176 .642 

40 .00000274 
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Table 3 

AAaVA of F lui d Intake.. (5.5 hr.): Study 1 

Source df MS F 

Between Subjects 

arder (a) 57.939 .492 l' ',flrr' 

Subjects w. groups 12 117.772 ,r:i',\ 

4 

1. 
Wi thi n Sub jects 

/ 
Beverage (B) 38.289 2. 506~'rirlt 

\ 
OB .151 .010 

" B x Subj w. groups 12 15 .27~ 

Periods (P) 

\ 
10 621.793 \ 19 .479;'~ 

OP 10 18.874 " ·591 

P x Subj w. groups 120 31.921 
J...J. 

BP 10 46.510 1 .869"'-

OBP 10 18.532 .745 

BP x Subj w. gr~ups . 120 24.879 

\ 

* P <.OpOl l' 

**p=.056 

***p=.137 

l' 

1 

f>,- - t 

\.1 
,,- \ 

\ 
: 
/ 
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~ Table 4 

ANOVA of fluid Intake (fi rst 1.5 hr.): St':-ldy 1 
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Appendix E 

Table 6 
J 

Inter-Correlations (rpbi) among Self-Ratings and Cumulative Fluid Intake in Study 1 

Se If -Rati ngs 

Alcohol Condition 

Thirst 1st Rat; ng 
2nd Rating 
3rd Rati ng 

Ory mouth lst Rating 
2nd Rating 
3rd Rating 

Placebo Condition 

Thirst lst Rating 
2nd Rating 
3rd Rating 

Ory mouth lst Rat;ng 
2nd Rating 
3rd Rating 

N , .5 

14 .004 
12 - .049 
14 - .017 

.144 

.256 

.248 

14 
12 
14 

.153 .200 

.112 -.095 

.219 .300 

1.5 

.297 

.366 

.419 

.406 

.322 

.610 

14 -.402 -.201 -.097 
12 -.235 -.237 -.209 
14 -.331 -.191 -.121 

Hours-of Ad lib Orinking 
2 2.5 3 3.5 4 4.5 5 5.5 

.186 

.495 

.581 

.355 

.335 

.618 

.015 
-.221 
-.108 

.174 

.569 

.50B 

.333 

.310 

.513 

.041 

.487 

.~ 

.286 

.248 

.452 

.069 

.519 .m 

.295 

.247 

.469 

.089 
·212 .m. 
.255 
.222 
.445 

.081 

:* 
.278 
.231 
.494 

.096 

.578 

.'561 

.279 

.286 

.49.1 --

.125 

. §lI 
·lli 
.319 
.266 
.443 

.149 .• t88 .254 .311 .324 .383 .387 
-.186 -.176 -.162 -.117 -.029 -.014 .028 

.0'67 .079 .064 -.005 .040 -.037 -.055 

14 -.517 -.526 -.525 -:467 -.452 -.393 -.394 -.385 -.308 -.139 -.093 
12 .102 .165 .209 .183 .140 .120 .153 .234 .321 .341 .397 
1"* -.309 -.394 -.394 -.432 -.328 -.316 -.329 -.346 -.311 ':.329 -.327 

Underlined: p<.05 (one-tailed test) 
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Table 7 
.' 

Inter-Correlations (r) Among Cumulative Fluld Intake and Physiological Effects 

of Prior Beverage Administration in Study 1 
-~-:: r ~ 

- HOll r s 0 f. Ad II b 0 r i nk i ng -
Physiological Measures N .5 1.5 2 2.5 3 3.5 4 4.5 5 5.5 

/ 

AlcOhol Condition 
Blood Alcohol Elimina-

tion Time 14 -.039 -.095 .095 .224 .199 .187 ' .205 .142 .190 .190 .144 

Peak BAt 14 .341 .243 .469 .285 .155 .170 .152 .121 .150 .156 .119 
Mean Urine Specifie 

