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INTRODUCTION
Few research questions have generated more contradictory findings than the
question "does alcohol reduce stress?".
1-6
frequently reviewed in recent years.

The research on this question has been
Although each review has arrived at

somewhat different conclusions, there appears to be a consensus on two points:
1) much of the literature is confusing, and 2) there are few robust relationships.

This chapter, which will focus on relevant human research, attempts to

reduce the confusion by emphasizing the importance of individual difference
variables in understanding the alcohol/stress literature.

Particular emphasis

is given to the authors' research on individual differences in the effect of
alcohol on stress response.

The general conclusion reached in this review is

that alcohol can be considered stress reducing for certain individuals.

In

addition to making the alcohol and stress literature more comprehensible, the
individual difference perspective sheds light on the relevance of stress reduction for understanding the etiology of drinking problems,
INDIVIDUAL DIFFERENCES IN THE TENSION REDUCING EFFECTS OF ALCOHOL
An appreciation of the importance of individual differences in drug effects

may lead to an understanding of why the literature on alcohol and stress
response is so confusing and contradictory.

As has been pointed out previously

by c1aridge,7 the average effect of a drug is as much a function of subject
characteristics as of the pharmacological properties of the drug.

As the

following discussion should illustrate, subject characteristics do appear to be
an important determinant of alcohol's stress reducing effects.
B
10
Gender. Research by Wilson and Abrams ,9 and Sutker et al.
has examined
differences in the stress reducing function of alcohol in men and women using
balanced placebo designs.

Although the methodologies and results of these

investigations were different, in both studies it appeared that the expectancy
for alcohol was more arousal inducing for women than men while the pharmacological effects of alcohol, when present, were comparable across sexes.

These

studies suggest that cognitive factors may be responsible for some observed
differences between males and females in tension reducing effects of alcohol.

Anxiety proneness.

Although not extensive, there are some data concerning

how anxiety proneness relates to alcohol effects and drinking behavior. Post
hoc analyses of the experiments reported by Sher and Levenson 11 showed that
although trait anxiety was related to the magnitude of response to the experimental manipulations, the magnitude of stress reduction following alcohol consumption was independent of trait anxiety. In an experiment with socially
12
anxious young men, Keane and Lisman
failed to find tension reduction effects
attributable to alcohol. Finally, in a stress induced drinking experiment,
13
Holroyd
found that high trait anxiety subjects drank less alcohol than low
trait anxiety subjects.

These experimental findings are consistent with data

from the national drinking surveys

14 15

'

.

WhlCh showed that anxiety was not a

very potent predictor of heavy or problem drinking status.

Correlations between

rePOrts of "guilt" and "tension" and problem drinking measures were found to be
low.

Thus, the data summarized here do not suggest that anxiety proneness is a

particularly important individual difference variable in determining either
stress related drinking behavior or the effect of alcohol on anxiety.
16
Tolerance on standing stability. Lipscomb et al.
examined the relationship between tolerance to a challenge dose of alcohol and the tension reducing
effects of alcohol consumption.

Subjects who showed a smaller effect of alcohol

on their standing stability showed less stress reducing effect of a high
dose of alcohol on their heart rate (HR) response to a stressor than subjects
whose standing stability was more affected by a challenge dose of alcohol.
Simply put, the degree to which a person's standing stability is disturbed by
alcohol predicts the degree to which alcohol is found to be stress reducing for
him.

The effect of alcohol on standing stability might represent a useful

marker for persons who are susceptible to reinforcing properties of alcohol and
additional research using this index is warranted.
Problem vs. non-problem drinking.

In an experiment comparing problem

drinking and non-problem drinking female subjects, Eddy17 found that problem
drinking women experienced greater stress reduction from alcohol than nonproblem drinking women.

These experimental findings are consistent with the

findings from representative national surveys that tension reduction from
14 15

alcohol is associated with problem drinking status.'

It does not seem

likely that these differences are attributable to differences in acquired
tolerance since that argument would predict less stress reduction to a given
lS
dose of alcohol in heavier drinkers. Miller et al.ls
finding that alcoholics
are more likely than nonalcoholics.to increase alcohol consumption when stressed
is certainly consistent with the notion that alcohol is especially stress

reducing for persons with drinking problems.

