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Determinants of Alcohol Abuse in a
Psychiatric Population: A Two-Dimensionl Model
John E. Overall
The University of Texas Medical School at Houston

A method for multidimensional scaling of group
differences in categorical data patterns was used to
investigate configural relationships among alcohol
use and abuse groups. The analysis resulted in a
model from which two primary etiologic concepts,
plus a moderator, were derived. Exposure is the
concept that summarizes demographic factors re-
lated to level of alcohol use. However, problem
drinking differs from frequent drinking along a di-
mension in the demographic domain that is inde-
pendent of the exposure dimension. Duration of
frequent alcohol use is a concept that relates to
age, duration, and chronicity variables. The rela-
tionship between resources and responsibilities ap-
pears to be a moderator in the dimension separat-
ing frequent and problem drinking. Low income
and family responsibilities interact to make fre-
quent alcohol use more likely to be perceived as a
problem.

This study examines the application of a

method of multidimensional scaling of cate-

gorical frequency patterns in the development of
a conceptual model of demographic determi-
nants of alcohol use and abuse in a psychiatric
clinic population. Several demographic and
sociocultural characteristics have been reported
to relate individually to alcohol use and abuse in
contemporary society (Cahalan, Cisin, &

Crossley, 1969). A problem has been that the

variables have tended to be viewed either in iso-
lation or in very small clusters (Winokur & Clay-
ton, 1968). It was considered possible that a
multivariate approach could shed light on the
patterns of background variables that combine
to define a population at risk. The aim of the
analysis was to develop a model that could facili-
tate a parsimoneous conceptualization of the

major factors that distinguish populations hav-
ing different potentials for alcohol use and

abuse. Since there are more direct ways to pre-
dict from demographic variables whether given
individuals currently abuse alcohol, that info-
mation was not included in this study.
The background variables that have been im-

plicated in alcohol abuse are, for the most part,
categorical descriptors of personal or population
characteristics. Included are variables with sev-
eral mutually exclusive categories, while other
variables are dichotomous. Such nominal scale
data pose serious problems for most methods of
multivariate analysis. Nevertheless, factor analy-
sis has been used with some degree of success to
investigate individual differences in patterns of
drinking behavior and related symptoms (Horn
& Wanberg, 1969; Overall & Patrick, 1972). As
is well known, factor analysis has the purpose of
defining primary dimensions of difference

among individuals within a heterogeneous
sample. It is not a criterion-oriented method

and, hence, is not most appropriate for studying
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differences between samples from specified sub-
populations, such as alcoholics and nonalcohol-
ics.
To elucidate further the patterns of back-

ground variables that tend to distinguish prob-
lem drinkers from frequent drinkers, and fre-
quent drinkers from moderate drinkers or ab-
stainers, a multivariate methodology for analysis
of categorical data was used (Overall & Wood-

ward, 1977). The method is analogous to factor
analysis (principal components) of a matrix of
covariances among frequencies of occurrence of
categorical variables within different criterion
groups. Rather than distinguishing among dif-
ferent individuals within one heterogeneous
population, the analysis has the aim of providing
a scale model in which configural relationships
among several groups are displayed. This study
attempted to assess the interpretive value of this
method of multidimensional scaling in relation
to a problem for which a meaningful conceptual
model is still lacking. The utility of the method
in further alcohol research, and in epidemiologic
investigations in general, is a question of con-
cern.

Method

Subjects

As will be explained, the data that were

analyzed came from a study that was not pri-
marily designed as an &dquo;alcohol&dquo; project at the
outset. The subjects were 750 consecutive new
male and female patients seen in the Adult

Psychiatry Clinic of the University of Texas
Medical Branch in Galveston, Texas. The popu-
lation is largely, although not entirely, lower
socioeconomic. All individuals in the sample
were referred by a private physician or agency
for psychiatric evaluation.
Each new patient in this clinic setting is first

interviewed by a medical student upon arrival in
the clinic. The student completes a social and
psychiatric history on a standard checklist form.
One of the items on the form pertains to alcohol
use in four categories: abstain, moderate, fre-

quent, and problem drinking. An individual was
placed in the abstain category if he/she denied
any use of alcoholic beverages. Problem drink-
ing was understood to mean that, in the judg-
ment of the interviewer, alcohol abuse was in-
tegrally involved in, or contributory to, the diffi-
culties that brought the individual into the psy-
chiatric treatment setting. The moderate and
frequent categories were understood to repre-
sent different levels of alcohol use along an
ordered continuum from abstain to frequent;
but the exact dividing line between moderate
and frequent was not explicitly defined, because
it was implicitly assumed that those categories
represented graded points along a continuum of
increasing alcohol involvement. To the extent
that the categories are distinguishable in terns
of relevant history and demographic data, it can
be accepted that the classification was made
with reasonable reliability.