Gravit y 13 - .410 -.423 -.668 -.706 -.734 -.630 -.642 -.582<k -.614 -.645 -.668 

Peak Urine Output 14 .402 .335 .157 .082 .063 .200 .176 .167 .149 .119 .101 

Fluid Balance 14 -.450 -.462 -.353 -.306 - .304 -.364 -.328 -.322 - .313 - .298 -.284 

Placebo Condition ... 
Mean Urine Specifie 

Gravit y 13 -.519 -.504 - .455 -.350 -.306 -.254 - .278 -.273 -.311 -.247 -.246 

Peak Urine Output 14 .242 .213 .169 .154 .077 .060 .010 -.030 -.058 .039 .054 

F1 ui d Ba lance 14 -.172 -.094 -.060 --;026 '.001 .037 .056 .085 .098 .024 .013 

-----7= -
Under 1 i ned : p<.05 (one-tai1ed test) 

t 
+ 
1 

;1 1 " 
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1 35 separated 
2 42 divorced 

---} 33 separated 
4 35 married 
5 30 single 
6 38 divorced 
7 29 r married 
8 30 - -single 
9 44 single 

-10 30 divorced 
D 11 35 divorced 

12 34 separated 
13 29 single 
14 41 separated 

48 15 divorced 
16 48 separated 

.2...... "'--:P'~~~ ...... .-.. ... -, 

'" 
.f " , 

Appendix F 

Individual Subject Characteristics: Study 2 \ 

- Occupat i on 

Cook 
Bartender 
Bus driver 
Securit'Y guard 
Bank te 11er 
Machine worker 
Drug counse1lor 
~k 
Hqt"e 1 worker 
Taxi driver 
Carpenter 
Construction worker 
JFactory worker 
Doonnan 
Mason 
Bartender 

FormaI 
Education 

( yr.) 

9 
14 
12 
12 
12 
9 

13 
11 
12 
12 
10 
10 

'III!' 11 
- 12' 

12 
12 

Age at fi rs-t 
AI coho 1" 

Consumption 

-le 

17 
21 
18 
17 
18 
15 
21 
16 
20 

~l\ 

20 
24 
18 
'l( 

20, ' 

l-

Alcohol Consumption/Day 
(oz. of 80 proof liquor 

or equivalent) 

25.6 
25.6 
17.6 
48.0 
25.6 
30.0 
32.0 
48.0 
32.0 
32.0 
32.0 
25.6 
32.0 / 
25.6 /' 

?' 

32.0 ./ 

,/ 

32.0 ~..:-/ 
I 

.-' 

\ . ~ 
*Subjects misunderstood this questionnaire item and ~red inappropriately. 

\ .. ~ ....--- .... '0 

'-

/ 

Prob1em 
Drinking 
History 

( yr.) 

- 6 
25 
12 
5 
5 

20 ~, 

2 ) 8 
15-
10 . 
/~ 

la 
5 

10 
20 
6 

" 

-'-, 

" 
"" 

"II 

" 

.... 

• 
, " 
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'~SUbje~~ 
1 0 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
·13 
14 
15 
16 
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. Appendix F 

lndividual ~bject Characteristics: Study 2, 

Il 

Wit~drawal Symptoms 

81ackouts, tremors, muscle cramps 
8lackouts, tremors' 

. Blackouts, tremors, naus~ 
81ackouts, tremors.muscle cr.amps 
Blackouts 
81ackouts 
81ackouts, tremors 
81ackouts, tremors 
Blackouts, tremors 
Blackouts, tremors, nausea 
Blackouts, muscle cramps, nausea Cc 

81ackouts, tremors, diaphoresis 
'81ackouts, tremors 

==Blackouts, nausea 
81ackouts, tremors 
Blackouts, tremors, nausea 

---_ ........... __ .~,,"~-,~ , 

Treatmen\ for' 
Alcholism 

(Hospital admissions) 
.'t _L 

,Hospi ta 1 i zatOion (1) 
Out-patient clinic (~ 

HospitaHration (4), out-patient c1inic,,'A.A. 
None 
Out-pa<'fent clinic, A.A. t cl 