While there is a substantial body

of literature demonstrating that chronic alcoholics report increased anxiety
.
19-21
and other dysphoric states after prolonged alcohol consumpt~on,
those
findings should not be interpreted as indicating that alcohol is not stress
reducing for alcoholics.

Those prolonged drinking studies lack an explicit

stressor manipulation and so the question of stress reduction is not addressed.
22
As pointed out by Levenson et al.,
the effect of alcohol on resting state
is distinct from the effect on stress response.
Even though there is support for the notion that alcoholics receive greater
stress reducing effects from alcohol consumption and may be more prone to stress
induced drinking phenomena than nonalcoholics, drawing etiological inferences
from comparisons of alcoholic and nonalcoholic samples is problematic.

When

differences are found between alcoholic and nonalcoholic samples, it is not
possible to determine if these differences precede the development of drinking
problems in the alcoholic sample or result from a history of problem drinking or
excessive intake.

Differential effects of alcohol that precede the development

of drinking problems are much more intriguing and potentially important for
understanding the genesis of alcoholism.

Comparison of persons thought to be

at high and low risk for alcoholism is one way of examining the potential
etiological relevance of stress reducing effects of alcohol.
Presumed risk for developing drinking problems.
laboratory,

23

In two experiments in our

personal characteristics previously found to be related to risk

for alcoholism were found to be predictive of stress response dampening (SRD)
effects of alcohol.
In the first experiment, the effect of alcohol and its expectancy were
investigated on stress response to both a physical stressor (receiving a painful electric shock) and a social stressor (making a self-disclosing speech) .22
Moderate to heavy social drinking young men consumed a moderately high dose of
alcohol (1 g/kg) or a nonalcoholic beverage in a balanced placebo design.
Following beverage consumption, subjects were instructed to sit quietly until
digits appeared on a display in front of them and then to watch these digits
count down from "360 to 1" at which time they either received a shock or gave
a self-disclosing speech.

Throughout the procedure subjects monitored their

subjective tension on an "anxiety dial" (ANX) and a number of physiological
measures were taken.

These physiological measures included HR (as determined

by the inter-beat-interval; IBI) , skin conductance (SC), pulse transit time
to the ear (EPTT), pulse transit
~~d

t~me

an index of gross motor activlty.

to the finger (FPTT), respiration rate,

Findings during the prestressor phase of recording indicated that alcohol
consumption was related to increased HR (i.e., shorter IBI) and SC, decreased
ANX, and longer FPTT.

This pattern of physiological activity was noted to be

complex in that it incorporates indices of both arousal (increased HR and SC)
and relaxation (longer FPTT and lower ANX).

In regards to stress response,

alcohol was found to dampen the IBI, EPTT, and ANX response to the stressor
manipulation.

No effects attributable to expectancy were found either on

prestressor measures or on measures of stress response.
In order to further investigate the potential etiological relevance of
alcohol's effects on stress responsiveness, subjects were subdivided into groups
23
presumed to be at high and low risk for alcoholism.
Risk designation was made
on the basis of the MacAndrew alcoholism scale (MAC).24

The MAC is composed of

49 MMPI items which were found to statistically differentiate outpatient alcoholics from other psychiatric outpatients.

The idea that the MAC is a measure

of future risk for alcoholism derives from a number of lines of evidence
including:

1) an archival study using the MMPI that found college-age prealco-

holics scored higher on the MAC than their classmates;25 2) studies showing the
26

temporal stability of the MAC in alcoholics following treatment and abstinence:
3) evidence indicating the MAC is sensitive to drinking problems in youthful
populationsj27 and 4) the finding that nonalcoholic sons of alcoholics score
higher on the MAC than nonalcoholic sons with a negative family history of
alcoholism. 28
Results of the risk analysis showed that the effect of alcohol on prestressor (basal) measures was similar for both high risk and low risk subjects.

However, striking differences between high and low risk groups emerged when the
data on stress response were examined.

As illustrated in Figures 1, 2, and 3,

alcohol consumption was associated with dampened IBI, EPTT, and ANX responsiveness for high risk subjects.

In contrast with these strong findings for high

risk subjects, alcohol consumption was found to be ineffective in altering
stress response for low risk subjects.

