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POLICY STATEMENT 

\ 

The primary aim of Multivariate Experimental Clinical Research is to 
provide a publication outlet for research in the areas covered and indicated 
currently by the terms personality study, clinical diagnosis and therapy, 
extending into the learning, social, physiological, applied and developmental " 
aspects of these. Although due representation is given to theoretical articles 
which may have a methodological basis, the journal is not one of multivariate 
statistical methods. Although multivariate in outlook, both manipulative and 
non-manipulative research is accepted. In fact preference is given to dynamic, 
manipulative and time-sequential studies. Particular encouragement is provided 
for pioneer experimental attacks on what is designated personality dynamics 
and motivation, as well as the natural expansion thereof into structured 
learning theory. 
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PSYCHOLOGICAL FACTORS AND BLOOD 
CHEMISTRIES AS DISEASE OUTCOME 
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G. Frank Lawlis 
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0. Carl Simonton and Stephanie Matthews-Simonton 
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ABSTRACT 

The relationship between blood chemistries and psychological variables was 
studied in a population of cancer patients, the majority of whom had been 
diagnosed with incurable disease. An intensive battery of psychodiagnostics 
was administered (including MMPI, BEM Sex Role Inventory, FIRO-B, IMAGE
CA, POMS), and blood analyses (CBC, LDH, Alkaline Phosphatase, Cortisol, 
Cholesterol, FF A) were conducted. Various criterion variables (i.e., median life 
expectancy, disease and rehabilitation status) were included in the analyses. 

Initially, blood chemistries were clustered according to common variance 
via factor analysis and the factors were used to predict present and follow-up 
disease status. Psychological variables were utilized to predict respective 
variances within the blood chemistries. Psychological variables were then factor 
analyzed and utilized to determine whether disease processes were related. 

The results of the analysis yield at least three basic conclusions: (1) Blood 
chemistries tend to reflect ongoing or concurrent disease state; (2) there is a 
statistical relationship between psychological variables and blood chemistries; 
and (3) psychological factors are predictive of subsequent disease status. How
ever, these relationships are multidimensional and ·too complex to be considered 
either causative or reactive at this time. The results are impressive in that blood 
chemistries offer information only about the current state of the disease, whereas 
the psychological variables offer future insights. 

INTRODUCTION 

Psychological factors, which include attitudes, emotions, reactivity to stress, 
personality characteristics, and life history patterns are assumed to be of 
importance in a patient's physical and mental response to treatment and to the 
quality of survival following a diagnosis of cancer. Since it has been well docu
mented that psychological components affect the organism as a whole, that 
there is a perpetual feedback and interplay between central nervous system 
activity, environmental influences, and biochemistry, it would seem that the 
study of these interrelationships as they pertain to disease response is long 
overdue. There have been previous attempts to demonstrate the relationship 
between psychological factors and the outcome of cancer (Stavraky, 1968; 
Blumberg, et al., 1954; Klopfer, 1957; and Krasnoff, 1959; and Achterberg, et al., 
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1976). With the exception of the Krasnoff study, a positive relationship was 
demonstrat.ed between attitude and/ or psychological factors and the progress 
of the disease. 

Few investigations appear in the literature that specifically relate psycho
logical and physiological components within a group of cancer patients. Most 
noteworthy is a study conduct.ed by Katz, et al., 1969, in which corticosteroid to 
androgen ratios were found to be relat.ed to a total defensiveness affectiveness 
score and to prognosis. Other studies have explored the relationship between 
steroid patterns and personality (Kissen & Rowe, 1969), pretreatment urinary 
hormone patterns and survival (Marmorsten, 1966), and the relationship 
between hormone metabolites and aspects of personality in cancer patients and 
patients with other diseases (Evans, Stem, and Marmorsten, 1965). In 1966, 
Corson published a comprehensive article on neuroendocrine and behavioral 
response patterns to psychological stress, summarizing the experimental 
:findings on the influence of psychological stress on cancer etiology and develop
ment. AB a result of his studies, Corson stated that emotional stress involves a 
complex neural-hormonal interaction involving the parasympathetic nervous 
system as well as the adrenomedullary and adrenocortical systems. However, 
based on the combined results of the studies cit.ed, no overwhelming conclusion 
can be drawn regarding the causal nature of the relationship, nor have the 
studies approached a comprehensive description of personality profiles of the 
patient as they related to physical measures. 

There is, however, a large body ofliterature describing the personality of the 
cancer patient, both in an etiological focus and as ramifications of the impact of 
the disease (see Achterberg, et al., 1976, for review). The conclusion from these 
studies is that there probably is a relationship which remains yet to be com
pletely defined. 

PROCEDURE 

The subjects on whom the current study was conducted were a very unusual 
group of cancer patients who elect.ed a complex and innovative psycho
therapeutic treatment offered by the Simontons in addition to the usual medical 
protocols. (It is important to point out at the onset that the study was not intended 
to be a verification of the effectiveness of the psychotherapeutic procedures. That 
type of result will depend upon clinical trials, either retrospective or prospective, 
consisting of a comprehensive matching of patient characteristics). The data for 
the study were collect.ed over a period of one and a half years, and involved 126 
patients. The mean age of the patient population was 44, with an age range of 
15-71. Fifty-eight percent of the patients were female, andfortytwopercentmale. 
A broad range of diagnoses of types of cancer were represent.ed, but the group 
was homogeneous in the sense that the majority (90%) could be classified as 
widely metastatic or incurable, with a mean projected life expectancy of 12.6 
months. Socioeconomically, the bulk of patients were classified as middle to 
upper-middle class, and were being treat.eel medically at major cancer centers in 
diverse geographical areas. 
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Instrumentation 

The instrumentation used to collect the data for the study included the 
following: 

Psychosocial Battery 

1. Minnesota Multiphasic Personality Inventory (MMPI). All standard 
scales and the experimental scales Ego Strength and Control. 

2. Locus of Control. Levenson's (1973) revision of the Rotter Scales to 
include a multidimensional scaling. 

3. Fundamental Interpersonal Relations Orientation - Behavior (FIRO-B). 
4. BEM Sex Role Inventory (BSRI). (Bern, 1974). 
5. Profile of Mood States (POMS). 
6. IMAGE-CA. A projective instrument developed by the investigators 

(Achterberg & Lawlis, 1977) and validated on the patient population in question. 
This protocol taps patient's attitudes toward disease, treatment, and the body's 
immune capabilities. The four most powerful factors on the analysis were in
cluded in this study and involve (a) the symbolism of the described imagery, (b) 
a judged ability to form visual images, (c) proported regularity of imaging, and 
(d) a clinical judgment of the relationship between a particular type of imagery 
and disease outcome. 

Criterion Variables 

1. Disease status. Disease state at the time of testing was categorized in the 
following manner: (a) No evidence of disease, (b) regression of disease, (c) 
stabilization, and (d) new growth. The judgment was based on patients' medical 
records from their referring physicians. 

2. Rehabilitation status. This category was determined by the treators in the 
project during patient staffing. It is a composite judgment.of the general activity 
level of the patient (i.e. engagement in both social and work activity) with a con
sideration of the reported pre-disease level as a baseline for judgment. The 
categories were: (a) 100% active, (b) 75%, (c) 50%, (d) 25%, and (e) hospitalized 
or otherwise bedridden. 

3. Median life expectancy. Median life expectancy was calculated for each 
patient based on End Results Tables supplied by the Department of Health, 
Education, and Welfare, and Cancer Prognosis Manual from the American 
Cancer Society. 

4. Time from diagnosis of metastatic or Stage IV disease to present. 
5. Time from diagnosis of metastatic or Stage IV disease to date of expiration 

(when applicable). 

Blood Variables 

1. Complete blood count (CBC): Red blood cells (RBC), White blood cells 
(WBC), Hemoglobin (Hgb.), Hematocrit (Hct.), Mean corpuscular volume (MCV), 
Mean corpuscular hemoglobin (MCH), Mean corpuscular hemoglobin concen
tration (MCHC), Eosinophils (Eos.), Basophils (Basos.), Metamyelocytes 

109 



MULTIVARIATE EXPERIMENTAL CLINICICAL RESEARCH 

(Metas.), Stabs, Segmented (Segs.), Lymphocytes (Lymphs.), Monocytes 
(Monos.), Plat.elets. 

2. Free Fatty Acids (FF A). 
3. Cortisol. 
4. Cholest.erol. 
5. Acid Phosphatase (total and prostatic). 
6. Lacticdehydrogenase (LDH). 
7. Alkaline Phosphatase (AKP). 
Following the development and refinement of the psychological battery and 

the selection of the blood factors to be studied, all patients presenting for treat
ment were administ.ered the battery, and blood was collected by Pathology 
Associat.es of Texas within 24 hours of the t.est administration. Preliminary 
investigation revealed minor variance in cortisol and cholest.erol levels, and it 
was recommended that these be dropped. Added to the blood work midway in the 
study were LDH and AKP. Patients were required to take the psychological 
battery since it was considered an int.egral part of the psychotherapeutic pro
cedure. Patients were advised to fast from midnight on the day before blood was 
taken until it was drawn between 8:00 and 10:00 in the morning. 

RESULTS 

The data were analyzed with three considerations: (1) The interrelationship 
and predictive power of blood chemistries to disease process, (2) the int.er
relationship of blood chemistry factors and psychological variables, and (3) 
the predictive power of psychological factors to the disease process. 

Analysis of Blood Chemistries 

The blood chemistries were subjected to an int.ercorrelation matrix of 
product moment correlations and factor analyzed with a principle axes solution. 
Factoring was terminated when the Eigenvalue became less than unity. The 
results are presented in Table 1, indicating eight factors were extracted which 
accounted for 69.6% of the total variance. 
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Table 1 

Blood Chemistry Factors 

Factor Eigenvalue Pct of Var .. Cum Pct 

1 3.31 13.8 13.8 

2 2.86 11.9 25.7 

3 2.66 11.1 36.8 

4 2.16 9.0 45.9 

5 1.67 7.0 52.8 

6 1.50 6.3 59.1 

7 1.28 5.4 64.5 

8 1.22 5.1 69.6 

The factors were then rotated towards simple structure utilizing the varimax 
factor solution criteria. Due to the high proportion of variables in the hyper
planes (52-89%), no further rotation was attempted. The resultant factor 
structure is presented in Table 2. Factor 1 was named a Red Cell Volume factor 
based on the high loadings ofMCV (.96) and HCT (.75). Factor 2 was interpreted 
as Quality of Red Blood Cells based on the high loadings of HGB (.93), RBC (.90), 
and HCT (.75). Factor 3 was interpreted as Quality of White Blood Cells because 
of the loadings on WBC (.60), Segs (-.86), and Lvmph (.92). 

Factor 4 was labeled as Acid Phosphatase because ofhfgh loadings on Eosin 
(.72), Total Acid Phosphatase (.30), and Prostatie Acid Phosphatase (.75). 
Factor 5 was labeled as a Toxicity Factor because of its high loadings on Alka
line Phosphatase (.92) and LDH (. 79). Factor 6 was l~beled as a Metabolic Factor 
because of the loadings of Cortisol (. 72), Cholesterol (.63), and total Acid 
Phosphatase (.40). Factor 7 was labeled Monocyte Reaction because of its high 
loadings on Monos (.80) and total Acid Phosphatase (.53). Factor 8 was labeled 
Blood Stress Reaction because of its high loadings ofFFA (.84) and WBC (-.42) 
and MCH (.41). 