HdSpita1izati~(3), out-patient êlinic, cA.A. 
None . 
Hospitalization (4), out-patient clinic 
Hospitalization (4), out-patient clinic, A.A. 
HosP1talization (1)' 
Hospitalization (3}, out-patient cli(nic, A.A. 
Out-patient clinic, A.A. 
Out-patient cJinic, A.A. 
None 
None 
None 

J. 1 
, 

'> 

.Alcadd 
Test' 
'S~ore 

39 
32 
34 
27 
19 

~34 
\ 23 

35 
40 
40 
~ 

27 
41 
35 
33 
25 

/ 

• 

1 

1 

,', ," " 
~ 

! 
~ 

, 1 

\ 



1 

,1 

• 

'. 

\ . 

Craving Scale 

.' 1 Most people feel from time to time like ,having an a1coholic beverag~ ", , 

to drink - bè'it béer, wine, whiskey or any other preferred beverage • . 
It is also true that people sometime~ feel more in the mood for a 

drink than at other times. 

P1ease put a mark anywhere acro~s the line be10w to indicate how 

much fou\ fee1 1ike a drink right now. 

Not at 
all 

1 

. : 

Il 

... 

--

1 

Extreme 
craving for 
a (i"; nk 
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( -, 

. 
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Appendix H 

1 
1\ 

Name ________________________ _ 
Check one: Drink 

Date _______________ _ Or; nk 2 ----
Drink 3 

J 

ESTIHATES OF AlCOHOL CONTENT 

Please cirçle a number below to indicate your estimate of the amount 

of 80 proof whiskey in t~e drink yoL have just finished: 

\ 
OUNCES OF 80 PROOF WHISKEY 

o 1~ 2 -- 2lr----=3' 5 

l 

-----------------
t 

J""" 

• 1 
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Appendix l 

Table t 

ANOVA of Post-ingestion Urine Output: Study 2 

Sou\rce 

Between Subjects 

Order (0) 

Subjects,w. groups 

Within Subjects 

Beverage (B) 

OB 

---, , B x Subj w. 

Periods ( P) 

OP 

p x Subj w. 

BP li 

OBP 

BP x Subj w. 

* p <.0001 

** p<.0015 

" 

groups 

groups 

groups 

df MS 

14 

78.165 

(\ 
41. 780 

~Q 

\ 

340.556 

2.787 

14 '9.529 

4 506.453 

4 7.980 

56 16.575 

4 43.934 
1 

4 4.584\ 

56 8.~88 

\ 

'1 

F 

1.871 

.292 

30.555 
~': 

.481 

5 .301'~ 

.553 
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Appendix l 

Table 2 
1 

ANOVA, of Post-ingestion Urine Specifie Gravit y: Study 2 

Source 

Between Subjects 

Subiects w. groups 

Wi thin Subjects 

Beverage (B) 

, OB .\ '\ 

B x Subj w. groups 

Peri ods ( P) 

OP 

P x Subj w. groups, 

BP 

OBP 

BP x Subj w. groups 

.,~ 

p<.OOOl 

~·~cp<.001 

df 

13 

. 1 

1 

13 

4 

4 

52 

4 

4 

52 

MS 

.00000192 

.00001568 

1 

.00007564 

.00000178 

.100000371 
\ , 

.00011797 

.00000050 

.00000374 

.00000346 

.00000061 

.00000210 

F 

- .122 

"l:'#'( 

20.375 

~ .480 

31.549* 

.134 

1 .651 

1\ 
.290 

l 

1 



1 

( , 

/ 

C) 

Appendi x 1 

Tab 1 e 3 

ANOVA of Fluid Intake: Study 2 

Source 

Between Sub jects 

arder (0) 

Subjects '",. groups 

Within Subjects 

Beverage ( B) 

OB 

B x Subj w. groups 

Peri ods (P) 

OP 

p x Subj w. groups 

BP 

OBP 

BP x Subj w. groups 

'f( 
P <.0001 

'frl( 

p<.015 

df 

14 

la 

la 

140 

10 

10 

140 

~ 

MS 

645.627 

338.272 

158.176 

.037 

20.773 

329.897 

17.797 

21.413 

37.741 

41.311 

25.575 

; 

F 

1.909 

7.614** . 