Analysis

This study was concerned with demographic
similarities and differences among clinically de-
fined groups that represent different levels of
alcohol use and abuse. Recognizing that some
background variables may distinguish certain
alcohol groups, while other background vari-
ables may distinguish other of the alcohol

groups, the number of independent dimensions
of pattern variation was also of interest. A multi-
dimensional scale model of configural relation-
ships among the four groups (abstain, moderate,
frequent, problem) was sought to provide an-
swers to these questions and to provide a basis
for conceptualizing the major demographic di-
mensions that separate the groups.
The categorical variables were first recorded

as 0,1 dummy variates, with l entered as the
score for the category to which an individual be-

longed and 0 otherwise. Each multicategory var-
iable thus produced multiple 0,1 elements in the
categorical data vector for each individual. A
mean profile was calculated across the 0,1
dummy variates in each of the four groups. Note
that the groups mean of the 0,1 scores for any
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one of the dummy variates is also the proportion
of the group falling in a single category of one of
the original demographic variables. The within-
groups variances of the 0,1 scores were also cal-
culated and considered in the analysis. Weight-
ing coefficients for the category variates are ele-
ments of the solution vectors for the matrix

equation

with restriction ~; ai = t where Z(p x k) con-
tains the means on p 0,1 category variates for k

groups, and E is a diagonal error matrix con-
taining the pooled within-groups variances for
the p 0,1 category variates. The solution can be
obtained by putting the equation in standard

principal components form

where bi = E&dquo;’ai and thus a, - E-&dquo;’bi. The b;
are normalized vectors which are principal com-
ponents of the matrix E-’ /2 ZZ’E-’ /2 andaiisob
tained by dividing each element in bi by the
standard deviation of the 0,1 dummy variate
with which it is associated. The vector ai con-
tains the scoring weights to be applied to cate-
gories of the original nominal-scale data. When
the weights are sumed over all categories to
which an individual belongs, the resulting com-
posite variables are discriminant scores that
tend to have maximum mean difference between

groups relative to the variability within the

groups.
The analysis was first accomplished to identify

the number of dimensions of pattern variation
required to distinguish among the four alcohol
groups and to clarify the general configural rela-
tionships among the groups. It became apparent
that two distinct types of pattern variation dis-

tinguished problem drinkers, frequent drinkers,
and abstainers. Subsequent analyses attempted
to refine the two primary contrast functions by
first leaving out problem drinkers to define the
abstain-to-frequent drinking dimension and

then by contrasting problem drinkers with fre-
quent drinkers alone. A multidimensional scale

model was constructed using the mean scale
scores on the two discriminant functions as coor-
dinate values to locate the groups in two-dimen-
sional space. Interpretation of the common ele-
ment in demographic characteristics most re-
lated to each dimension resulted in two con-

structs for a theory of the etiology of alcoholism.
It is with the interpretive value of the multidi-
mensional scaling method that this paper is con-
cerned.

Results and Discussion.

The initial analysis revealed that two indepen-
dent dimensions of variation in patterns of back-
ground variables were adequate for description
of differences among the four groups. Approxi-
mately 90% of the total variation in the group
frequency patterns of the demographic variables
was accounted for by the first two scale dimen-
sions. This is not particularly surprising, since
all differences among four groups can be repre-
sented in three dimensions.
The 10 categorical background variables that

contributed most to the definition of the two
functions were identified by inspection of the
category weighting coefficients (elements of the
ai vectors) produced by the initial analysis. It can
be noted parenthetically that a primary implica-
tion of this method of analysis is that it provides
a quick and efficient way of screening larger col-
lections of categorical variables for those few
which discriminate best among several criterion

groups. The 10 empirically identified discrimi-
nant variables were age, ethnicity, sex, duration
of illness, course of illness, work level, marital
status, number of children, religious attitude,
and father’s education.
The 10 selected variables were entered into a