The factor scores of the respective blood chemistries were then utilized to 
determine whether or not the blood chemistries covaried as to concurrent disease 
status utilizing an objective scale of subdividing the cancer patients into 4 
divisions (1 = no evidence of tumor; 2 = tumor size significantly diminished; 3 = 
tumor stabilized; 4 = significant tumor growth). Table 3 presents the univariate 
statistics with the individual factor score probabilities listed accordingly. It was 
noted that Factors 3, 6, and 7 significantly related to the concurrent cancer 
disease status. Accordingly, a discriminant function comprising the total 
complication of factors was computed yielding a ratio of 4.00 with a probability 
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of .0001 by chance alone. A two-month follow-up was then made regarding the 
patient disease status, thus allowing some subjects to be entered in category 
5 (Expired). The univariant analyses are presented in Table 4 showing that 
virtually none of the blood chemistry factors covaried as to follow-up disease 
status. Moreover a discriminant function of the total combination of factors 
yielded a ratio of 1.06 (p = .39). This probability indicated that there was no 
covariance beyond random chance relating to follow-up disease status by blood 
chemistries. 
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Table 3 

Covariance of Blood Chemistry Factors With 

Present Disease Status 

Variable 

Red Cell Volume 

Quality of Red Blood Cells 

Q~ality of White Blood Cells 

Acid Phosphatase 

Toxicity Factor 

Metabolic Factor 

Monocyte Reaction 

Blood Stress Reaction 

Wilks' Lambda 

0.9810 

0.9593 

0.9234 

0.9468 

0.9581 

0.8597 

0.8845 

0.9832 

Discriminant function (F 4.00, p < .0001) 

Variable 

Quality of White Blood Cells 

Metabolic Factor 

Monocyte Reaction 

Beta Weights 

-4.38 

-4.66 

-5.18 

Table 4 

Covariance of Blood Chemistry Factors And 

Cancer Process Follow-up 

Variable 

Red Cell Volwne 

Quality of Red Blood Cells 

Quality of White Blood Cells 

Acid Phosphatase 

Toxicity Factor 

Metabolic Factor 

Monocyte Reaction 

Blood Stress Reaction 

Discriminant function (F 1.06, p 

Wilks' Lambda 

0.9557 

0.9622 

0.9925 

0.98~1 

0.9665 

0.9840 

0.9587 

0.9842 

.39) 

113 

F 

0.6255 

1.3705 

* 2.6818 

1.8180 

1.4131 

• 5.2774 

• 4.2222 

0.5514 

p ~ .OS 

< .001 

< .01 

F 

1.1128 

0.9422 

0.1806 

0.2643 

0.8321 

0.3903 

1.0346 

0.3856 
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The Interrelationship of Blood Chemistry Factors and Psychological Variables 

Each of the blood chemistry factors was examined utilizing the factor score 
for that respective factor predicting the psychological variables. For virtually all 
factors, scores were predicted by the psychological measures at least at the .05 
level. Table 5 presents those factors with the predictive variance associated with 
each factor. It was interesting to note that there was very little overlap between 
the psychological predictors for the respective blood chemistries. For example, 
the FIRO-B scales were highly predictive of Factor 3; however, for Factor 6 there 
was complete absence of the FIRO-B scales. The MMPI scales were highly 
predictive of Factor 1; however, they were completely absent in Factors 3 and 4 . 
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Analysis of Psychological Factors 

The psychological variables were then factor analyzed according to the 
principal axes S0lution and rotated to the varimax criterion. Again factoring was 
terminated when the Eigenvalue was less than unity, yielding 11 factors and 
accounting for 74.3% of the total variance. These results are presented in Table 
6. Table 7 represents the factor structure of the psychological variables. It should 
be noted that there was high instrument variance, and the homogeneity within 
the correlation matrix tends to overdramatize the common variance. 

Table 6 

Psychological Factor Extraction 

Factor Eigenvalue Pct of Var Cum Pct 

l 6.73373 19.2 19.2 

2 3.70305 10.6 29.8 

3 2.77489 7.9 37.7 

4 2.43416 7.0 44.7 

5 2.21316 6.3 51.0 

6 1.79937 5.1 56.2 

7 1.57545 4.5 60.7 

8 1.30511 3.7 64.4 

9 1.25495 3.6 68.0 

10 1.15465 3.3 71.3 

11 1.05663 3.0 74.3 

Factor 1 was interpreted as the Mood State Factor since all six scales of the 
POMS loaded highly on this factor. Factor 2 was labeled Psychopathological, 
since all scales on the MMPI except Masculine/Feminine and Hypomania loaded 
on that factor .. Factor 3 was labeled Denial. All three Lie dimensions of the 
MMPI loaded on that factor together with the MMPI experimental Control score. 
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Factor 4 was labeled Inclusion/ Affection with those scales of the FIRO-B loading 
highly on that fa~tor. Factor 5 was called Imagery since the four imagery scales 
loaded on it. Factor 6 was labeled the Locus of Control with two of three control 
(Internal and Powerful Others) scales loading on that factor. Factor 7 was labeled 
Personal Independence based on the high loading by the Hypomania scale (.61), 
Paranoia (.39), Social_Introversion (-.40), and Wanted Control (FIRO-B) (-.41). 
Factor 8 was interpreted as Sex-Role Dimension indicated by the FIRO scale of 
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the Express Control (.67), BSRI (-.52) and Masculine/Feminine Scale of the 
MMPI (.51). Factor 9 was interpreted as Negative Self-Investment. This was 
based on the loadings on the Internal scale of the Locus of Control (-.52), Paranoia 
on the MMPI (.40) and Imagery Strength on the IMAGE-CA (-.39). Factor 10 was 
interpreted as Aff ectional Needs based on the Wanted Affection scale of the 
FIRO-B (.74) and Symbolism of Imagery (.35) and Expressed Affections scale of 
the FffiO-B (.19). Factor 11 was interpreted as a Need for Psychic Control as 
indicated by the high loadings of the MMPI factors of MF (.38). Schizophrenic 
(.38), and Control (.40). 

These psychological factor scores were combined and computed and related 
to the four cancer disease states described previously. With respect to the con
current cancer disease status the F ratios are presented in Table 8 indicating that 
psychological Factors 3 and 5 were significant covariants within themselves 
according to the respective disease states. These were also combined within a 
discriminant function yielding an F value of 5.09 significant beyond the .001 
level. 

Table 8 

Discrimination With Psycho Factor ·scores 

Variable Wilks' Lambda 

Mood State 0.9554 

Psychopathological 0.9993 

Denial 0.9231 

Inclusion and Affection 0.9904 

Imagery 0.7421 

Locus of Control 0.9497 

Personal Independence 0.9798 

Sex-Role Dimensions 0.9882 

Negative Self-Investment 0.9804 

Affectional Needs 0.9947 

Need for Psychic Control 0.9530 

Uni variants 
F 

1.5101 

0.0224 

* 2.7924 

0.3148 

11.2347 

l. 7129 

0.6668 

0.3849 

0.6449 

0.1712 

1.5937 

* 

Discriminant function (Wilks' Lambda = 644, F = 5 .09, p ( .001) 

Variable 

Denial 

Imagery 

Need for Psychic Control 

Variables in the Analysis 

Beta Weights 

4.52748 

-4.89222 

-4.23759 
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F To 
Remove 

3.11716 

11.65329 

1.50541 
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The psychological factors were also subjected to the five follow-up cancer 
disease categories, and these univariant F ratios are presented in Table 9. 
Factors 3, 5, 6 and 9 were significant beyond the .01 level and predictive of cancer 
follow-up within themselves. However, in combining these factor scores in a 
discriminant function the approximate F value was 3.92, significant beyond 
the .01 level, and the weights are presented. The discriminant scores were cal
culated and appeared to covary to disease status linearly. Consequently, a 
multiple regression was calculated utilizing the same weights as the discrimi
nant function yielding an adjusted (shrinkage) coefficient of .66 (F = 8.74, p .. 001) 
for present disease status and .64 (F = 9.74, p .001) for follow-up disease status. 

Table 9 

Wilks' Lambda (U-Statistic) and Univariate F-Ratios 

Variable 

Mood State 

Psychopathological 

Denial 

Inclusion and Affection 

Imagery 

Locus of Control 

Personal Independence 

Sex-Role Dimensions 

Negative Self-Investment 

Affectional Needs 

Need for Psychic Control 

Wilks ' Lambda 

0.9562 

0.9681 

0.8993 

0.9540 

0.7694 

0.9121 

0.9863 

0.9735 

0.9095 

0.9982 

0.9487 

Discriminant function (Wilks' Lambda• .544, F = 3.92, p .01) 

Variables in the Analysis 

Variable 

Denial 

Iaagery 

Locus of Control 

Negative Self-Investment 

Beta Weights 

7.16074 

-7.86457 

-6.76618 

-6.39068 

118 

F 

0.8663 

0.7902 

2.6881* p<.os 

1.1562 

7.1934* p<.001 

2.3128* p~.05 

0.3340 

0.6537 

2.3869* p~.05 

0.0433 

1. 4319 

F To 

Remove 

3.32851 

8.23575 

2.84651 

2. 76065 
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DISCUSSION 

In order to understand the underlying relationships between blood 
chemistries an<! psychological variables, an extensive condensation of variance 
has been attempted in the results. First, the blood chemistries were clustered 
according to common variance via factor analysis, and the blood chemistry 
factors were utilized to determine whether or not they related to present and 
follow-up disease status. Next, the psychological variables were utilized to 
predict the respective variances within the blood chemistries. And finally, the 
psychological variables were factor analyzed and utilized to determine 
whether or not they could predict present and follow-up disease status. The 
results of the analyses do indicate at least three basic conclusions: (1) Blood 
chemistries tend to reflect ongoing or concurrent disease state; (2) There is a 
statistical relationship between psychological variables and blood chemistries; 
and (3) Psychological factors are predictive of subsequent disease state. However, 
these relationships are multidimensional and too complex to be considered either 
causative or reactive at this time. 

To put things in perspective, the overall results were impressive to the 
extent that psychological factors did predict follow-up disease status, whereas, 
blood chemistries indicated no such relationship. These results could be under
stood in the sense that blood chemistries are merely reflective of the body's 
current status and are usually only indicative of disease states when extremely 
deviant from the mean. Psychological factors, on the other hand, seem to foretell 
or precede certain physical response patterns. From the results of this research, it 
appears that if a patient utilizes a great deal of denial, if he sees his body having 
little ability to fight the disease, and ifhe expresses significant dependencies on 
others, he is more likely to receive a poor disease prognosis upon two-month 
follow-up. 

These results can be interpreted and understood in a common sense perspec
tive, as well as having extensive implications for the practice of medicine and 
treatment of cancer. If the physician considers the patient's blood chemistries, 
he has information only about the current state of the patient's physical condi
tion. Psychological variables, on the other hand, offer future insight. This 
certainly makes a case for psychological instrumentation in medical practice 
for the treatment of cancer. In this context, it may be of some value to further 
explain the follow-up interval. Two-month follow-up was considered optimum for 
two reasons. First, the patients were all given a very limited length of time to 
live - many, in fact, had already exceeded the median life expectancy prior to the 
study. Second, if any realistic treatment planning were to take place based on 
test results, it would be for a month ( or two) in advance - not six months or a year. 

The resultant high variance between blood chemistries and psychological 
variables was not surprising to the researchers. What was surprising, however, 
was the fact that the blood chemistries were predicted by so many different 
combinations of psychological measures. For example, virtually every psycho
logical test utilized in the study did load in some respect on to one or more of the 
blood chemistry factors. Interestingly enough, of the blood chemistry factors that 
did appear to relate to disease state, the imagery variables loaded at least once. 
The imagery was also found to be the most important in predicting subsequent 
disease state. 
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While psychological variables may or may not be causative in nature, they 
are in any case reactive to the physiological state of the patient. For example, the 
more fatigued a patient becomes due to physiological reasons, the more apt he 
will be to become depressed and pessimistic. Consequently, there will be 
expressions of such process within the psychological realm. We generally 
assume a reciprocity of the interaction, such that trauma, prolonged stress, 
depression, and anxiety, for example, also affect physical functioning via 
central nervous system involvement, hormonal imbalance and so forth. How
ever, regardless of whether or not the causal nature of psychological events is 
accepted, this type of research is justified in order to understand the different 
processes by which patients react to the deterioration aspects of cancer and to 
more effectively determine individual treatment strategies. 

Blood chemistries in themselves are difficult to understand and interpret in 
light of disease process. For example, only three factors appear to relate to the 
cancer progress. The three blood chemistry factors that related had to do with 
the Quality of White Blood Cells (Factor 3), the Metabolic Factor (Factor 6), and 
the Monocytic Reaction (Factor 7) - all in the direction of more disease compli
cations. Since these factors related to deterioration, the three psychological 
factors can also be assumed to relate to physical decompensation. For example, 
the psychological factors relating to Factor 3 would indicate that the worse the 
patient was in his or her condition, the more concrete (and hence less symbolistic) 
the imagery of disease, the more Wanted Inclusion and Expressed Control, and 
the less Expressed Inclusion and Wanted Affection (FIRO-B) would be apparent. 
This dimension appears to indicate an interpersonal demanding approach to 
impending disease disaster. The psychological variables relating to Factor 6 
indicate that the more elevated the blood chemistries are that load heavily on 
this factor the more sex role conscious one is, the more concrete and noncreative 
one's personality becomes and the less imagery one has for disease constructs. 
Factor 7 has the components ofless Wanted Control, more sex role conformity, 
less Hypomania, lower feelings of control by Chance, and imagery which is 
clinically felt to be related to poor prognosis. All of these dimensions appear to 
relate to a more restricted approach to life, and more likely the prospects of 
disease process itself are similarly restricted. 

Although the remaining blood chemistries are more difficult to understand 
in relationship to the disease, the underlying psychological factors will be 
interpreted in order to understand the psychological aspects of cancer, not as they 
pertain to the disease process itself, but merely as relevant by their pre~ence. 
Factor 1 appeared to relate to a fairly naive approach to life in which there is very 
little rationalization or ego involvement in psychological aspects. Factor 2 
related to the apparent psychological requirement for others to be protective 
of personal needs. Factor 4 appeared to reflect a general state of anxiety or 
tension. Factor 5 relates to a general denial factor, and Factor 8 relates to per
ceived locus of control to be enhanced by following prescribed directions by 
powerful others and involving oneself in the belief system of those others. This 
can be seen by patients who desperately follow the instructions of the doctor, in 
hopes that through obediency to those instructions and the powerful influence 
of the doctor, these can be handled more effectively. 