.002 

f' 

J( 

15.40]' 
..-' 

.831 

1.476 

1 .615 
;:1' \) 

, 
l 

, j 
~. , 

- , . 

l, , , 
, 1 
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Appendix 1 

Table 4 

Intercorrelations Among Self-Ratings: Study 2 

Se If -Rati ngs 

Alcohol Condition 

Thirst: 1 st Rati ng 

2nd Rating 

3rd Rating 

Dry Mouth: lst ~at ing . 

2nd Rating 

3rd Rating 

Placebo Condi tion 

Thirst: lst Rating 

·2nd Rating 

3rd Rating 

Dry Mouth: 1 it Rating 

2nd Rating 

3rd Rating 

1 
( 

* p<.Ol 

-Irnp <.05 

:> 

r , 

Dry Mouth (p) 

• 378 
.J.' 

ü.733" 

• 545*: 

.775-1: 

.832-1: 

.429 

/ 

C ravi 1\1)9 

.. 
.035 

:207 
," 

.009 

.038 

.278 

.)83 

.032 

-.181 

.090 

.195 

-.099 

.309 

{ r pbi )0 

l 
, 
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Appendix 1 

Table 5 

Inter-Correlations Among Self-Ratings and C~mulative Fluid Intake in StuQY 2 ~ 
~ 

Hours of Ad U b Dr; nki ng 

-. 

Se)f-Ratings " N.5 1.5 2 2.5 3 3.5./ 4 4.5 5 5.5 

~ Alcohol Condition 
~ 

Thirst lst Rating 16 .107 --.063 .145 .223 .185 .195 .194 .166 .21'4 .232 .231 
(r pbi ) ,.. 

2nd Rating 16 .073 .166 .043 .102 .139 .050 .116 .1.16 ".lt7 .148 .130 

3rd Rating 16 -~o40 .189 .OO~, .000' .046 -.066 -.040 -.034 -.041 ~-,.-O34 -.069 
\ \. /'---=-':-

\ '--
\ 
\ 

Ory Houth lst Rating 16 .470 .478 .511) .553 .542 .428 .456 .439 .452 .471 .458 
(r pbi) - - - - - - - - - -

2nd Rating 16 -.014 .084 -.001 .066 .109 .036 .100 .111 .122 .155 .138 

3rd Rating 16 -.092 -.033 -.084 -.053 -.072 -.059 -.069 ·,.081 -.072 -.072 -.103 

Craving "lst Rating 16-- .191 .062 .024 -.040 .000 .086 .089 .101 .065 .056- .063 
(r) * 

2nd Rating 16 .460 .376 .329- .331 .418 .403 .400 .401 .381 .386 .379 

3rd Rating 16 .207 .127 .048" .040 .118 .189 .178 .190 .159 .162 .158 

~ 

Under1ined: p<.05 (one-tailed test) 

~ *p=.07 (two-tailed test) 

~ 

-
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Appendix 1 

, Table ~ , 

Inter-Cor~lations Among Self-Ratings and Cumulative Fluid Intake in Study 2 

Se 1f -Rat; ngs N .5 1.5 2 
Hours of Ad Lib Orinkin4 2.5 3 3.5 4.5 

Placebo Condition 

Thirst 1 st Rat ing 16 .011 .165 .152 .246 .315 .274 .309 .342 .331 
(r b.) t 

~ P 1 2nd Rating 16 .365 .303 .248 .241 .303 .240 .235 .248 .237 

3rd Rating 16 .072 / -.029 -.078 - .142 - .145 -.182 - .134 - • 1 29, -. 13'8 

Dry M"outh lst Rat ing 16 .215 .379 .374 
. 

