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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 the e. 
Although due representation is given to theoretical article which may have a 
methodological basis, the journal is not one of multivariate statistical method . 
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 experi
mental attacks on what is designated personality dynamics and motivation, as 
well as the natural expansion thereof into structured learning theory. 
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COGNITIVE-BEHAVIORAL DIMENSIONS 
OF WEIGHT CONTROL 

Robert A. Steer 
Department of Psychiatry 

University of Medicine and Dentistry of New Jersey 
School of Osteopathic Medicine 

Camden, New Jersey 
and 

Henry A. Jordan1 and Arlene J. Canavan 
Institute for Behavioral Education 

King of Prussia, Pennsylvania 

ABSTRACT 

One hundred-eleven respondents who had achieved at least a 15 lb (6.80 kg) 
weight loss in a 20-week cognitive-beha.vioral treatment program for obesity were 
asked six to 10 years after treatment to describe their current cognitive and 
behavioral approaches for weight control. Eleven scales were constructed to 
measure the frequency with which the cognitive and behavioral efforts were 
extended for (1) Weight Monitoring, (2) Food Record Monitoring, (3) Calorie 
Counting, (4) Shopping, (5) Food Storage and Preparation, (6) Meal Times, (7) 
Snack Times, (8) Social Occasions, (9) Taste and Satisfaction, (10) Physical 
Activity, and (11) Sports/Exercise. An iterated principal-factor analysis employ
ing an oblique solution was performed on the 11 scales' intercorrelation matrix, 
and three dimensions of weight control were identified -(1) Control, (2) Activity, 
and (3) Monitoring. The correlations among the factors, however, indicated that 
each factor explained at least 25% of the other two's variances, and the conclusion 
was drawn that the 11 scales were meaningfully related to each other. The 
employment of cognitive-behavioral techniques in one area of weight control was 
associated with use of such techniques in other areas too. 

COGNITIVE-BERA VI ORAL DIMENSIONS 
OF WEIGHT CONTROL 

Behavioral techniques for controlling weight have been incorporated into a 
number of treatment programs for obe ity during th pa t 15 year (Stunkard & 
Penick, 1979), but the long-term efficacy of such approaches for obesity eem 
guarded (Foreyt, Goodrick, & Gotto, 1981). Long-term success with cognitive-
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behavioral approaches can be achieved if patients continue to adhere to the 
cognitive-behavioral principles which they learned while in t reatment and 
incorporate physical activities ·into their daily schedules (Graham, Taylor, 
Hovell, & Siegal, 1983). Nevertheless, a substantial number of persons do regain 
weight rapidly upon leaving behavioral treatment programs for obesity (Hall, 
1973; Stunkard & Penick, 1979; Wilson & Brownell, 1980; Wing'& J effery, 1979). 

Although patients are taught a variety of behavioral interventions and 
methods of cognitive re-structuring for handling their weights (Jordan, Levitz, & 
Kimbrell, 1978; Mahoney & Mahoney, 1976), there is little research to show which 
techniques obese patients employ after leaving treatment. Do persons trained in 
c_ognitive-behavioral approaches for weight control use· just a few of the 
techniques that they have learned or orchestrate an entire system of controls? 
Are some cognitive-behavioral techniques perceived as distinct from others for 
purposes of weight management? In fact, recent efforts in the assessment of the 
long-term efficacy of cognitive-behavioral approaches for weight management 
have stressed that obese persons may need protracted follow-up contacts to help 
them control their weights (Hall, Bass, & Monroe, 1978; Perry, Shapiro, Ludwig, 
& Twentyman, 1984). 

As part of a larger follow-up study which attempted to evaluate the long-term 
efficacy of cognitive-behavioral approaches for weight management, six-10 years 
after treatment, the present study attempted to determine what the selfreported 
dimen_sions of weight control were for persons who had successfully lost at least 
15 lb (6.80 kg) in a cognitive-behavioral treatment program. 