The psychological variables may relate to disease prognosis rather than 
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the death process since the majority of patients tested were either stabilized or 
showing improvement in disease status. It is nevertheless important to note the 
implications for understanding the dying process and perhaps its relevance to 
the disease management in the last stages. Perhaps there could be implications 
as to management and counseling during these stages. With regard to the 
implications the work may have relating to prognosis, it must be recognized that 
there are at least theoretical bases for understanding stress as potential concerns 
in the management of cancer. These prognostic indicators do have extreme 
relevance to the medical treatment and anticipation of the disease process. 

In view of the evidence that psychological variables can offer information 
having significant value in predicting future disease status, it is difficult not to 
speculate as to the possible disease intervention and prevention aspects of a 
behavioral approach to medicine. Unfortunately, psychologists have not clearly 
formulated their roles in the preventative medical approach, even though 
researchers (as in this report) continue to substantiate the likelihood that 
dynamic and systematic psychological factors predate clinical manifestation 
of a change in disease. The failure to become involved in this area possibly stems 
from lack of techniques generally recognized as efficacious, absence of instru
mentation to assess effectiveness, and lack of opportunities to become involved 
in this area. Even under the most ideal circumstances, courage is required to 
challenge the existing treatment model which includes psychological expertise 
rarely and then usually only in the case of significant psychopathology. 
Regardless of the direct utilization of these data analyses, the covariance 
between psychological aspects and disease process cannot be denied their 
correlational predictability. Perhaps if we can better understand dimensions 
underlying the relationships between these two sets of data we can better 
understand the motivation underlying the disease behavior itself. 
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ABSTRACT 

Individual differences multidimensional scaling procedures were used in 
two experiments to discern how judged · similarity and perceptual similarity 
related to interpersonal attraction. In both experimental groups, subjects were 
also objects of judgment . . The procedure permitted identifying judgment 
dimensions used by the group, and locating subjects on the dimensions in two 
ways: 1) in terms of how much each subject weighed each dimension in formu
lating judgments and 2) in terms of where each subject was judged to lie on each 
dimension. In the former case Euclidian distances between pairs of subjects 
across dimensions comprised a measure of perceptual similarity and in the latter 
case, a measure of judged similarity. In Experiment I, conducted on bridge 
players, best friend choices were significantly and independently related to both 
perceptual similarity and judged similarity. In Experiment II, conducted on a 
fundamentalist church group, degree of friendship across the range of per
ceptual and judged similarity was assessed. Results were consistent with those 
obtained in Experiment I. 

INTRODUCTION 

The present study represents an attempt to discern the extent to which both 
judged similarity (i.e. similarity in the way persons view others) relate to inter
personal attraction. There is little question that judged similarity is related to 
interpersonal attraction across a variety of attributes and measurement tech
niques (e.g. Byrne, 1961, 1969; Bersheid & Walster, l969; Rubin, 1973). However, 
relatively little is known about the effects of perceptual similarity on inter
personal attraction. 

These two aspects of similarity differ in terms of observability. Persons are 
judged to be similar because they appear to be similar in terms of overt physical 
characteristics, expressed attitudes, activities, etc. To say that persons are 
perceptually similar requires knowledge of the types of information they take into 
account and how they tend to combine this information in forming judgments. 

Tesser (1971, 1972) has distinguished between what he has termed "struc
tural similarity," or the consistency of relationships among attitudes, and 
"evaluative similarity," or the proportion of similar attitude statements. Both 
factors were significantly related to interpersonal attraction. 

In Tesser's studies, as in others concerned with the experimental investiga
tion of interpersonal attraction, subjects were provided with a limited range of 
information about hypothetical others. As Kahneman and Tversky (1973) have 
noted, such procedures may serve to exaggerate the importance of the available 
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information rather than provide an understanding of its importance in natural 
social situations. 
· To provide reasona hie tests of the hypotheses that persons like others who 
are judged to be similar to themselves and who are perceptually similar to them
selves, it would seem necessary to (1) consider patterns of judged similarity, per
ceptual similarity and interpersonal attraction within groups of persons who are 
all well acquainted with one another, and (2) measure similarity unobtrusively 
without forcing subjects to attend only to experimenter selected information. 

The two experiments that are the subject of the present paper entailed the use 
of a method of individual differences multidimensional scaling (INDSCAL) 
developed by Carroll and Chang (1970, also see Carroll, 1972) to provide 
measures of judged similarity and perceptual similarity among persons within 
groups. In Experiment I, members at a women's bridge club served as both judges 
and objects of judgment. The judgment task required that each member indicate 
how similar (on a nine point doubly anchored scale) she thought each of all 
possible pairs of members was to one another. The bridge players were sub
sequently asked to indicate (among other things) who their one or two best friends 
in the group were. 

Experiment II was essentially a replication of Experiment I on a different 
set of persons: Members of a protestant church group. Subjects were, however, 
asked to rate how much they liked each of the members rather than simply to 
indicate who their one or two best friends were.-

The INDSCAL technique provides (1) a matrix of weights that indicates how 
subjects are judged with respect to the dimensions and (2) a matrix of weights 
that indicates the extent to which each judge weighs each dimension in formu
lating judgments. The uniqueness of the INDSCAL technique, of course, lies in 
this latter provision, for it becomes possible to have a greater understanding 
of individual differences in the judgment process. Wish (1972), for example, 
has used the technique to compare hawks' and doves' judgments of nations, 
finding that the hawks tend to base their judgment on political ideology and 
the doves on economic development. 

, When the judges are, at the same time, the objects of judgment, it is possible 
to locate such subjects as judged objects and as perceivers in spaces of equivalent 
dimensionality (Jones & Young, 1972). In both of the presently reported experi
ments Euclidian distances between subjects within judgment space and within 
perceptual space were related to friendship choice information to test the 
experimental hypotheses that judged similarity and perceptual similarity are 
related to interpersonal attraction. 

METHOD 

EXPERIMENT I 

Subjects. Twelve women who were members of a duplicate bridge club 
participated in the experiment. The Experimenter was acquainted with most of 
the subjects. Except for one woman who was a regular substitute, all subjects 
had been members of the group for at least two years. Club meetings were all 
day sessions held twice monthly at members' homes on a rotating basis. Unlike 
many duplicate games, partners as well as opponents shifted after every third 
hand; hence all members had, over time, opportunity to observe and interact with 
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one another as bridge partners and opponents in each of the members' homes. 
Most of the members live near one another and interact in other social situations 
as well. Ages ranged from late thirties to middle sixties. 

Procedure. As the subjects arrived, the experimenter gave them pencils and 
paper. Subjects were seated and their cooperation was solicited. The following 
instructions were then read to them: "You will be making a series of similarity 
judgments on members of this group. That is, I want to know how nearly alike you 
think pairs of members of the group are. You may take anything you like into 
account in making these judgments." The ratings were made on a nine point 

I 

doubly anchored rating scale with one representing "most similar" and nine 
representing "least similar." To insure some variablility of response the subjects 
were told, "In general, the ayerage amount of similarity should be about 'five;' the 

. two people you consider to '&e most like one another should be 'one' and the two 
people you view as most uniike one another should be 'nine.' This is offered to 
provide a frame of reference for you; you are not bound to using the two ends of 
the scale and your judgments may, on the average, be higher or lower than five." 
The experimenter then proceeded to read the 66 Ross ordered (Ross, 1934) pairs of · 
names with subjects indicating their judgments on the rating form after each 
pair was read. 

When the rating task was completed, subjects were asked what factors they 
took into account in making their judgments. They were then asked to respond, 
on the back of the evaluation fot,m, to the following questions: 

1. How many people in this poup are better bridge players than you? (self 
rating of bridge playing ability) 

2. How long have you lived i~ (name of community)? 
3. Name the single person (or, if necessary, 2 persons) in this group whom 

a. you have known the longest 
b. you think plays bridge best 
c. you like most 

4. What magazines do you read regularly? 
5. What political party do you belong to? 

Information on each subject's age and educational level was also collected at 
this time. 

Analyses. An INDSCAL (Carroll & Chang, 1970) analysis was performed. 
This procedure, like other multidimensional scaling techniques, yields a dimen
sional solution to account for the judged distances among objects (in this case 
bridge players), with weights to indicate the extent to which each object was 
judged to possess the dimensional characteristics. Unlike other techniques, the 
solution simultaneously provides weights to indicate the extent to which each 
judge apparently uses each dimension in forming his impressions. 

It was therefore possible to locate each subject in both a "judged" space and a 
perceptual space. That is, both the extent to which each subject was judged to 
possess each of the dimensional characteristics and the extent to which she used 
each of these characteristics in forming her own judgments were determined. 
Sociometric and self report data were used to name the dimensions and in some 
cases, additional information was gathered from the individuals who used the 
dimension to the greatest extent in forming judgments. 

Euclidian distances (across dimensions) between subjects were calculated 
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within the judged space and within the perceptual space. These indices reflected 
judged similarity and perceptual similarity among all pairs of subjects. 

Distance between subject and best friend(s) was compared with average 
distance between subject and all others in both the judged space and the per
ceptual space using t tests. 

EXPERIMENT II 

Subjects. Twelve members of a protestant church group served as subjects. 
As it turned out, the group had become two groups by the time the data were 
collected. Members had finally decided to resolve a longstanding dispute over 
matters of church dogma by remaining nominally unified but holding separate 
services. Included in the group were a minister and a lay leader, who participated 
in both groups. 

Procedure. Subjects provided distance judgments as in Experiment I. They 
were then asked to indicate on a 10 point scale how much they liked each of the 
members. (Both the lay leader and the minister, in their separate ways, refrained 
from providing discriminating liking judgments. In the former case, no values 
were assigned. Additional information used to name the obtained dimensions 
was also collected.) 

Analyses. The data were analyzed in the same manner as in Experiment I 
except for a difference in the method used to relate friendship information to 
distances in the two spaces. Because the task in this case required rating each 
individual on a continuous rating scale, it was possible to assess magnitude of 
friendship rating across the range of ordered distances in the two spaces. 

RESULTS 

Experiment I. A four dimensional solution to the multidimensional scaling 
of distance judgments was selected for interpretation and subsequent analysis. 
The correlation between distances within this space (using the obtained dimen
sional weights) and actual distance judgments was .71; hence the solution 
accounted for approximately half of the variance in these judgments. Correla
tions for individual subjects ranged from .82 (one of the two members with longest 
tenure in the club) to .45 (the substitute). 

All four of the obtained dimensions were interpreted using data obtained at 
the time of testing, combined with information sub~equently obtained from 
subjects. Rank-order correlations between orderings of persons on various 
attributes and orderings of these persons on the obtained dimensions were 
employed to interpret the dimensions. The obtained dimensions and the methods 
used to name each are described below. 

Interpersonal Warmth (Likeability). The ordering of persons on this 
dimension correlated .79 with an ordering of persons according to number of 
times they were mentioned as most liked (ties, of course, served to suppress the 
magnitude of this correlation). The subject whose judgments were most saturated 
with this dimension had mentioned warmth as a basis for her judgments. Several 
months later she was asked to rank order the other members of the group on 
warmth, without seeing the INDSCAL solution. Her rankings correlated .89 
with the obtained ordering of persons on the dimension. 
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Active-Passive. While this dimension was clearly related to age (rho= .72), 
the person who used the dimension most mentioned athletic ability as a basis of 
judgment. However, the experimenter was unable to contact her for additional 
information. Two other subjects with relatively high perceptual weights on this 
dimension had mentioned related criteria for formulating distance judgments 
(one mentioned general activity level and the other, active vs. passive interests). 
When asked to order persons on the mentioned attribute they produced lists 
that correlated .82 and .91, respectively, with the obtained ordering. 

Neatness (Attention to appearance). None of the initially collected socio
metric information was useful in naming this dimension. It seemed to one 
colleague who was acquainted with the subjects that the dimension reflected 
attention to personal appearance and neatness of home environment. While the 
person whose judgment was most saturated with this dimension did not mention 
using it, when asked to rank the members on attention to appearance of self and 
home she produced a list which correlated .83 with the obtained dimension. 

Bridge Playing Ability. This dimension correlated .81 with self ratings of 
bridge playing ability. The three people who received nominations as best bridge 
player in the group occupied the top three positions on the dimension. It should 
be noted that all three of these persons perceived themselves to be the second 
best bridge player, naming one of the other two as "best." 

Distances between pairs of subjects in the judged space and in the percep
tual space were obtained. Distances in the two spaces were unrelated (r = .03). 
That is, judged similarity was orthogonal to perceptual similarity. 

Because four persons chose to name two rather than one "best friend" a total 
of 16 friendship choices were made. Under the null hypothesis 1/11 (9%) of these 
choices would be expected to be closest (in either the perceptual space or the 
judged space) to the person making the choice. That is, the expected number of 
friendship choices who are the closest person in either the judged space or the 
perceptual space is 1.44. Of the sixteen friendship choices 9 (56%) were persons 
judged to be most similar to the person making the choice. Of these same friend
ship choices, 5 (31 %) were least distant within the perceptual space from the 
person making the choice. 