These results have potentially important

implications for the etiological importance of tension reducing effects of alcohol.

Most importantly, the data suggest that alcohol, when consumed in the con-

text of a stressful situation, is more reinforcing for subjects thought to be at
high risk for becoming alcoholic than for subjects thought to be at low risk.
This heightened reinforcement value could be seen as a potentially important
mediator of the presumed high risk of these subjects.
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ANX responses.

The above figures portray stress responses in the Alcohol and No Alcohol conditions for high risk and low risk
subjects. Each data point represents the change from the mean of the prestressor periods. Data have been
plotted so that the upward direction indicates a higher level of arousal. (Copyri~ht 1982 by the American
Psychological Association. Reprinted by permission of the publisher and authors.) 3

Since our analyses of these data were all post hoc and there was no other
research on the relationship between the MAC and the SRD effect, replication
seemed necessary before we could place a high degree of confidence in our
results.

Consequently, a second experiment was undertaken to replicate these

" d"~ngs. 23
f ~n

The design of the replication involved two major changes:

1) expectancy

was not manipulated and all subjects expected to receive alcohol, and 2) all
subjects were given the self-disclosing speech stressor.

In addition, a second

measure of presumed risk for alcoholism was included, the Socialization (So)
scale of the California Psychological Inventory.

29

The decision to employ the

So scale as a measure of risk for alcoholism was based on our impression that
it seemed to sample the constellation of traits such as aggressiveness, impulsiveness, antisociality, and extroversion that a number of prospective studies
found were predictors of the later development of alcohol problems.
Since little is known about designating risk on the basis of the questionnaire measures we employed, we decided to define risk in three alternative ways:
1)

}~C

alone - low scores on the MAC reflecting low risk, high scores indicating

high risk; 2) So alone - low scores signifying high risk, high scores signifying
low risk; and 3) MAC and So in combination (MAC-So) - high risk defined as
scoring both high on the MAC and low on the So, and low risk as low on the MAC
and high on the So.
As we had found in the previous study, alcohol consumption was associated
with increased HR (shorter IBI) , increased SC, and longer FPTT during the prestressor

ph~se

of the experiment.

Unlike the previous study, alcohol consump-

tion was not associated with significantly lower ANX ratings although the absolute magnitude of the difference in ANX ratings was similar in the two studies.
Thus, the physiological effects of alcohol on basal functioning were found to
be reliable across two independent samples although the finding regarding lower
ANX ratings following alcohol consumption was less robust.

The effects of

alcohol on basal functioning were not related to subjects' risk status.
"~ile

IBI, EPTT, and ANX responses to the stressor were found to be signifi-

cantly dampened by alcohol in the original study, only the findings for IBI
were robust to replication in the second study.

As can be seen in Figures 4

and 5, the dampened IBI response to the stressor was limited to high risk subjects when defined on the basis of either the So alone or the combined MAC-So
criterion.

Thus, for these risk designations, high risk subjects demonstrated

the SRD effect and low risk subjects did not.

However, when risk was defined
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the change from the mean of the prestressor periods. Data have been plotted
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solely in terms of the MAC, the magnitude of the SRD effects associated with
alcohol consumption did not differ significantly between high and low risk
groups.

Additional correlational analyses revealed that a subset of MAC

items, those associated with reports of early school maladjustment did
significantly predict the magnitude of SRD effects from alcohol.
Despite the less than complete replication, we feel that we have been able
to demonstrate in two independent studies that:

a) individual differences in

the SRD effect of alcohol do exist; b) these differences are statistically
significant and nontrivial in that one group of subjects manifests the SRD
effect and another does not; and c) these individual differences are related to
a set of characteristics that are sampled by measures such as the MAC and So.
Integration:

Vulnerability to SRD effects.

Although not yet conclusive,

evidence from both field and experimental studies suggests that alcohol consumption is more stress reducing for alcoholics than nonalcoholics.

For example,

compared to nonalcoholics, alcoholics are: a) more likely to report that
,
th
14,15
alcohol is tens~on reducing for
em,
b) likely to drink more when
18
stressed;
and c) more likely to show diminished stress responsiveness
17
following consumption of an alcoholic beverage.
It is not yet possible to
determine whether alcohol related tension reduction predisposes one to alcoholism or some pow results from the addictive process.