1 

METHOD 

: SAMPLE 

. From a target sample of 154 persons who had responded to a 1978 follow-up 
study of persons who had achieved at least a 15 lb(6.80 kg) weight loss at the end 
of their treatment in the behavioral weight control program of the Hospital of the 
University of Pennsylvania and the Institute for Behavioral Education between 
1972 and 1977, (Levitz, Jordan, Lebow, & Coopersmith, 1980), 111 persons again 
voluntarily and completely answered a 1983 follow-up questionnaire. There were 
29 (26.1 %) men and 82 (73.9%) women. Over 40% of the respondents had reported 
educational attainment beyond graduate school, and the mean age was 46.82 (SD 
= 10.99) years. The mean current weight of the 29 men was 222.59 (SD= 59.81) lb 
[M = 100.97 (SD = 27.13) kg], arid the mean current weight of the women was 189.21 
(SD= 41.66 lb [M = 85.82 (SD= 18.90) kg]). Importantly, 28 (34.1 %) of the 82 women 
and 9 (31.0%) of the men had current weights below their postprogram levels. 
Since there was no significant difference between the sexes with respect to 
having kept their current weights below their postprogram weights (x2 (1, N = 
111) = .01), the men and women were pooled together for further analysis. 

SCALE CONSTRUCTION 

The questionnaire contained 11 sets of questions about specific behaviors and 
attitudes related to times of weight gain, maintenance, and loss. The sets posed 
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varying numbers of specific behaviors and attitudes about cognitive-behavioral 
approaches, and the respondents were asked to describe with a 4-point scale how 
frequently each of the approaches had been used during times of gain, mainte~ · 
nance, and loss. Since the results of the 1978 survey (Levitz et al. 1980) had 
indicated that the respondents had been trying to maintain or lose weight during 
the first five years, it was assumed that the respondent~ had again been 
attempting to either maintain or lose weight during the past five years. Therefore, 
it was decided to calculate total scores based upon just the frequency ratings for 
the efforts extended during the times of maintenance and loss. Operationally, 
total scores were calculated by summing the frequency ratings for the scales 
during times of both weight maintenance and loss and then dividing this total by 
two. The sets were thus considered to represent summative scales. For example, 
the Weight Monitoring Scale was composed of five types ofreports describing the 
use of a scale, mirror, clothes, ring, or other persons to gauge weight change. The 
sum of the 4-point frequency ratings for each of these items during times of both 
maintenance and loss was calculated and then divided by two to represent the 
Weight Monitoring Scale total score. 

DATA ANALYSIS 

Product moment correlations were first calculated among the 11 scales, and a 
principal-factor solution with iterations to establish communalities was chosen 
for analysis. The magnitudes of the correlation coefficients shown in Table 1 
suggested that a common factor model would be appropriate. Since the treatment 
program had taught an interrelated system of cognitive-behavioral approaches 
for the control of obesity, an oblique transformation (Promax) was selected. The 
computer program used for the factor analysis was the Statistical Analysis 
System's FACTOR (SAS Institute, 1982). Only factors with eigenvalues~ 1.0 were 
retained for rotation. 
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Table 1 

MEANS, STANDARD DEVIATIONS, AND 
s:: 
c:: 

INTERCORRELATIONS AMONG COGNITIVE-BEHAVIORAL SCALES ~ -~ 
=::c 

Correlations -~ 
t_:l:j 

t_:l:j 
>< ~ 

Scale M SD 1 2 3 4 5 6 7 8 9 10 11 
lo't'l 
t_:l:j 
=::c 

1. Weight Monitoring 11.91 3.61 -- s:: 
2. Food Record Monitoring 1.78 .82 .16 t_:l:j 

z 
3. Calorie Counting 2.26 1.02 .16 .36 ~ 4. Shopping 17.77 5.71 .38 .24 .10 t'"-4 
5. Food Storage & Preparation 23.01 5.66 .29 .23 .35 .55 0 