Euclidian distances of best friend from subject and average Euclidian dis
tance to all other subjects for both the judged space and the perceptual space 
are presented in Table 1. It should be noted that the distance from friend exceeded 
the ave~age distance from all others in only one case in either configuration; in 
both cases distance from friend(s) was significantly less than average distance 
from others in judged and perceptual spaces (t(l 1) = 5.95, p < .01 and t(l 1) = 4.40, 
p < .01, respectively). 
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Table 1 

Euclidian distances across judged and perceptual space 

Distance in Judged Space Pistance in Perceptual Space 

Between subject Average between Between subject Average between 

Subject and best friend(s) subject and and best friend(s) subject and 

all others all others 

A .60 .85 .15 .35 

B .81 .80 .25 .39 

ca .69 1.03 .45 .32 

D .12 .68 .17 • 36 

E .97 1.81 .28 .41 

Fa • 71 .94 .25 .35 

G .12 • 77 .17 .33 

Ha .46 .82 .25 .45 

.55 .98 .28 .45 

Ja .59 .83 .41 .56 

K .55 .92 .28 .30 

L .60 .90 .15 .45 

t = 4.00, E.. < .01 t = 4.40, E._ < .01 

aThese subjects chose two best friends and the reported distance represents an 

average of the two choices. 

Experiment II. A three dimensional solution to the church group data 
correlated . 75 with the actual distance judgments, accounting for 56% of the 
variance in these judgments. Correlations for individual subjects ranged from 
.50 to .90, suggesting that the solution provided a reasonably accurate descrip
tion of all subjects' judgments. 

Ratings obtained from subjects subsequent to the judgment task were used to 
label the dimensions as follows: Liberalism-conservatism, active-passive, 
intelligent-unintelligent. 

As in Experiment I, Euclidian distances between all pairs of subjects in 
both the judged space and the perceptual space were calculated. Because friend
ship ratings of all subjects made by all subjects (except the minister and lay 
leader) were available, it was possible to examine how friendship ratings vary as 
a function of ordered distance (in both the perceptual and judgment space) from 
the source of the rating. These data are presented in Table 2. 
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The rank order correlation between ordered distance in the judgment space 
and ordered friendship ratings (first averaging ratings across subjects) was .88, 
p < .01. In the perceptual space the rank order correlation was. 71 (p< .05). That 
is, the closer the rated subject in either the judgment space or the perceptual 
space, the higher, in general, the liking rating. (It is interesting to note that it 
is not those persons who are most distant in the perceptual space who appear to 
be most disliked. This suggests the possibility [ untestable in the present study] 
that some degree of perceptual congruity is necessary to establish bases for 
disliking a person). 

In addition to demonstrating that persons like others who are perceived to 
be similar to themselves, the present results suggest that persons like others who 
form judgments in the same manner as they. 

Whether it is the case that persons like one another because they are per
ceptually similar or that they become perceptually similar as a result of liking 
one another is impossible to discern from the present study; association un
doubtedly effects a wide variety of types of similarity (Newcomb, 1961). At the 
same time, initially high levels of perceptual congruence probably attract 

Table 2 

Friendship Ratingsa 

Ordered Distance from Source in Judged Space 

Subject 2 3 4 5 6 7 8 9 10 11 

1b 

2c 

3 1010 109 92 108 87 74 75 71 76 311 312 

4 105 101 1011 73 59 52 812 610 77 78 86 

5 94 811 612 97 83 79 51 810 97 88 86 

6 107 58 g9 1011 82 612 85 103 910 84 61 

7 106 109 102 58 63 95 410 1011 84 91 512 

8 56 97 103 1010 109 105 92 74 311 512 71 

9 92 73 810 87 gl 64 58 75 86 511 810 

10 103 89 82 108 67 64 75 61 96 311 312 

11 1012 105 104 78 107 89 101 72 78 53 510 

12 911 95 84 77 66 68 79 82 81 63 510 

E 92 86 89 83 75 70 70 76 75 59 58 

Ordered 

friendship 1 3 2 4 6.5 8.5 8.5 5 6.5 10 11 

distance 

rho= .88 
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Table 2 (continued) 

Ordered Distance from Source in Perceptual Spacea 

Subject 1 2 3 4 5 6 7 8 9 10 11 

1b 

2c 

3 1010 108 71 87 109 74 312 75 311 92 76 

4 812 105 52 1011 101 78 86 77 610 59 73 

5 612 94 811 51 84 72 86 810 79 83 97 

6 89 1011 82 107 84 612 85 58 61 910 103 

7 1011 102 106 58 109 84 512 91 410 63 95 

8 71 109 1010 74 103 103 512 311 97 92 56 

9 58 412 86 511 87 92 64 73 75 87 810 

10 103 61 108 64 73 312 82 67 311 96 89 

11 104 1012 72 107 106 103 78 89 101 510 53 

12 95 79 84 911 82 68 81 66 77 510 63 

I: 83 86 80 75 89 73 66 66 62 72 74 

Ordered 

friendship 2 3 4 5 1 7 9.5 9.5 11 8 6 

distance 

rho= .71 

•superscripts refer to subject number of person being rated. 

bMinister did not provide friendship rating. 

CLay leader rated all subjects 10. 

persons to one another. To have a common basis for discussion it is at least 
necessary that persons attend to common dimensions, despite possible 
differences in their positions on these dimensions. 

Despite association and exposure to a common stimulus fiend, it can be 
argued that perceptually dissimilar persons do not really share experiences. 
Conversation subsequent to reading a book, viewing a play, or witnessing an 
incident frequently reveals major discrepancies - not only in how such stimuli 
are evaluated, but also in what qualitative aspects of these stimuli are con
sidered. In a psychological sense persons have not read the same book, viewed 
the same play, or witnessed the same incident. Lack of congruence on the points 
to be discussed is unlikely to foster attraction. 

While these examples generalize the notion of perceptual similarity to 
modes of judging various types of stimuli, the present study was limited to 
judgments of persons. It would be of considerable interest to determine the 
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extent of reliability of perceptual congruence across various stimulus domains 
familiar to a set of subjects. That is, do persons who attend to common elements 
in judging persons likewise attend to common elements in judging books, art, 
clothes, etc. If not, which of these are associated with attraction? When persons 
are perceptually similar with respect to one, but not another domain, is con
versation generally focused on the former? 

In general the use of individual differences multidimensional scaling 
techniques to examine the bases of attraction within intact groups appears to 
offer several advantages over the use of artificially constructed stimuli. Using 
this approach a relationship between perceptual similarity and interpersonal 
attraction, as well as the frequently observed relationship between judged 
similarity and interpersonal attraction, was obtained and replicated. That this 
relationship emerged despite the fact that numerous "noise" factors were 
undoubtedly operating and that perceptual similarity was unobtrusively 
assessed attests to its strength. 
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ABSTRACT 

The interrelationships between a selection of diagnostic and demographic 
measures of schizophrenic clinical status and a selection of cognitive-deficit 
indices were assessed using canonical correlation and redundancy analyses. Two 
highly significant canonical correlations emerged; however, the redundancy of 
each set of measures relative to the opposite set was only moderate. The structure 
of the significant canonical correlations was unique relative to past findings 
inasmuch as cognitive efficiency in the form of semantic abstracting ability 
was associated with nonparanoid rather than paranoid symptomatology. The 
result was qualified according to the behaviors of other contributors to this 
dimension and relevant characteristics of the present sample. 

INTRODUCTION 

Several different approaches to the study of schizophrenic cognitive 
dificit have been taken in recent years. Foremost ~ong them have been the 
differential-deficit approach, the information-processing-converging-operations 
approach, and the multivariate approach. The differential deficit approach 
is concerned with elucidating the nature of abnormal thought processes by 
identifying those tests of cognitive performance where schizophrenics are 
especially deficient as compared to other tests (cf. Chapman & Chapman, 
1973; 1977). In so doing, the principal areas of deficit are isolated from areas 
where schizophrenic performance remains comparatively intact. The resulting 
profile of these relative strengths and weakness~s can be used to map the basic 
or critical features of thought-process anomalies. 

The information-processing approach relies on theoretical models and 
methodology from the broader discipline of cognitive psychology in order to 
experimentally identify specific sources of difficulty (cf. Davidson & Neale, 
1974; Neufeld, 1977). Experimental. manipulations devolving from the theo
retical models can serve to ferret out those components of a given task's overall 
processing requirements where schizophrenic performance tends to suffer most. 
Whereas the differential-deficit approach seeks to identify unequal performance 
on psychometric tests, the information-processing approach searches for dis
parate processing efficiency on various components of the selected task. 

Multivariate approaches have concerned themselves with describing 
cognitive symptomatology within the framework of "dimensions of deficit" 
as suggested by configurations of test results (e.g., Lorr & Hamlin, 1971; 
Payne & Hewlett, 1960). A prime advantage of the multivariate approach is 
its ability to incorporate a large number of variables into one analysis. simul-
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taneously and to assess the contribution of each to the obtained configut'ation; 
Since the multivariate approach offers the possibility of studying the behavior 
of numerous variables among intact groups, it can provide a clearer picture of 
inter-variable patterns as they appear in the clinical setting. With respect 
to the study of thought disorder, this approach lends itself well to the evaluation 
of the diagnostic significance of various cognitive-deficit indices (cf. 
Hamlin & Lorr, 1971). 

Accordingly, the present study employed multivariate methods to estimate 
the degree and nature of overlap between a selection of cognitive-performance 
measures on the one hand, and diagnostic and demographic measures, on the 
other. One of the most important considerations in the psychiatric assessment of 
psychosis is the presence of ideation abnormalities and disordered speech 
(Fitzgibbons & Hokanson, 1973). Cancro (1970) has urged clinicians to use 
demonstrable thought disorder as critical symptomatology in the diagnosis 
of schizophrenia. Employing discriminant-function analysis, Hamlin 
and Lorr (1971) found that tests of cognitive performance differentiated between 
psychiatrically-diagnosed schizophrenics and nonpsychotics over and above 
the discrimination contributed by symptom ratings. 

While the use of thought disorder in the diagnosis of schizophrenia versus 
nonschizophrenia seems relatively well supported (cf. Maher, 1966; Payne, 1973), 
the value of cognitive performance measures for aiding in the subclassifications 
of schizophrenia is more tenuous (cf. Chapman & Chapman, 1973). Further 
investigation of the diagnostic significance of measures of thought-disorder 
for dimensions of schizophrenia has been suggested in reviews by Payne (1972) 
and Chapman and Chapman (1973). 

Another set of variables relevant to the present aims concerns the patient's 
demographic attributes. Variables such as age, education, socio-economic . 
status, and so on, help round out the clinical picture and bear substantial 
relationships to diagnosis (cf. Cromwell, 1975; Strauss, 1973; Zigler, Levine & 
Zigler, 1976). Like diagnostic variables, demographic variables are likely to 
covary with symptoms of thought disorder (Cromwell, 1975; Strauss, 1973). 
Therefore, we included a selection of demographic variables along with 
diagnostic measures in order to provide a fuller description of the patient's 
clinical status and its relation to disorders of thinking. To analyze the degree 
and nature of overlap between these domains, canonical correlation, including 
redundancy measures (Gleason, 1976; Stewart & Love, 1968), were applied 
to a selection of variables from each. 

Unlike certain other methods such as discriminant-function analysis, 
canonical correlation does not require the preliminary separation of subjects 
into pre-defined groups. Hence, such difficulties as establishing criterion cut-offs 
for group membership are circumvented. The approach lends itself toward 
uncovering the structure of a sample's performance rather than isolating 
and characterizing subtypes within the sample. For these reasons, the 
diagnostic measures in particular are treated as dimensions or continua as 
opposed to "categories." 
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METHOD 

SUBJECTS 
Subjects in this study were 28 male schizophrenics from the London and 

St. Thomas Psychiatric Hospitals, Ontario. They were randomly select.ed from 
among testable patients whose files indicated no evidence of organic brain 
pathology, drug addiction, chronic alcoholism, epilepsy, or lobotomy, and who 
had not received electric convulsive therapy for at least eight months prior 
to the experiment. The sample was restricted to males because some of the 
measures (e.g., the Ullman-Giovannoni Process-Reactive Scale, described 
below) have not yet been validated on females. 

PREDICTOR VARIABLES 
Demographic variables included the following: age; education (last com

pleted grade level); Wais-Clarke verbal intelligence score (Paitich & Crawford, 
1970); three measures of soci~onomic status as estimated by Hollingshead's 
Two-Factor Index of Social Position (Hollingshead. 1957: Hollingshead & 
Redlich, 1958) including the occupational status of the patient, occupational 
status of the patient's father, and the patient's social position index; medication 
level in phenothiazine equivalents (Himwich, 1965); cumulative hospitalization 
in months; and an estimate of chronicity as measured by the proportion of time 
spent in hospital since age 13. This age was the youngest at which any of the 
patients had been hospitalized and was used as an estimate of the lower limit 
for institutional admission among this sample. 