Even though the defini-

tive prospective studies remain to be done, cross-sectional studies have found
pronounced SRD effects in nonalcoholics presumed to be at risk for alcoholism~3
suggesting that a tendency to experience SRD effects from drinking precedes the
development of alcoholism.

Given the potentially reinforcing nature of SRD

effects, it may be that SRD effects mediate this risk for alcoholism.
Boundary conditions:
previously by Bandura,

1

Dose of alcohol and drinking history.

As pointed out

tension reducing effects of alcohol appear to be dose

dependent with greater tension reduction at higher doses. While stress
,
d
17,31-33
reducing effects of alcohol have been observed at relat~vely low oses,
around .5 g/kg, there have been a number of negative findings at this and
, h t 1Y h'~gh er d oses. 8,9,12,30 One 0 f th e more conS1S
' t en t f'1nd'1ngs ~n
' t he
sl~g
literature is that of attenuated HR responding following a 1 g/kg dose of alcohol. 22 ,23,30 The dose response relationships for stress reducing effects are
best illustrated by Wilson et al.'s30 finding of diminished HR responding at
the 1 g/kg but not at the .5 g/kg dose.
Although not well studied, the extent of a person's prior experience with
alcohol would seem likely to be important in determining his/her response to
alcohol.

However, the degree to which drinking history will determine the

extent of alcohol related tension reduction is difficult to determine.

While

heavier drinkers tend to report greater tension reducing effects than lighter
30
drinkers in drinking surveys,34,35 Wilson et al.
failed to find differences
between light and heavy social drinkers on the tension reducing effects of a
small and a large dose of alcohol.

Additional studies are needed to further

delineate dose response relationships and the importance of prior drinking
history.
DISCUSSION
ASpects of stress response affected.

Before we can consider individual

differences in the effect of alcohol on stress response, we must be able to
determine those components of stress response that are modified by prior alcohol consumption.

First, it is clear that not all aspects of stress response

are equally affected by alcohol consumption.

In several studies, cardiovascular

responding was affected while electrodermal responding was not, indicating that
.
22 23 30
something other than generalized sympathetic dampening is occurr~ng. ' ,
Although less consistent than the finding of dampened cardiovascular reactivity, the finding that alcohol often leads to decreased report of
.
17 22 31 33 .
anx~ety
, '.'
~n response to laboratory stressors is obviously of great
interest. However, the number of negative findings at several dosage
levels 8 ,9,12,23,30 tempers confidence in the robustness of this effect.

The

reason for the greater variability of findings for affective self-report
measures might be a function of the different

assessment strategies used,

variation in the demand characteristics associated with different experiments,
and probably other factors as well.
The finding that not all aspects of stress response are equally affected
by alcohol consumption has important implications for
stress

relationsh~ps.

supported.

theorizing about alcohol/

Clearly, a global tension reduction hypothesis is not

Alcohol consumption leads to a dampening of some aspects of stress

response but not others.

Given that alcohol does appear to dampen certain

responses to stress, a reasonable question to ask is "how does alcohol effect
these changes?".
Possible mechanisms of alcohol related tension reduction.

It is not yet

clear whether the SRD effects that we and others have observed are mediated
centrally or peripherally, nor is it clear what psychological or pharmacological
22 23 36
mechanisms are involved. We have previously suggested ' ,
that SRD effects
could be brought about in a number of different ways including:

a) a direct

pharmacological effect on physiological responsiveness; b) increased distractibility (making the person attend less fully to the stressor); c) altered
evaluation of the level of the threat (making the person feel the stress is
less severe); or d) increased efficacy expectations leading the person to
believe s/he will perform more competently in a stressful situation. Added to
37
these speculations is Hull's recent suggestion
that alcohol interferes with
the cognitive processes subs erving the state of self-awareness.
Evidence bearing on each of these alternative mechanisms is just beginning
to accumulate.

Somewhat surprisingly, alcohol consumption has not been found
23
.
12
to lead to heightened feelings of "competence"
or "sk~llfulness"
in coping
~ith

social stressors.

However, alcohol can affect the appraisal of the antici23
pated affective response to a stressor
and a number of alcohol effects are
37
consistent with the notion that alcohol consumption reduces self-awareness.