.448 .477 .457 .486 .525 .517 
_ ',( r pbi) 

2nd Rat..:ing 16 .500 .463 .414 .372 .383 .301 .324 .318 .308 

3rd Rating 16 .087 .113 .051 .002 -$081 -.100 - .109 -.J06 -.119 ,. 

16 " Craving 1st Rating .091 .276 .242 .221 .150 .118 .191 .173 .175 
- , (r) 

2nd Rat'ing 16 -.055 .102 .088 .096 .034 .014 .10U .106 .110 

3rd Rating 16 -.103 ' .003' .001 -.019 -.081 - .093 .020 .034 .040 

~ 

Underlined: p<.05 (one-tailed test) '" \ 

~-- ~ .. "-.,;:t.~~,. ... 

-, 

5 

.306 

.231 

- .165 

.492 

.302 

-.141 

~ 142 

.060 

-.016 

,-
'. 

5.5 

.308 

.244 

-.172 
0 

.492 

.308 

- .146 
-

.132 

.045 

-.036 

~ 

1 
, i 

Il 

-
.. 
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Table 6 

Inter-Corretation~ (r) Among Cumù~tive Ftuid Intake and Physiological Effects 

of Prior Beverage Administration in Study 2 

Hours of Ad Lib Orinking 
Physiological Measure ft, .5 1.5 2 2.5 3 3.5 4 4.5 

Alcohol Condition 

Blood Alcohol Elimina-
tion Time* f 16 -.454 -.223 -.419 - .453 -.469 - .436_ - .421 \- .383 -.402 

l 

-~85 Peak BAl* 16 -.376 -.462 - .453 -.408 - .415 - .415 -.374 -.365 

Hean Urine Specifie 
> 

Gravit y 16 -.325 - .154 -.249 -.288 -.3bl -.466 -.466 - .. 447 - .451 

Peak --l:tMne Output 16 • 540 .509 .2Q .575 
. 

.608 .678 .749 .757 .748 

Fluid Balance 16 -.516 -.506 - .lli. -.609 -.631 -. 701 -.769 -. 775 -·lli 
Placebo Condition 

Mean 'Urine Specific 
-.267-- -.344 -.39lf' -.434 Gravit y 16 -.308 -.356 -.476 -.498 -.494 --

Peak Urine Output 16 ' .421 .436 .484 .480 .45a .ill. .481 .470 .451 

Fluid Balance 16 -.430 -.442 -.513 - .541 -.558 -.631 -.621 -.626 - .611 ---
Underlined: p<.05 {one-tailed test} 
*Two-tailed tests of signiflcance applied to correlations with these measures. 

- -..... nrt_ .. ~~tt, ... .. ,-~~':;'.~ ... ~ 

lA 

..... 

~ 

5 5.5 

- .397 -.408 

-.341 -.342 

-.445 -.465 

• 758 .749 

-.773 -.764 

- .491 - .478 

.463 ·lli 
-.620 - .592 
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Table 1 

ANOVA of Fluid Intake after Alcohol: 

Source 

Between Subjects 

Groups (G) 

Subjects w. groups 

Within Subjects 

Periods 

G x P 

P x Subj 

*'Ir' p<.0015 

\ 

( F!) 

w. groups 

S tudy 1 vs Study 2 

df 

28 

10 

10 

280 

MS 

105.624 

128.961 

50~ .446 

89.478 

28.917 

• 0 

F 

.-" 
.819 

/ 

17.583"'( 

3 .094-!rl~ 

, , 

1 
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Appendix J . 
Table 2 

ANOVA of Fluid Intake after P1acebo: 

Study 1 vs Study 2 

Source df \~ MS F 

Between Sub jects 

Groups -( G) 20.410 .154 

Subjects w. groups 28 1.32.718 , 
1\1 

.j 
101; thin $lib jects ! 

~î 
Peri ods ( P) la 436.528 19. 517-Je { 

G x P la ~1.533 .963 1 , 
! 