The diagnostic variables consisted of measures taken from the following 
scales of Foulds' (1965) Symptom Sign Inventory (SSI): Normality-Personal 
Illness, Neuroticism-Psychoticism, and Paranoid-Nonparanoid Schizophrenia; 
and a paranoid-nonparanoid scale presented by Gordon and Gregson (1970). 
The first two scales were oriented toward the severity of symptomatology and 
the latter two focused more on the paranoid-nonparanoid dimension. The 
Ullman-Giovannoni (1964) process-reactive scale was also administered. 
However, none of the patients clearly met the . requirement for a reactive 
designation according to the criterion of Johnson and Ries (1967). The adopted 
solution was to restrict inferences to process schizophrenia and to drop the 
Ullman-Giovannoni scale from the analysis. 

PREDICTED VARIABLES 

The five major characteristics of thought disorder included in this study 
were abstract thinking, concrete thinking, autism, conceptual overinclusion, 
and idiosyncratic thinking. These five aspects of thought have been put forth 
by various researchers as important features of the schizophrenic disorder 
(DeWolfe, 1974; Gorham, 1956; Harrow, Himmelhoch, Tucker, Hersh,&Quinlan, 
1972; Payne, 1971; 1973; Wright, 1975). Their psychometric assessment was 
provided by Part 1 of the Goldstein-Scheerer (1941) Object Sorting Test (cf. 
Frank, 1976) and the Gorham Proverbs Test (1956). 

In addition to the above indices, a choice-reaction-time task involving the 
verification of sentences (Carpenter & Just, 1975) was included. As mentioned 
earlier, there has been increased interest in applying information-processi?ig 
models to the analysis of schizophrenic deficit (Cromwell, 1975; Marshall, 1973). 
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Hemsley (1976) found that psychometric measures of thought disorder and 
choice-reaction-time-measures assess different aspects of anomalous cogni
tion. Therefore, two paramet.ers of the choice-reaction-time function from the 
present task were included in the predicted battery. These paramet.ers were: 
(a) the slope of the function which, according to the sent.ence-verification model, 
reflects speed of central memory scanning; and, (b) the int.ercept of the function, 
which estimat.es the combined time for stimulus encoding, response selection, 
and response execution. 

The following list summarizes the total set of predicted variables: 
(a) abstraction as measured by the Goldstein-Scheerer Object Sorting Test (OST); 
(b) concret.eness on the OST; (c) conceptual overinclusion on the OST; (d) OST 
idiosyncratic thinking; (e) abstraction on the Gorham Proverbs Test (GPr); 
(t) concret.eness on the GPr; (g) GPr autistic thinking; (h) M, the slope of the 
sent.ence-verification lat.ency function; and (i) K, the int.ercept of the function. 

PROCEDURE AND EXPERIMENTAL TASKS 

Each subject was seen individually on two consecutive days. During the first 
meeting, the subject complet.ed the SSI and the Gordon-Gregson scale. The 
demographic measures were obtained from the patient's clinical file. On the 
following day, each subject was administ.ered the Goldst.ein-Scheerer Object 
Sorting Test, the Gorham Proverbs Test, and the Carpent.er-Just sent.ence
verification task. 

Standard procedures for Phase 1 of the OST (Frank, 1976; Goldst.ein & 
Scheerer, 1941) were used. The t.est mat.erials consist.ed of 29 objects common 
in every day experience. A starting object was presented to the subject and he was 
· asked to select what.ever other objects belonged with it; following the sort, the 
reason for his selection was solicited. The sortings for seven objects were scored 
for abstraction, concret.eness (Goldst.ein & Scheerer, 1941), conceptual over
inclusion, and idiosyncratic thinking (Himmelhoch, Harrow, Tucker & Hersh, 
1973). Both the scoring syst.em and crit.eria have been described in detail else
where (Broga & Neufeld, 1977). All 28 protocols were rated independently by 
two assessors. For each index, there was over 90% agreement. 

The Gorham Proverbs Test (GPr), Clinical Forms I, II, and III (Gorham, 
1956), consists of 36 sayings. The subject is required to identify the principl~ 
expressed in each saying. Int.erpretations were rat.ed for abstraction, con
cret.eness, and autism, according to the crit.eria described by Gorham (1956), and 
by Shimkunas, Gynther, and Smith (1967). Int.er-Scorer agreement for this 
tart was 87% for the index of autism, 92% for concret.eness, and 96% for abstrac
tion. 

The Carpent.er-Just (1975) eent.ence-interpretation task focuses on the pro
cesses involved in v~ a sent.ence as 1rue or false in accordance with informa
tion presented in an adjacent picture (e.g., the sent.ence being, "It is true that the 
dot.a are red" and the adjacent picture being a matrix of colored dots). The model of 
verification assumes that both the eent.ence and the picture are represented in an 
abstract propositional format, and that verification proceeds through sequential 
comparisons between constituent components of the sent.ence and picture repre-
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sentations. Originally developed with normal subjects, validation of this model 
has been ext.ended to samples of schimphrenics (Neufeld; in press). 

The following stages are assumed to underly the verification task: (1) 
encoding the stimulus in the form of an "abstract propositional format;" 
schematically, the abstract propositional format of a sentence such as "It isn't 
true that the dots are red" is (NEG, [AFF, (RED, DOTS)]) and that for an 
accompanying picture of black dots is (AFF, [AFF, (BLACK, DOTS)]); (2) central 
comparisons carried out on parallel components of the sentence and picture 
representations (e.g., NEG and AFF, RED and BLACK, etc.) (3) response selec
tion based the product of stage 2; and (4) response execution. Using the Car
penter-Just model, the central-stage load can be quantified according to the 
number of constituent comparisons needed to verify the sentence. A subject's 
reaction-time pattern is quantified as a linear function of comparison load. The 
slope of the function represents the time per central-comparison operation, and; 
the intercept reflects the time for the remaining operations (stages 1, 3 and 4). 

The procedures for the sentence-verification task were based on those pre
sented by Carpenter and Just (1975, pp. 51-52). Stimuli were 108 sentence
picture combinations presented on a Gerbrands 2B-10 tachistoscope. The 
sentences an4 accompanying pictures included: (a) "It's true that the dots are 
red," red dots; (b) "It's true that the dots are red," black dots; (c) "It's true that the 
dots aren't red," red dots; (d) "It's true that the dots aren't red," black dots; (e) 
"It isn't true that the dots are red," red dots; (f) "It isn't true that the dots are red," 
black dots. These combinations exemplify central-processing loads of 2-through 
7 constituent comparisons, respectively. Six additional stimulus sentences were 
included which replaced the adjective 'red' with 'black' or 'green.' The picture 
was an array of 16 dots of one color, either red, black or green. Time for each 
trial was taken as the latency between sentence-picture onset and registration 
of the response ''True" or "False." The 108 trials were divided into three blocks 
of 36 with a total of 18 observations for each of the six constitutent-comparison 
loads. To quantify the subject's performance, the fun"ction relating reaction time 
to constituent-comparison load was calculated using the six mean reaction-time 
values (erroneous responses excluded). 

ANALYTICAL PROCEDURES 

The method of choice for the present analysis was canonical correlation 
(cf. Anderson, 1958; Cooley & Lohnes, 1971). In order to ascertain the number 
of reliable dimensions linking the two domains, the statistical significance of 
each canonical correlation was tested (using Rao's chi2 approximation for 
Wilk's lambda). The nature of each canonical dimension was inferred from the 
configuration of correlations between the linear combinations of a set of 
variables and its constituent measures ("structure coefficients"). As an adjunct 
to these analyses, redundancies between the two sets of measures were also 
computed. Stewart and Love (1968) and Gleason (1976) have recommended 
analysis of redundancy as a suitable complement to canonical correlation for 
the. following reasons. This measure indicates the proportion of variation and 
covariation in one set of variables accounted for by the other set. Even sizeable 
and statistically significant canonical correlations may depend on large 
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relationships among a small minority of variables from the two sets. If so, the 
amount of information about the in toto behavior of one set available from the 
opposite set may be trivial. Accordingly, the "redundancy" of information in one 
set, given that lodged in the other, would be small. 

RESULTS 

A list of the predictor and predicted variables along with their means and 
standard deviations are presented in Table 1. 

Table l 

Means and Standard Deviations for Predictor and Predicted Measures 

Predictor Set Predicted Set 

Variable Mean S.D. Variable Mean S.D. 

Age (in months) 303.00 58.29 Abstraction on GPT .78 .54 

Education 12.03 2. 11 Concreteness on GPT .53 .50 

Verbal I. Q. 103.57 10.35 Autism .03 .07 

Occupational Status Abstraction on OST 2.42 1. 77 
of Patient 6.14 1.38 

Concreteness on OST 3. 10 1. 74 
Occupational Status 

of Father 4.32 1.84 Conceptual Overinclusion 2.25 1. 71 

Social Position Index 4.60 .68 Idiosyncratic Thinking .78 1.25 

Cumulative Hospitalization M .56 .44 
' (in months) 12.57 11.69 

K 2.83 2.20 
Chronicity .08 .06 

Norma 1-Persona 1 I 11 ness 6.96 3. 31 

Neuroticism-Psychoticism 2.78 2.42 

Paranoid-Nonparanoid SSI .50 1.99 

Gordon and Gregson 
Paranoid Sea le 9. 51 7.08 

Drug Level (in phenothi-
azine equivalents) 596.61 575.25 
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The canonical correlation analysis yielded two significant canonical 
correlations; the first was .98, chi2 (117) = 186, P < -~ and the second was 
.96, chi2 (96) = 136, p < .004. The probability values were considered sufficiently 
small to overcome the possible difficulties presented by the positive bias of this 
significance test according to Harris (1975). The correlations between the con
stituent measures of each set and the linear combinations (canonical variates) 
of these measures are presented in Table 2. 

Table 2 

Correlations between Original Variables and Weighted Sums 

Set l (Predictor Variables) 

Canonical Correlation 2 

~=-98 ~=-96 

Variable 

Age 

Education 

Verbal I.Q. 

Occupational Status 
of Patient 

Occupational Status 

-.42 

.39 

.26 

-. 12 

of Father -.14 

Social Position Index -.27 

Cumulative Hospitalization -.41 

Chroni city - . 16 

.03 

.41 

.40 

- . 16 

-. 19 

.00 

-.17 

-.15 

Normal-Personal Illness .11 -.34 

Neuroticism-Psychoticism .07 -.36 

Paranoid-Nonparanoid (SSI) .30 -.44 

Gordon and Gregson 
Paranoia Scale .15 -.55 

Drug Level -.61 -.54 

Canonical Correlation 
Redundancy 

Total Redundancy 

.09 . 11 

.20 
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Set 2 (Predicted Variables) 

Canonical Correlation 2 

Variable 

Abstraction on GPT 

Concreteness on GPT 

Autism 

Abstraction on OST 

.15 . 91 

-.42 -. 72 

.72 -.49 

. 36 .20 

Concreteness on OST -.40 .20 

ConceptuaJ Overinclusion .30 -.22 

Idiosyncratic Thinkin_g -.08 -.23 

M -.45 -. 14 

K - . 32 - . 16 

Canonical Correlation 
Redundancy 

Total Redundancy 

.15 .19 

.34 
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For the first canonical correlation, the defining predictor measures with 
positive coefficients were the SSI paranoid-nonparanoid discriminator and 
educational level; those with negative coefficients were age, cumulative hospitali
zation and medication. The defining measures from the predicted set were 
autism, object-sorting abstraction, and conceptual overinclusion, all with 
positive coefficients; and concreteness in proverb interpretation, concreteness 
in object sorting, and the two parameters of the sentence-verification task, all 
with negative coefficients. 

The defining predictor measures for the second canonical correlation were as 
follows: education and verbal I.Q. with positive coefficients; and severity of 
personal illness, severity of psychoticism versus neuroticism, both paranoid
nonparanoid scales, and drug dosage, all with negative coefficients. On the 
predicted side, the defining variables were abstraction in proverb interpreta
tion (high positive coefficient) ~d concreteness in proverb interpretation and 
autism (negative coefficients). 

The redundancy of the first set of measures, given the information in the 
second set, was .20, while that for the second set, given information from the 
first set, was .34. In both cases, a majority of variance in each set was un
accounted for by the alternate set. 

DISCUSSION 

The present study allowed an estimate of the degree and nature of overlap 
between the present set of measures representing diagnostic-demographic fac
tors and the set representing cognitive performance. Overlap between the two 
domains was significant but moderate. The patt.erns of overlap defined by the 
structure coefficients of the canonical correlations bore both similarities and 
some surprising differences when compared to previous results. As expected, 
demographic variables represented prime contributors to the obtained relation
shios. These results and their implications are elaborated upon below. 

Not surprisingly, the battery of measures from the domain of thought dis
order were significantly related to the patients' diagnostic and demographic 
dispositions. A stringent index of the degree of overlap between the two domains 
was represented by the amount of information each contained about the varia
tion and covariation in the other - the extent to which the information lodged 
in one was redundant to the information lodged in the other. The redundancy 
index suggested only moderate overlap between the two domains. 