second analysis of the same type to provide more
refined definition of the primary functions sep-
arating the four alcohol groups. The analysis re-
sulted in definition of two independent functions
of the 10 background variates that accounted for
90% of the total discriminable differences

among the four groups. The first discriminant
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function provided almost equally spaced separa-
tion among the four groups in the order: ab-

stain, moderate, frequent, and problem drink-
ing. The first function was thus interpreted as
representing the continuum of increasing levels
of alcohol use. The second function separated
the frequent group, at one extreme, from the

problem group at the other extreme. Indepen-
dent of mere level of alcohol consumption, the
second function identifies the pattern of back-
ground characteristics that distinguish problem
drinkers from other frequent users of alcohol.
The empirically derived scale values for the

four groups on the two primary dimensions of
difference in patterns of background character-
istics were used to locate the groups in a two-di-
mensional model for the purpose of examining
the configural relationships among them. The
two-dimensional scale model is presented in Fig-
ure I. It is apparent from this figure that the ab-
stain, moderate, and frequent drinking groups
differed from one another along a straight line
in the multidimensional space and that problem
drinkers differed from the other groups along a
different dimension. Thus, in demographic
characteristics, the model suggests that problem
drinkers are qualitatively different from other
alcohol groups. From an epidemiologic point of
view, problem drinking occurs in the presence of
combinations of background characteristics that
are characteristic of frequent drinkers (axis I’)
but requires the presence of other background
characteristics that are not equally present in
the frequent user group.
The weighting coefficients assigned by the

analysis to categories of the several background
variables are of interest for understanding the
nature of the discriminant dimensions. These

weighting coefficients, which are presented in
Table 1, are elements of the solution vectors 3¡
obtained from principal components analysis of
the standardized product matrix E-1I2ZZ’E-1I2,
as described in the Methods section. The scale
values used to locate the alcohol groups in Fig-
ure 1 were obtained by applying these same
weights to the category frequency vectors of ma-

Figure 1
Locations of Four Alcohol Behavior Groups

in Terms of Their Projections
on the Two Primary Scale Dimensions

with Rotation of Axes Indicating Distinction
Between Levels of Use and Alcohol Abuse

trix Z. Alternatively, the scale values for the four
groups could be calculated by summing the cat-
egory scale weights for categories in which each
individual belonged and then by calculating the
group means for the resulting composite scores.

Sex, work level, and religious attitude are the
three variables that appear most important in
defining the dimension of variation in levels of
alcohol exposure. The subpopulation that tends
to be most exposed to alcohol use is male, skilled
(as opposed to unskilled or unemployed), and
unconcerned or negative with regard to religion.
The subpopulation that tends to be least ex-

posed to alcohol is female, lower work level or
housewife, and positive in religious attitude.
The second function, represented by the ver-

tical axis in Figure 1, separates the problem
drinkers at one extreme from the frequent
drinkers at the other. The weighting coefficients
for the second function in Table 1 reveal that

age and duration or chronicity were the most

Downloaded from the Digital Conservancy at the University of Minnesota, http://purl.umn.edu/93227.  
May be reproduced with no cost by students and faculty for academic use.  Non-academic reproduction  

requires payment of royalties through the Copyright Clearance Center, http://www.copyright.com/ 



217

Table 1

Category Scale Weights Derived from Multidimensional
Scaling of Four Alcohol Usage Groups in Terms of

Ten Selected Background Characteristics

*Included with never employed are students and housewives.
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salient variables in distinguishing between fre-
quent and problem drinking. Contributing also
to this function, but in lesser degree, were social
class variables, including work level and father’s
education. Given that an individual belongs in a
segment of the population that is exposed
through frequent use of alcohol, classification as
having a problem with alcohol is more likely for
those whose fathers had low educational

achievement and who themselves have a poor
employment record. Finally, race enters as a

moderator variable in that the negative weights
given low social class indicators were nullified by
a positive weight assigned to the Black ethnic
category. Social class thus appears more rele-
vant in the definition of problem drinking in the
Anglo ethnic group. Marital status and presence
of children also received some weight in defining
the second function. Married individuals with
children were more likely to be perceived as hav-
ing an alcohol problem than are single individ-
uals. With some interpretation, the variables en-
tering into the discrimination between frequent
and problem drinking might be separated into
two groups. Age and age-related variables may
be conceived as primary determinants of alcohol
deterioration, while low social class and family
responsibilities may enter into identification of
alcohol abuse as constituting a problem.
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