P .~ Subj w. groups 280 22.367 
"-"- L 1 

7
1 t 

'(\ 
, 

\. .. , 1 

~~ ~ 

~ 
p< .0001 

./ 

\ 
J 

/ -II 

! 
~-.j\ 

!" ) / . 
1 

(~) 

b 
l 

, \ 

1 
_ fiN Ji 
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( Appendilx J 

Table 3 

ANOVA of Urine Output after Alcohol: 

Source 

~etween Subjects 

~roups (G) 

Subjetts w. groups 

Within SUbjects 

Periods ( P) 

G x P 

P ?< Subj w. groups 

*p <.0001 

Study vs Study 2 

df 

27 

MS 

5.687 

34.420 

\ 4 ~21 .376 

4 4.907 

108 14.447 

F 

\ 
.165 

* 49.933 

.340 

~~ 

) 

" 

J 
l 

~ 

-1 
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- 'Ir -

~( .. - ANOVA of 

\ 

/ 

} 
Source 

t 
\ 

-
1 - 1 

Between Subojeds 

'-

Groups (G) 

Subjects w. 

With; n Sub j ects 
! 
Periods 

G x p 

P x Subj 

ir 
p<.OOOl 

( p) 

w. 

.r 
1 

" 
\ , 

groups' 

groups 

'\ 

Appendix J 

Table 4 

Urine Output after Placebo: G, 

Study 1 vs >Study 2 

df - MS Cl F 

30.746 1.390 

27 22.120 

t , " ~ 
1 

,,;': 
, 

4 183.067 i' • 31 .211 ,1 

4 6.980 1 • "90 1 
,i 

108 5.865 , 

• 

ff 

b 

" 
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Appendix J 

o 
Table 5 

ANOVA of ~rine Specifie Gravit y after Alcohol: 
, 1 

1 

Souree 

Between Subjects 

Groups (G) 

, ..-r 
SubJects w. groups 

'Ji thj n Sub jects 

Peri ods (P) 

G x P 

P x" Subj w. groups 
b 

r 

Study l
D

vs Study 2 

df 
! '~ 

MS 
\ , 

1 .00000006 

25 .00000884 
\ 1 

0 

4 .0001~4270 

'4 .00000191 

100 .00000253 

r'f' 

J 

/ 

'0 
, \ 

F 

.007 

, 
56.517* 

, .. ~ t:>-

.756 

o 
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Table 6 

) ANOVA of Urfne Specifie Gravit y aftero Placebo: 

Study 1 Study 2 ,\ vs 

1 
i ' 
t 

1 
Source df MS F 

i 
\' 1 

Between Subjects 
: ' 

Groups (G) 1 .00001042 .6153 
/ " 

Subjects w. groups 25 
~ 

.00001693 

" 

Within Subjects 

Periods (p) 4 .00008620 32.795";-' 

G x P 4 .00000412 ·392 
" 

P x Subj w. g~oups 100 .00026299 

~, 
1 ... 

\ , .'. 
"p<.OOO1 

() 
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.. , , 

Source 

Between Subjects 

Groups (G) 

Subjects w. groups 

Within Subjects 

Beverage (B) 

G x B 

B x Subj w. groups 

* p<.OOOl 

1 

~ 

.-

Appendix J 

Table 7 

ANOVA of Fluid Balan~e: 

0 

Study 1 vs Study 2 

df 

1 

28 ,. 

) 

" 28 

- ( 

\ 

MS 

6648.172 

89181 .157 

\\\! 2983747.700 

2500.000 

40009.614 

:J 

F 

.075 

74.576* 

.062 • 
~ 

,. 

\ 

i ., 
-f 
i 

1 
)1 
" :~ 

~ 
" 

S 
~ 
1 
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Table 8 

ANOVA of BAL: Study 1 vs Study 2 

Source 

Between Subjects 

. Groups (G) 

Subjec~s w. groups 

Within Subjects 

Peri ods (P) 

G x P 

P x Sub j w. groups 

df MS 

1 
1 

.00001214 

28 .• 00013430 

10 .00478374 

10 .00002929 
\ 

280 .00000$62 

F 

.7632 

851 .41~ 
-!: 

\ ' 
5 .213')'~ 

\ 