The moderate amount of overlap between these domains can be interpreted in 
different ways. First, thought-disorder symptomatology may not be a promising 
tool for describing clinical status of the patient since it only moderately reflected 
variation in the diagnostic and demographic variables. Alternately, the non
redundant variation in the measures of thought disorder may contain a unique 
contribution to the prediction of clinical status augmenting what is available 
from diagnostic-demographic indices. To pursue the latter interpretation further, 
consider the operations whereby it might be tested. First, a valid diagnostic 
criterion external to the total battery of measures used in the present analysis 
would be needed. The measures of thought-disorder could then be examined as 
to whether they contained variance predictive of the external criterion not lodged 
in the set of diagnostic-demographic measures. If so, the nonredundancy of the 
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indices of thought disorder in the present analysis could be considered a 
desirable outcome indicating the presence of information about clinical status 
complementary to that available from the diagnostic anddemographicmeasures. 

Unfortunately, a highly valid external criterion on which to compare the 
predictive utility of the two sets of measures is not readily forthcoming. For 
example, clinical diagnoses based on psychiatric appraisals are notoriously 
unreliable for subcategories of psychoses (cf. Costello, 1970; McGuire, 1973). 
In the absence of some absolute diagnostic criterion, future studies may do well 
to evaluate the independent contribution available in measures of thought dis
order for predicting aspects of clinical. status which are more directly measurable 
than diagnostic subcategories (e.g., length of hospital stay, certain facets of 
treatment response, and so on). 

Interpretation of the significant canonical correlations was based on the 
configuration of structure coefficients. The prime contributors to the first 
canonical correlation from among the diagnostic-demographic variables were 
education and SSI paranoid-nonparanoid status (positive coefficients), along 
with drug dosage, age and cumulative hospitalization (negative coefficients). 
This dimension was labeled "nonchronic paranoid" status. Although the SSI 
paranoid-nonparanoid discriminator was a contributor, the Gordon-Gregson 
paranoid-non paranoid scale was weighted negligibly. A comparison of the two 
scales reveals that while both include items whose presence is indicative of 
paranoid symptomatology, with nonparanoid symptomatology denoted by 
their absence, only the SSI places a parallel emphasis on symptoms with the 
reverse pattern. Therefore, the paranoid-nonparanoid aspect of this dimension 
was interpreted as one focusing on symptoms whose absence attended paranoid 
status but whose presence denoted nonparanoid status. 

The coefficients for measures of thought-disorder indicated a dimension of 
"rich-unusual responding." This dimension was characterized by autism, 
object-sorting abstraction and conceptual overinclusion toward the positive 
pole, with proverb-interpretation as well as object-sorting concreteness and the 
two parameters of sentence-verification latency toward the negative pole (lower 
scores on the sentence-verification parameters indicating greater efficiency). 

The first canonical correlation received partial-support from past univariate 
studies. Payne, Caird and Laverty (1964) found a tendency for schizophrenics 
with .paranoid symptomatology to be overinclusive. Claridge (1967) reported 
that the presence of paranoid delusions was associated with a tendency to 
produce unusual responses and to react quickly. It has also been noted that acute 
schizophrenics exhibit more conceptual overinclusion and that a significant 
positive relationship exists between paranoid delusions and conceptual over
inclusion (Harrow, et al., 1972). Support from the latter two studies must be 
qualified by noting that paranoid status was defined primarily by delusions 
whereas the paranoid-non paranoid component of the present canonical dimen
sion was defined more by symptoms differentiating paranoids from non
paranoids by virtue of their absence and presence, respectively. 

Payne (1972) suggested that patients characterized by a "Psychotic 
Anxiety Reaction" syndrome were more likely to be diagnosed as paranoid 
schizophrenic and to exhibit a tendency to give unusual responses on object 
sorting tests, as well as to produce "autistic" interpretations of proverbs. 
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However, our results indicate that the dimension marked by autistic responses 
is defined less by unusual object sorting (the "idiosyncratic" index) than by 
conceptual overinclusion. Payne reserves this latter behavior for a separate 
syndrome labeled "Overinclusive Psychoses." The contradiction may lay in 
the present sample consisting of process schizophrenics, whereas Payne has 
argued that patients with the Psychotic Anxiety Reaction syndrome typically 
exhibit paranoid symptoms and are considered reactive. 

_ For the second canonical correlation, the pattern of structure coefficients 
on the predictor side suggested a dimension of general ability, nonparanoid 
status with education and verbal I.Q. having substantial positive values and 
drug level, psychoticism, personal illness and both paranoid-non paranoid scales 
being weighted toward the negative pole. The corresponding dimension of 
thought disorder was distinguished by abstraction in proverb interpretation; 
negatively-weighted measures were proverb-interpretation concreteness and 
autism. The opposite signs for abstraction and autism were in line with past 
reports of a negative relationship between these two aspects of responding 
(Shimkunas, 1972). 

The dimension of general ability-nonparanoid status with its associated 
semantic-abstracting ability appears to be less well known in terms of past 
experimental findings. Better performance on measures of intelligence (Foulds, 
Dixon, McClelland, & McClelland, 1962; Roe & Shakow, 1942) and on a variety 
of cognitive tasks (Hamlin & Lorr, 1971) has been found to be negatively rated 
to nonparanoid schizophrenic status. Yates and Korboot (1970) have reported 
that both chronic and acute nonparanoids process verbal material at a signifi
cantly slower rate than other pathological groups, including acute and chronic 
paranoid schizophrenics. Cromwell (1972), in discussing "high· redundancy" 
schizophrenics marked by a low processing rate, has reported a tendency for 
these patients to be nonparanoid and to exhibit underinclusion. 

The present dimension indicates a configurative relation among the 
paranoid-nonparanoid and other diagnostic-demographic variables perhaps 
hidden in more traditional univariate analyses. It demonstrates that efficient 
cognitive performance can be associated with nonparanoid status provided the 
latter dimension is qualified according to the other defining measures in 
the predictor battery. Specifically, higher nonparanoid scores are not in and of 
themselves indicative of semantic abstracting ability; rather, they reflect this 
ability when combined with higher educational level, better verbal-1.Q. perfor
mance, milder personal illness and fewer symptoms-of psychosis. It would not 
have been surprising if the latter four variables alone were involved in this 
dimension; nor would it have been surprising to have found the participation of 
the paranoid-nonparanoid scales. What is surprising is a pattern of results 
suggesting cognitive efficiency which is linked to the nonparanoid direction 
of this scale. The dimension clearly indicates that those in the present sample 
with greater verbal abstracting ability not only had higher education and 
vocabulary, and were less severely ill, but displayed more nonparanoid than 
paranoid symptomatology. 

However, remember that the present sample consisted entirely of schizo
phrenics who would be categorized as process according to the Ullman
Giovannoni (1964) scale. Whether or not the second canonical dimensions 
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generalize to a sample of reactives is an empirical question worthy of future 
investigation. The homogeneity and size of this sample raises other cautions 
which should be noted. The sets of rel~tions between the two domains addressed 
here are specific to the characteristics of the present subjects. Other configura
tions of overlap may be obtained with more heterogeneous samples and weaker 
relations not identified in this study could possibly be tapped with a larger group. 
On the other hand, veracity of the present results is likely bolstered by careful 
subject selection and an unambiguously defined sample. 
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EARLY CHILDHOOD 
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ABSTRACT 

Mathematically precise definitions of various topological properties were 
given. To investigate Piaget's theory that topological relationships are mastered 
before certain Euclidean ones, 58 subjects of 3 to 7 years old were asked to divide 
14 items depicting topological and Euclidean properties into groups of "things 
they felt were alike." Younger children used significantly stronger topological 
classification techniques while older ones used significantly stronger Euclidean 
classification techniques. The suggestion was made that the topological intuition 
of 3-year-olds may be superseded by strongly reinforced Euclidean notions. 

INTRODUCTION 

Considering the preoccupation with arithmetic and geometric concept 
development in young children, as displayed on educational television and in 
early childhood educational materials, it is appropriate to note that there are 
other mathematical capabilities exhibited by young children which preceed 
certain commonly studied mathematical considerations. For example, according 
to Piaget (1956; 1964), topological relationships are mastered long before 
Euclidean and projective geometry. Indeed, it generally is accepted that the 
earliest mathematical concepts to develop in children are related to shape, 
followed by numeric or arithmetic concepts. Nevertheless, little has been done 
to further explore or empirically affirm Piaget's statements and to determine 
the precise topological or geometric properties of interest to the young child. 
Work in this field occasionally uses vague and imprecise notions of mathematical 
concepts (see Kapadia (1974) for a criticism of Piaget's misuse of topological 
notions). Accurate definitions of these concepts and an investigation of their 
development in young children would aid early childhood educators in recog
nizing this development in young children. This recognition would facilitate 
communication between educator and child and minimize the unsubtle judgment 
that a child failing to put circles with circles and squares with squares is in error. 

Those mathematical concepts of a geometric nature can be refined into those 
which are topological and those which are of a combinatorial or Euclidean 
nature. Euclidean properties are defined here to be those specific properties 
relating to similarity of polygonal shapes. Included are the associated com
binatorial properties relating to numbers of sides and the obvious dissimilarity 
between shapes of curved lines and those of straight ones. Henceforth the term 
"geometric" will denote only those Euclidean geometric properties defined above. 
Several topological concepts which have not previously been studied in the con
text of early childhood development will be introduced. Since many of these ideas 
may be new to readers with non-mathematical backgrounds, the next section is 
devoted to a description of topological properties of objects and a comparison 
of those defimtions with some of the more traditional, though occasionally 
imprecise, uses of topological vocabulary. 
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While Kapadia (1974) suggested that Piaget not only misused topological 
vocabulary, but that he also was wrong in his premise that young children dis
play topological operations, the present study does support the view that some 
of the earliest developing mathematical processes are of a topological nature. 

The purpose, then, is two fold: 1) to give simple, accurate definitions of the 
topological properties which are relevant to this investigation, and 2) to investi
gate the use of these properties by children, determining which are earliest 
to develop. 

TOPOLOGICAL DIMENSION 

A common source of confusion is the distinction between the dimension of 
an object and dimension of the space in which the object lies. Objects are assigned 
a dimension based on their intrinsic or local properties. A solid sphere, or ball, 
is three-dimensional because, having selected a reference point inside the sphere 
(notice that the reference point must be a point on a part of the object), three 
numbers are required to specify the location of any other point from the reference 
point. The hollow sphere is two-dimensional; having selected a reference point on 
its surface, two numbers suffice to locate other points. Dimension is then a local 
property, having to do with a small piece of the object, rather than a global 
property, having to do with the overall shape which the object takes, or the space 
in which it is located. In the same way, a rectangular strip of paper is two
dimensional, a fact which does not change if the two ends of the strip are glued 
together to form a cylinder, or given a half twist to form a Mobius strip. 

PLANARITY 

If the flat rectangular paper and the pa per cylinder are both two-dimensional, 
we must find another description of the obvious distinction between the two -
that the rectangle can be laid on a flat surface without causing it to fold over on 
itself, while this is not true for the cylinder. Objects such as the rectangle are 
said to be "planar." Examples of two-dimensional nonplanar objects include 
hollow objects and the Mobius strip. There also are nonplanar one-dimensional 
objects. If one takes a string, ties a loose overhand knot and fastens the ends 
together, the resulting object is still one-dimensional, but it cannot be flattened 
out to lie in a plane without folding over on itself. This distinction between 
dimension and planarity often is not made by laymen. Frequently two
dimensional objects are only those which are planar; while three-dimensional 
ones are those which are nonplanar. 

CONNECTIVITY 

There is another topological property which distinguishes the flat rectangle 
from the cylinder or the Mobius strip. It is possible to shade the inside of a circle 
drawn anywhere on the rectangle. This property is not shared by all circles 
drawn on the cylinder. For example, any circle drawn on the cylinder which goes 
around the hole does not specify an inside or outside. Objects, like the rec
tangle, on or in which any circle drawn can be shaded in, are called "simply 
connected," while objects like the cylinder, on which we can draw cll'Cles that 
cannot be shaded in, are said to be "not simply connected." Other examples of 
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non-simply connected objects are the doughnut shape, or torus, and a string tied 
tpgether at the ends. In simplest terms, these non-simply connected objects have 
holes going through them. 

CONTRACTIBILITY 

There is another property which distinguishes the hollow sphere from the 
solid one, or the rectangular piece of paper from the cylinder. If one imagines 
these objects to be made of soft, infinitely bendable, yet not breakable or tearable, 
rubber, then the solid sphere could be squashed down into a single point. This is 
not true of the hollow sphere, which always must retain the hole (space) inside, 
and therefore cannot be squashed down to a point. Similarly the rectangle can 
be so squashed, or "contracted," while the cylinder always must retain its hole. 
Objects like the solid sphere which can be squashed down to a point are called 
"contractible." Other non~contractible objects are both hollow (two-dimensional) 
and solid (three-dimensional) tori. All non-simply connected objects are also 
non-contractible. 