Thus, there is some basis for the notion that some of the observed physiological
effects can be mediated cognitively.
Certainly the data are consistent with a direct pharmacological effect on
sympathetic activity, perhaps through blocking of beta-adrenergic receptors.
This mode of action is supported by findings of decreased HR but not SC reactivity.

Furthermore, alcohol has been shown to reduce cardiac contractility,
.
38,39 F1na
. 11y, crav1ng
.
. f unct10n.
a b eta-ad renerg1c
and other symptoms associated with alcohol withdrawal can sometimes be reduced by the administration of
40 41
beta-blocking agents.'
Obviously, evaluation of this and other possible
mediating mechanisms will require much additional research.
Basis for individual differences in tension reducing effects.
are confident that we have been able to demonstrate

Although we

significant differences in

SRD effects among groups thought to differ in their proneness to developing
alcoholism, we are less confident in our ability to explain the basis of these
differences.

However, several possible mediators of these effects can be

considered.
One hypothesis is that these differences in SRD effects are mediated by
differences in the blood alcohol concentrations (BACs) achieved by study participants.

Since it appears that SRD effects are most likely to be found at

higher doses of alcohol, it might be expected that persons who obtain higher
BACs from a standard dose of alcohol are more likely to show SRD effects than
subjects who reach lower BACs.

Although we did not sample BAC frequently

enough to be able to definitively test this hypothesis, BAC obtained 15-20
minutes prior to exposure to the stressor did not correlate significantly with
HR response and thus is not the most likely candidate for a mediating mechanism.
The overall pattern of our physiological data suggests the cardiovascular
SRD effects we have observed are most likely a function of decreased betaadrenergetic neurotransmission.

It therefore seems likely that individual

differences in SRD effects from alcohol are mediated by differences in the
effect of alcohol on beta-adrenergic systems.

Presumably, these SRD effects

can be mediated peripherally.
vant CNS effects.

However, we would not wish to rule out rele42
Davis and walsh
have speculated that ethanol or one of

its metabolites such as acetaldehyde has effects on certain biochemical pathways such as the metabolism of biogenic amines.

Perhaps individual

differences in the tension reducing effects of alcohol can ultimately be related
to differences in effects on central catecholamines.

Another possibility for a mediating mechanism might be related to the
psychological dimension of augmentation-reduction (AIR).

AIR refers to dif-

ferences in perceptual experience with augmenters tending to increase perceived
sensory input and reducers tending to decrease it. In her pioneering studies,
43
Petrie
found that acute alcohol intoxication tends to make persons reducers
and that alcoholics, who tend to be augmenters, show more of this reducing
44
Using evoked potential measures to assess A/R, Buchsbaum and Ludwig
45
have obtained roughly similar findings. It has previously been pointed out
effect.

that these AIR effects are consistent with data generated by Cutter and his
colleagues

46 47

'

.

show~ng

alcoholics are more sensitive to pain stimulation than

nonalcoholics and that alcohol is more pain reducing for alcoholics than for
nonalcoholics.

Whether or not the dimension of AIR predicts the magnitude of

SRD effects has not yet been studied.
An interesting theory relating risk for alcoholism and tension reducing
45
effects of alcohol has been proposed by Tarter.
He hypothesizes that the
person prone to primary alcoholism (as well as psychopathy and "minimal brain
dysfunction") has a deficit in maintaining adequate arousal levels.

This dys-

function in arousal mechanisms is thought to lead to heightened responsivity to
stress.

Alcohol is posited to have a normalizing influence on arousal levels

in inadequately aroused persons, which in turn is thought to lead to decreased
responsiveness to stress.

In certain respects, data from our laboratory fit

Tarter's model quite well in that large magnitude SRD effects are associated
with psychopathic-like traits.

However, other aspects of our data are inconsis-

tent with Tarter's theory, particularly our failure to find differences in
either prestressor levels or responses to stress between our high and low risk
subjects in the sober state.

Although Tarter's model is a useful attempt at

integrating person variables and alcohol's tension reducing effects, we are
still far from understanding the empirical relationships that we've observed.
CONCLUSIONS
If research on tension reducing effects of alcohol is to make sense, individual differences must be considered.