CLOSURE 

The final topological property under consideration here can be illustrated 
by running a finger around one of the circular edges of a cylinder. There are two 
such edges on a cylinder, each being one-dimensional, as compared to the 
cylinder itself, which is two-dimensional. It is a somewhat surprising observa
tion that the edge or boundary of a Mobius strip consists of a single circle. The 
boundary of a solid sphere consists of a hollow sphere, while the hollow sphere 
has no boundary in mathematical terms at all. Objects having no boundary are 
called "closed," and other examples are the hollow torus and the circle. The 
rectangle is not closed, as its boundary consists ofits four edges, which make up a 
figure topologically the same as a circle, if one recalls.that these edges could be 
bent or stretched into the shape of a circle. 

The term "closed" has another mathematical meaning unrelated to our 
study. A curve drawn so as to come back on itsel~, e.g., a circle, is said to be a 
closed curve. Conversely, a curve which begins at one point and ends at another, 
without crossing over itself, e.g., a straight line segment, is said to be open. 
Sauvy and Sauvy (1974, p. 23) use the term "closure" in this sense, but they 
appear to use it also to denote both connectivity (1974, p. 22) and concave
convex distinctions (1974, p. 24). 

The only mathematical relationships which exist between the various 
topological properties are that if an object is planar, it cannot be three
dimensional, and if an object is contractible, it must be simply connected. How
ever, one can have a simply connected object, such as a hollow sphere, which is 
not contractible. Otherwise, any relationship between these topological 
properties has its origins in our perceptual and physical relationships with our 
environment, rather than in any strict mathematical hierarchy. 

Now that the topological phenomena under consideration in this study 
have been defined, the hypothesis is presented that younger children will 
exhibit stronger topological classification of objects than older children. We 
also are interested in determining which topological classifications are more 
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likely to be used by children of different ages and perhaps to delineate the order 
of onset of these various classifying techniques. 

METHOD 

SUBJECTS 

The subjects for this study were 30 boys and 28 girls distributed fairly evenly 
in the following age groups: 3 years, 4 years, 5 years, and 6-7 years. All subjects 
were white and from middle class homes. 

MATERIALS 

The 14 objects developed for the study exhibited both the various topolo
gical and Euclidean geometric properties delineated earlier. They included 
straight, circular, and loosely knotted strings; flat paper shapes of triangle, 
rectangle, and an irregular curve; solid and hollow spheres; a solid tetrahedron 
(pyramid) and a hollow tetrahedron with a hole in it; a solid block; and 3 strips 
in the forms of a cylinder, Mobius strip, and a knotted cylinder. Although of 
different materials, all objects were the same color. All were quite light in weight 
except the solid tetrahedron which was markedly heavier than the rest of the 
items. 

PROCEDURE 

The children were tested individually in their own homes. All 14 items were 
placed before the subjects in a standard display for each of 4 trials. The subjects 
were told first to make as many groups as they wished with the 1tems, putting 
things together that seemed "like" other items - things that seemed to "belong" 
together. Older children were told to disregard the material of which the objects 
were made, but rather to concentrate on their "other characteristics." For the 
second trial the subjects were told to make only 3 groups. This instruction was to 
see if we could force a choice between Euclidean and topological dimension which 
were the only three-group classifications. For the third trial, all strings and 
planar shapes were removed, leaving 8 items, and the subjects again were told 
to make as many groups as they wanted. For the fourth trial they were asked to 
make only 2 groups, again to force a distinction between dimension and 
polygonal groupings. 

SCORING AND STATISTICAL ANALYSIS 

The various objects used i_n the experiment were grouped according to each 
of the mathematical properties under consideration. Each grouping resulted in 
a matrix, allowing for comparison with the subject's groupings. For example, 
if the 8 items used in trials 3 and 4 are numbered and grouped according to 
topological dimension, the following groups are obtained: 

[solid ball (1), solid tetrahedron (2), solid block (3)J 

[cylinder (4), Mobius strip (5), knotted strip (6), hollow ball (7), hollow tetra
hedron (8)j 

The model matrix representing this grouping and others is depicted in figure 1. 
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Topological Classificat1uu 

1-234567 8 1 2 345678 
1 X X 1 X 

2 X O O O 0 0 2 OOOOOx 
3 0 0 0 0 o' 3 0 0 0 0 0 
4 XX X X 4 X X 0 0 
5 X XX 5 X O 0 
6 X X 6 0 0 
7 X 7 0 
8 8 

a) Topological dimension b) Euclidean 

(trials 3 and 4) (trials 3 and 4) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 t 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 X X X X X X X 

2 X X XX X X 0 0 X 

3 X X XX X 0 0 X 

4 XX X X 0 0 X 

5 X X X 0 0 X 

6 X X 0 0 X 

7 X 0 0 X 

8 0 0 X 

9 X 0 
10 0 
11 
12 
13 
14 

c) Planarity 

(trials 1 and 2) 

1. solid ball 
2. solid tetrahedron 
3. solid cube 
4. cylinder 
5. Mobius strip 
6. Knotted strip 
7. hollow ball, or sphere 

0 
0 
0 
0 
0 
0 
0 
X 

X 

0 

1 xxxuuxxx u u 
0 0 2 XX 0 0 XX X 0 0 
0 0 3 x00xxx 0 0 
0 0 4 0 0 X X X 0 0 
0 0 5 X O O 0 X X 
0 0 6 0 0 0 X X 
0 0 7 XX 0 0 
0 0 8 X 0 0 
X X 9 0 0 
X X 10 X 
0 0 11 
X X 12 

X 13 
14 

d) Connectivity 

8. hollow tetrahedron 
9. straight string 

10. cfrcular string 
11. kno~ted string 
12. paper triangle 
13. paper rectangle 
14. irregular paper curve 

FIGURE 1 

Model matrices representing grouping according 

to several mathematical properties 

x designa-tes objects grouped 

0 designates objects not grouped 
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The second and fourth trials were compared only with those models that were 
appropriate in having either 3 or 2 groups respectively. Each subject's grouping 
of the objects was scored for each of the mathematical properties by counting the 
number of mismatches between the subject's matrix and the model matrix 
representing that property. Higher scores, then, showed a greater disparity 
between the subject's grouping and the model groupings, and a perfect match 
with any model, a condition which did in fact occur, resulted in a score of zero. 

The scores were grouped according to age. The data were analyzed by sex 
because there is evidence of sex differences in mathematical functioning for 
older children (Garai and Scheinfeld, 1968). Each of the mathematical properties 
being tested was scored separately, so that multivariate analysis was rejected in 
favor of univariate. Using one-tailed t tests, the mean scores of various age 
groups were compared both with each other, and with the entire remaining group 
of subjects of the same sex to determine whether different mathematical proper
ties appeared at different ages. Only those comparisons which were statistically 
significant will be considered here. 

Comparisons of the models with each other reflected their non-correlation 
with the following exceptions: the Euclidean grouping (curved, triangular, and 
rectangular groups) obviously correlated with the polygonal grouping (curved 
vs. straight-edged items), and for the third and fourth trials, dimension and 
contractibility were correlated perfectly for our particular choice of items. 

RESULTS 

The expectation that the younger subjects would display stronger topological 
classification than the older subjects was borne out (See Table 1). The process 
was most marked in the 3-year-old girls. On both the first and second trials, 
their arrays displayed significantly more topological dimension than the rest of 
the girls. This trend was displayed even more strongly on the first trial by the 
younger (3 - 3½ year) subjects. The 3-year-old girls also displayed classifica
tion by closure. There was a significant trend on both the first and second trials 
for these girls not to display Euclidean classification. The rest of the com
parisons were non-significant. 
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FIRST TRIAL 

AGE 

DIMENSION 

CLOSURE 

EUCLIDEAN 

PLANARITY 

SECOND TRIAL 

AGE 

DIMENSION 

EUCLIDEAN 

nuRD TRIAL 

AGE 

CLOSURE 

PLANARITY 

EUCLIDEAN 

POLYGONAL 

CONNECTIVIIT 

FOURTH TRIAL 

AGE 

POLYGONAL 

(a): p < .OS 
(b): p < .025 
(c): p < .01 
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TABLE 1 

Comparison of Mean Scores by Age - Girls 

3-3..!_(N=3) 
2 *(N=25) 

25.00 (c) 35.80 

3(N=9) *(N=l9) 

30.67 (d) 39.78 

35.11 (a) 25.39 

*(N=l2) 

16.44 

20.33 

7.22 

7.89 

10.89 

3(N=9) *(N=l9) 

12 (d) 5 .44 

(e) 

(e) 

(e) 

(d) 

(d) 

(d): p < .005 
(e): p < .0005 

3(N=9) * (N=l9) 

30.33 (b) 36.68 

44.89 (a) 49.47 

35 .67 (b) 27.00 

6-7(N=9 *(N=l9) 

17.22 (e) 34.33 

3(N=9) 4(N=7) 

12.44 (e) 17.00 

8.00 (c) 21.00 

14.44 (d) 7.33 

13.22 (b) 8.33 

16.11 (a) 10.6 7 

6-7(N=9) *(N=l9) 

2.33 (e) 10.28 

(*) denotes all remaining subjects 
all del e ted scores were statistically insignificant 

6-7(N--9) *(N•l9) 

39.22 (b) 32.47 

50.89 (a) 46.63 

22.78 (c) 33.11 

41.89 (a) 37.84 

6-7(N=9) *(N=l9) 

6.56 (b) 11.17 

On the third trial the 3-year-old girls no longer displayed dimension. The 
task here was to divide two- from three-dimensional items, all of which were 
nonplanar, and the children did not make that distinction. They did, however, 
show strong classification by closure and planarity when compared with the 
rest of the girls. 

The scores again indicated that the 3;year-old girls were not operating with 
Euclidean or polygonal classifications, nor were they using connectivity. The 
fourth trial added no new information, repeating a significant trend for nonuse 
of polygonal classification. 
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The 4-year-old girls showed no significant differences when compared with 
the rest of the girls. When compared only with the 3-year-olds, they showed on 
the third trial that they had moved into using Euclidean, polygonal, and 
connectivity classifications. They showed also that they definitely had moved 
away from closure and planar considerations. 

Five-year-old girls showed no differences when compared with the rest of the 
girls. By 6 - 7 years, the girls were displaying strong Euclidean and/ or polygonal 
classifications on all 4 trials. There also were significant trends on the first trial 
for the older girls not to use dimension, planarity, or closure. 

It appears from these results that dimension, closure, and planarity occur 
the earliest in the girls, with connectivity following at about the time that 

TABLE 2 

Comparison of Mean Scores by Age - Boys 

FIRST TRIAL 

AGE 

DIMENSION 

EUCLIDEAN 

PLANARITY 

CONNECTIVITY 

POLYGONAL 

SECOND TRIAL 

AGE 

DIMENSION 

EUCLIDEAN 

, THIRD TRIAL 

AGE 

CWSURE 

PLANARITY 

EUCLIDEAN 

FOURTH TRIAL 

AGE 

POLYGONAL 

(a): p < . 05 
(b): p < .025 
(c): p < .01 
(d): p < .005 

1 3.!._4(N=3) 3-'2(N=3) 2 

36.33 (c) 52 

3-3l(N=3) *(N=27) 
2 

28.50 (d) 41.44 

,3--;,-4(N=3) 2 *(N=27) 

2.67 (b) 15.54 

3(N=6) *(N=24) 

13.40 (a) 9.08 

(*) denotes all remaining subjects 

4- 7 (Ns24) 3(N=6) 4(N=6) 

38.13 (a) 44.17 

27.83 (d) 46.50 (b) 30.17 

40.92 (c) 46.50 (c) 39.50 

37 .00 (b) 46.17 (a) 

46.50 (a) 

3(N=6) *(N•24) 

35.00 (b) 41.71 

3(N=6) *(N=24) 

12.8 (a) 14.83 

9.60 15.17 

35.50 

37 .50 

sl-7(N=lO) *(N=20) 
2 

6.50 (d) 11.58 

all deleted scores were statistically insignificant 
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5L 7(Nsl0) 
2 

*(Ns20) 

22.40 (c) 36.15 

19.40 (d) 34.26 

5L7(N=lO) 
2 *(N=20) 

8.80 13.11 
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geometric shape makes its appearance. Contractibility scores were uniformly 
high for all age groups, so that it never seemed to be exhibited. 

The classification processes for the boys were not quite so clearly age
delineated as for the girls (See Table 2). The 3-year-old boys seemed to be a study 
in randomness, with several significant results on the first trial for what they 
were not doing. They were not classifying by dimension, Euclidean, planarity, 
or connectivity when compared with the rest of the boys. Dimension did appear 
on the second trial, particularly for the younger (3- 31/2-year-old) boys, duplicating 
the girls' results. When the 3 - 3½-year-old boys were compared with the older 
3-year-old boys, they showed more dimension classification on the first trial also. 

On the third trial, the 3-year-old boys, like the 3-year-old girls, no longer dis
played dimension. They did classify by closure, however, and they showed only 
a tendency towards planarity. Planarity was more marked in the older (3½- 4-
year-old) subjects. All other comparisons were non-significant. Duplicating the 
girls' results, the boys' fourth trial simply showed nonuse of polygonal classifi
cation. 

The 4-year-old boys, like the 4-year-old girls, showed no significant 
differences when compared with the rest of the boys. When compared with the 3-
year-old boys, the 4-year-old boys showed on the first trial that they had moved 
into using Euclidean, polygonal, connectivity, and more planarity classifica
tions. Unlike the girls, there were no significant differences in closure. 

From the age of 5½ on, boys displayed strong and/ or polygonal classifica
tions on all 4 trials. They did not show, however, the strong moves away from 
dimension and planarity that the girls did, and their move away from closure 
only approached significance. The boys' results paralleled those for the girls 
in suggesting that dimension and closure occur the earliest, with connectivity 
and geometric considerations occuring later. In general, any sex differences seem 
to be in quantity rather than kind, with the girls' trends being stronger. The 
order of appearance of the various phenomena seemed to be the same for both 
sexes, as was generally the age of onset. There did appear to be sex differences in 
the disappearances of topological considerations, · which occurred more 
completely for the girls. 

DISCUSSION 

It is clear that among the mathematical operations tested in our study, those 
developing earliest in children are of a topological nature, with awareness of the 
specific Euclidean properties tested here arising later. The present study supports 
Piaget's contention and provides more precise mathematical characterization 
of the properties involved than Piaget (1956; 1964) used in his observations. 
The authors here do make the distinction, however, that they were investigating 
only mathematical operations, i.e., how the children performed, and not 
conceptualization. Indeed, when asked why they made various groupings, 3-
year-old subjects could answer only with "because they just are (alike)," and 
other typical 3-year-old responses. 

Still, one can conclude from the :findings in both boys and girls that dimen
sion, closure, and planarity are among the earliest of the topological properties 
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which children use to cat.egorize objects. They are followed by connectivity and 
then Euclidean geometric phenomena. The finding that children clearly were 
moving into Euclidean and polygonal classification as early as 4 years of age 
contradicts Sauvy and Sauvy's (1974) suggestion that children don't distinguish 
straight from curved lines until 5 - 6 years of age. 

The fact that 3-year-old children display a mathematically sophisticat.ed 
method in their classification techniques bears recognition. Topological opera
tions seem to appear spontaneously in very young children; yet this capability 
is neither recognized nor reinforced in standard introductory lessons or materials 
on mathematical shapes and phenomena. As a consequence, the present study 
shows that by the age of 6 years this topological intuition begins to disappear, 
giving way to the strongly reinforced Euclidean operations. While the authors 
are not advocating a disregard for Euclidean geometric concepts, which indeed 
are primary considerations for so many other areas of cognitive development, 
they do reiterate that topology, also, is a form of geometric thought. To encourage 
the fullest development of mathematical capacities, Euclidean concepts should 
be taught so as to broaden, and expand those processes which seem to occur 
spontaneously, rather than entirely to replace them. In this way we can increase 
the child's geometric insights into the world of nature" ... for geometry, you 
know, is the gate of science, and the gate is so low and small that one can only 
enter it as a child." - William Kingdon Clifford. 
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ABSTRACT 

The once popular concept of the "alcoholic personality" has recently been 
called to question. The purpose of this study was to attempt to discover whether 
quantitative support could be given to a hypothesis of multiple alcoholic types. 
The 16PF profiles of alcoholics were submitted to cluster analysis and multiple 
discriminate analysis (MDA), respectively. The results indicate that there is no 
alcoholic personality, i.e., that the alcoholic population is heterogeneous 
consisting of at least three typologies. 

INTRODUCTION 

There has been much work devoted to the concept of the "alcoholic per
sonality," i.e., that persons designated as alcoholic form a homogeneous group 
by virtue of a single sympton: excessive drinking (e.g. Overall, 1973; Miller, 
Bentinck, & Pokorney, 1967; Fuller, 1966). This unitary trait concept has led 
to the establishment of treatment programs which provide a general program for 
the treatment of persons labeled "alcoholic." The effects of these programs have 
been questionable at best and, as a result, rehabilitation efforts have met with 
only minimal success. 

Recent findings indicate, however, that the unitary trait model is not ade
quate in explaining the phenomenon of alcoholism (Wanberg, Hom & Foster, 
1977) and that nosologically there seems to be no distinct alcoholic group 
(Goldstein & Linden, 1969). Various studies have attempted to generate 
typologies within the alcoholic nomenclature on the basis of the. Minnesota 
Multiphasic Personality Inventory (Goldstein & Linden, 1969), the 16 Person
ality Factor Questionnaire (Lawlis & Rubin, 1971) and character types (Winokur, 
Rimmer, & Rieich, 1971). The results of such studies strongly suggest that 
there are, in fact, distinct differences among alcoholics which preclude the use 
of the label "alcoholic personality." 

The present paper concerns itself with personality dimensions of the 
alcoholic as measured by the 16 Personality Factor Questionnaire (16PF). 
Specifically, the purpose of this study was to investigate the hypothesis that 
there are multiple alcoholic types within the alcoholic population, i.e., that a 
group of persons exhibiting addictive behavior or excessive drinking patterns 
is similar only in overt behavioral symptomology. 

METHODOLOGY 

The 16PF, which is a multidimensional set of sixteen questionnaire scales 
designed to make available in a practical testing time information about an 
individual's standing on the majority ofprimary personality factors (Cattell, 
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Eber & Tatsuoka, 1970), was the psychometric instrument selected for the 
present study. The test instrument was administered on a group basis to 37 male 
alcoholics who were residents of a halfway house located in Southern Tennessee. 
The mean age of the Ss was 41.2 years. No extraordinary conditions were 
encountered in the data collection and all 37 interviews were usable. 

CLUSTER ANALYSIS 

Since the objective of the research was to determine if homogeneous sub
groups or clusters of alcoholics could be identified from the overall group, the 
data were submitted to a cluster analysis routine (Veldman, 1967). The clustering 
procedure involved comparing the score profiles for the 37 Ss on the 16PF 
variables. The clustering routine· used the raw score data from the 16PF to 
progressively associate the Ss into groupings in such a way as to minimize the 
variation within the clusters and maximize the inter-group distance between 
the groups. The clusters were selected on the basis of minimizing the error 
increase which would result from combining the Ss into a smaller number of 
groups. Based on the cluster analysis procedure, three groups were identified. The 
three groups contained 16, 8 and 13 subjects each. 

DISCRIMINANT ANALYSIS 

To facilitate comparisons between the three groups, the data were submitted 
to multiple discriminant analysis (V eldman, 1967). The dependent variable was 
the type of alcoholic as identified by the cluster program. The independent 
variables were the 16PF variables. Results from the discriminant analysis 
revealed two significant functions between the three groups. The Chi-Square 
values were 38.3 with 17 degrees of freedom and 28.1 with 15 degrees of freedom; 
the respective significance levels were .003 and .02. To futher validate the 
discriminant function classification matrices were then constructed. Using the 
weights to classify the Ss, hit-ratios of 97 percent and 73 percent, respectively, 
,were obtained for the two functions. These hit-ratios were extremely high relative 
to the a priori probabilities of 43, 22, and 35 percent, respectively, for the three 
groups. 

The next step was to interpret the results so that a profile of the three groups 
could be compared and contrasted. The interpretation is based upon the dis
criminant structure correlations. These correlations indicate the relative 
significance of the original variables in discriminating between the groups. The 
structure correlations are Pearson-R's computed between the individual raw 
score distributions and the discriminant functions. As such, they can be inter
preted in a manner similar to factor loadings. The discriminant structure corre
lation coefficients and their respective ranks are shown in Table 1. As can be 
noted, 11 of the 16 variables are significant contributors (R > .40) to the discrimi
nant functions. Using these 11 variables it was possible to develop a profile of 
each group. 

158 



WILLIAM H. REPLOGLE and JOSEPH F. HAffi, JR. 

Table 1. 

Summary of MDA Results 

For Three Alcoholic Subgroups 

Variable 1 Functi~n I Functi~n II 
Correlation Rank Correlation Rank 

A .564 5 -.136 9 

B -.271 11 -.077 12 

C .431 9 -.599 4 

E .523 6 .648 3 

F .797 2 .147 8 

G -.157 13 -. 075 13 

H .853 .043 14 

-.048 14 .192 6 

L -.032 15 .672 2 

M .441 8 . 083 11 

N .007 16 -.030 15 

0 -.685 3 . 173 7 

Ql .259 12 -.076 16 

Q2 -.650 4 . 109 10 

Q3 .463 7 -.543 5 

Q4 -.283 10 .680 

1The variables are the 16PF questions. See table 2 for the descriptive 
adjectives which define their nature. 

2These coefficients are structure correlations which can be used to 
identify the relative discriminatory power of the independent variables; 
they are interpreted in a manner similar to factor loadings (Ve-ldman, 1967). 

FINDINGS 

Results from the statistical analyses enabled the investigators to identify 
three distinct subgroups within the sample of alcoholics. Each of these sub
groups is described and discussed in the following sections. Also, psychometric 
test profiles for the three groups are shown in Tables 2-4. 
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TYPE I {Inhibited Neurotic) 

Judging from the collective dynamics of low C (ego strength), E (humble), 
F (sober), H (shy), and high O (apprehensive), Qi (self-sufficient) and Q• (tense), 
this profile seems to represent a group who is highly anxious and inhibited. The 
profile indicates a person of high susceptibility to threat who is intensely shy and 
tormented by an unreasonable sense of inferiority. He suffers his maladjustment 
as internal conflict and shows generalized neurotic response which increases 
with stress. The manifestations of this profile express the gamut of frustration 
responses from anger and pugnacity to anxiety and to depression. 

TYPE II (Sociopathic Tendencies) 

Although this type's profile seems to be fairly normal, it does deviate from the 
norm on four factors. The Type II alcoholic is outgoing (A) and experimenting 
(Q1). He seems to find comfort in groups (Qi) and is tense (Q•) though not to the 
degree of the Type I and Type III alcoholic. 

TYPE III (Aggressive Neurotic) 

This profile type seems to manifest virtually the same neurotic responses 
as Type I as indicated by factors C, 0, and Q•. The difference, however, lies in 
the expression of anxiety and hostility. Contrasted to Type I, the dynamics 
suggest that the Type III alcoholic is much more aggressive (E), impulsive (F), 
and uninhibited (ff) which, as suggested by Lawlis and Rubin (1971), may 
indicate outward-directed hostility. Thus the label aggressive neurotic as 
opposed to the inhibited neurotic of Type I. 

CONCLUSIONS 

The three alcoholic types which were identified were also reported and 
labeled by Lawlis and Rubin (1971). The Type I (Inhibited Neurotic) and Type II 
(Aggressive Neurotic) profiles of the present study replicate two of the three 
profiles found by Lawlis and Rubin with the . Type II profile (Sociopathic 
Tendencies) resembling their third sociopathic profile. It should be noted that, 
although this profile is not that of a sociopath, three of the four factors which 
deviate from the norm are in the same direction as those of a sociopathic profile. 

It might be speculated that the discrepancy between the Type II profile of 
the present study and the sociopathic profile reported by Lawlis and Rubin is a 
function of the Type II sample size. The apparent normalcy of this profile may 
also be a result of the differences in the mean ages of Type II (47.4 years) and 
those of Type I (38.5 years) and Type III (39.2 year). Again, it may be speculated 
that the older Type II alcoholic has been in treatment for a significantly longer 
period of time and has either learned how to respond to test items or as a result 
of treatment, does not exhibit any psychopathology as measured by the 16PF, 
but is still addicted to alcohol. 

Overall, the results indicate that there are multiple alcohQlic types, as 
measured by the 16PF, within the alcoholic population and that these types can 
be categorized on a statistical basis, i.e., cluster analysis. 
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Additionally, the results suggest that the unitary trait approach to 
alcoholism is invalid and strongly indicate that there are at least three distinct 
personality types within the population of alcoholics. 

The dynamics inferred from the 16PF factors of the three typologies 
identified also suggest that treatment programs which attempt to apply the same 
treatment modality to each client labeled "alcoholic" are indeed over simplistic, 
if not futile. For example, it would be rather erroneous to treat an aggressive 
neurotic the same as an inhibited neurotic. It is suggested that treatment pro
grams utilizing a differential treatment approach to alcoholism may well be 
more realistic and effective in dealing with the phenomenon of alcoholism. 

It should be noted, however, that a differential treatment approach cannot 
be determined without a differential model for the diagnosis of alcoholism. 
For a comprehensive diagnosis one would need to consider the domain of 
behaviors both specific and non-specific to alcohol use or drinking patterns. 

The authors are currently developing a comprehensive differential model for 
diagnosis based on the client's drinking symptoms, styles, and benefits, various 
dimensions of his self-concept, perceived reinforcement, as well as a clinical 
assessment of personality dimensions. 
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