In our review of the literature, indi-

vidual differences were shown to be important predictors of tension reducing
effects.

In our own research, the SRD effect was shown to be largely an

individual difference which was present in those thought to be at high risk
for alcoholism and absent in those thought to be at low risk.
number of important implications of this finding.

There are a

First, if a sample were

obtained in such a way as to exclude the most impulsive, extroverted, and
aggressive individuals (e.g., sampling from graduate and professional student
populations), SRD effects might not be found.

Second, even if a broad range of

personality types are sampled, SRD effects might be obscured unless some
procedures are employed for identifying persons likely to show such an effect
and partitioniog the variance accordingly.

Third, an etiological theory of

alcoholism based on tension reducing effects must account for these important
individual differences.
The ultimate determination of the etiological relevance of individual
differences in SRD and other tension reducing effects will result from prospective studies where the magnitude of relevant alcohol effects in young social
drinkers is correlated with the development and severity of later alcohol
problems.

If alcohol researchers begin to bank sufficient identifying informa-

tion to permit a long term follow-up of research participants, we can begin to
construct an empirical data base for testing etiological hypotheses of alcoholism.
SUMMARY

Evidence from a variety of sources demonstrates the importance of individual differences in the tension reducing effects of alcohol.

The possible

etiological importance of individual differences in tension reducing effects is
suggested by studies demonstrating more pronounced SRD effects from alcohol in
groups of problem drinkers and non-problem drinkers at high risk for alcoholism.
These differences would not appear attributable to acquired tolerance since an
explanation based on acquired tolerance would argue that these groups would
show less of a tension reducing effect, not more.

It is important to under-

score that the data accumulated to date do not suggest that anxiety proneness
is a crucial individual difference variable, at least
ranges.

in sub-clinical

The key determinant of whether or not alcohol is stress reducing

appears to be how susceptible someone is to the stress reducing property of
alcohol, not how prone s/he is to anxiety and other tension states.
It appears that even when relevant individual difference variables are
considered, SRD effects are found only for certain measures, and then only at
high doses.

Nevertheless, we believe these effects are of great potential

importance.

The challenge that lies before us is to explain the mechanisms

underlying these pronounced individual differences in SRD and other tension
reducing effects.

ACKNOWLEDGEMENTS
Randy O. Frost and Holly Merrill provided valuable comments on a previous
draft of this chapter.
REFERENCES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Bandura, A. (1969) Principles of Behavior Modification. Holt, Rinehart and
Winston, New York.
Cappel 1 , H. (1975) in Research Advances in Alcohol and Drug Problems,
Gibbons, R. J., Isreal, Y., Kalant, H., Popham, R. E., Schmidt, W., and
Smart, R. G. ed., Wiley, New York.
Cappell, H. and Herman, C. P. (1972) Q. J. Stud. Alc., 33, 33-64.
Hodgson, T., Stockwell, T. R and Rankin, H. J. (1979) Behav. Res. Ther., 17,
459-466.
Marlatt, G. A. (1976) in Stress and Anxiety, Vol. 3, Spielberger, C. D. and
Sarason, I. ed., Hemisphere, Washington, D.C.
Wilson, G. T. (1980) in Advances in the Study of Communication and Affect,
Vol. 9, Polivy, J. and Blankstein, K. ed., Plenum, New York.
Claridge, G. (1970) Drugs and Human Behavior. Praeger, New York.
Wilson, G. T. and Abrams, D. {1977} Cog. Ther. Res., 1, 195-210.
Abrams, D. B.and Wilson, G. T. (1979) J. Abn. Psychol., 88, 161-173.
Sutker, P. B., Allain, A. N., Brantley, P. J. and Randall, C. L (1982)
Addict. Behav., 7, 17-25.
Sher, K. J. Unpublished data.
Keane, T. M. and Lisman, S. (1980) J. Abn. Psychol., 89, 213-223.
Holroyd, K. A. (1978) J. Stud. Alc., 39, 737-744.
Cahalan, D. (1970) Problem Drinkers. Jossey-Bass, San Francisco.
Cahalan, D. and Room, R. (1974) Problem Drinking Among American Men.
Rutgers Center for Alcohol Studies, New Brunswick, N.J.
Lipscomb, T. R., Nathan, P. E., Wilson, G. T. and Abrams, D. B. (1980)
Arch. Gen. Psychiat., 37, 577-582.
Eddy, C. C. (1979) Alcsm. Clin. Exp. Res., 3, 107-114.
Miller, P. M., Hersen, M., Eisler, R. M. and Hilsman, C. (1974) Behav. Res.
Ther., 12, 67-72.
McNamee, H. B., Mello, N. K. and Mendelson, J. H. (1968) Am. J. Psychiat. ,
124, 1079-1081.
Mendelson, J. H. , La Deu, J. and Solomon, P. (1964) Q. J. Stud. Alc. Supp.
No. 2, 40-52.
Steffen, J. J., Nathan, P. E. and Taylor, H. A. (1974) J. Abn. Psychol.,
83, 542-547.
Levenson, R. W., Sheri K. J., Grossman, L., Newman, J. and Newlin, D. (1980)
J. Abn. Psychol., 89, 528-538.
Sher, K. J and Levenson, R. W. (in press) J. Abn. Psychol.
MacAndrew, C. (1965) Q. J. Stud. Alc., 26, 238-246.
Hoffman, H., Loper, R. G and Kammeier, M. L. (1974) Q. J. Stud. Alc., 35,
490-498.
Apfeldorf, M. (1978) Int. J. Addict., 13, 17-53.
MacAndrew, C. (1979) Addict. Behav., 4, 11-20.
Saunders, G. Rand Schuckit, M. A. (1981) J. Nerv. Ment. Dis., 169, 456-458.
Gough, H. G. (1969) Manual for the California Psychological Inventory.
Consulting Psychologists Press, Palo Alto, Calif.
Wilson, G. T., Abrams, D. B and Lipscomb, T. R. (1980) J. Stud. Alc., 41,
250-264.

31. Pol ivy , J., Schueneman, A. L. and Carlson, K. (l976) J. Abn. Psycho1. , 85,
595-600.
32. Brad1yn, A. S. , Strickler, D. P. and Maxwell, W. A. (l981) Addict. Behav. ,
6, 1-8.
33. Rimrn, D. , Briddell, D. , Zimmerman, M. and Caddy, G. (1981) Addict. Behav. ,
6, 47-51.
34. Brown, S. A., Goldman, M. S., Inn, A. and Anderson, L. R. (1980) J. Cons.
C1in. Psychol., 48, 419-426.
35. Southwick i L" Steele, C., Marlatt, G. A. and Lindell, M. (1981) J. Cons.
Clin. Psychol., 49, 713-721.
36. Sher, K. J. (1980) Unpublished doctoral dissertation, Indiana University.
37. Hull, J. G. (1981) J. Abn. Psychol., 90, 586-600.
38. Child, J. S., Kovick, R. B., Levisman, J. A. and Pearce, M. L. (1979) Circ.,
59, 120-125.
39. Knott, D. H. and Beard, J. D. (1972) in The Biology of Alcoholism, Vol. 2:
Physiology and Behavior, Kissin, B. and Beg1eiter, H. ed., Plenum, New York.
40. Carlsson, C. (l971) Int. J. Clin. Pharm. Ther. Toxicol., Suppl, 3, 61-63.
41. Carlsson, C. and Johansson, T. (1971) Br. J. Psychiat., 119,605-606.
42. Davis, V. E. and Walsh, M. J. (l970) Sci, 167, 1005-1007.
43. Petrie, A. (1967) Individuality in Pain and Suffering. University of
Chicago Press, Chicago.
44. Buchsbaum, M. S. and Ludwig, A. M. (1978) in Biological Effects of Alcohol,
Begleiter, H. ed., Plenum, New York.
45. Tarter, R. E. (1978) in Alcoholism: New Directions in Behavioral Research
and Treatment, Nathan, P., Mariatt, G. A. and L¢berg, T. ed., Plenum, New
York.
46. Brown, R. A. and Cutter, H. S. G. (1977) J. Abn. Psychol., 86, 179-188.
47. Cutter, H. S. G., Maloof, B., Kurtz, N. R. and Jones, W. C. (1976) J. Stud.
Ale., 37, 273-277.