t'"-4 
6. Meal Times 37.28 7.06 .27 .22 .35 .38 .51 -z 
7. Snack Times 31.93 7.42 . .16 .33 .42 .36 .52 .52 -0 
8. Social Occasions 33.57 7.47 .33 .23 .33 .33 .46 .63 .51 - > 
9. Taste and Satisfaction 23.82 5.17 .19 .13 .30 .44 .60 .53 -.56 .52 

t'"-4 - ~ , 
10. Physical Activity 22.17 6.26 .19 .H .28 .30 .45 .38 .39 .48 .55 t_:l:j 

r:n 
11. Sports 26.40 3.41 .08 .17 .07 .02 .27 .14 .34 .38 .37 .56 t_:l:j . > . =::c 

0 
::r: 

Note. -N = 111 
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RESULTS 

Table 2 presents the ~max-rotated pattern matrix of standardized regres
sion coefficien~s of the 11 scales on the three factors which had eigenvalues~ 1.0. 
The most dominant dimension (Factor I) underlying the behavioral scales was 
represented by Weight Monitoring, Shopping, Food Storage and Preparation, 
Meal Times, and Taste and Satisfaction. Since the five scales which had loaded 
saliently on Factor I represented the use of cognitive and behavioral controls to 
monitor weight and avoid food temptations, Factor I was considered to represent 
a Control dimension. 

Table2 

PRO MAX-ROTATED PRINCIPAL-FACTOR 

STANDARDIZED REGRESSION COEFFICIENTS 

OF COGNITIVE-BEHAVIORAL SCALES 

Scale 

Weight Monitoring 
Food Record Monitoring 
Calorie Counting 
Shopping 
Food Storage and Preparation 
Meal Times 
Snack Times 
Social Occasions 
Taste and Satisfaction 
Physical Activity 
Sports 

Eigenvalues 

Factor 

I 
II 

III 

I 

.44 

.94 

.59 

.44 

.44 

2.05 

I 

1.00 
.50 
.58 

Factor 

II III 

.44 

.87 

.44 

.66 

.96 
1.70 1.37 

Correlatioµs 

II 

1.00 
.52 

III 

1.00 

h2 

.19 

.20 

.77 

.94 

.39 

.30 

.29 

.25 

.34 

.46 

.99 
5.12 

Note. - Standardized regression coefficients~ .40 have been suppressed. 
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The second most important factor was described by Sports and Physical 
Activity and was called the Activity dimension. Finally, Factor Ill's salient 
scales were Food Record Keeping, Calorie Counting, and Snack Times, this 
dimension appeared to reflect aspects of Monitoring. 

Interestingly, Social Occasions did not have a salient standardized regression 
coefficient on any of these _three factors. Inspection q{ the intercorrelations 
among the three factors (Table 2) indicated that each factor explained at least 

. 25% of the other two factors' variances, suggesting that the Control, Activity, and 
Monitoring di~ensions were hi~hly related to one another. 

DISCUSSION 

The overall pattern of results indicated that the 111 persons who had 
successfully lost at least 15 lb (6.80 kg) in a cognitive-behavioral treatment 
program for obesity had described three dimensions underlying their use of 
cognitive-behavioral techniques six-10 years after treatment. The cognitive
behavioral approaches represented aspects of (1) C~:mtrol, (2) Activity, and (3) 
Monitoring. Controlling oneself around food and using physical activity repre
sented two sets of behavior. Monitoring food intake by keeping food records or 
calorie counting reflected the third aspect of weight control. 

Importantly, Control, Activity, and Monitoring were interrelated suggesting 
that the use of cognitive behavioral techniques for weight management had 
involved approaches falling across different content domains. In one sense, 
although the three dimensions represented different types of b_ehaviors and 
attitudes, the respondents employed all of the cognitive-behavioral interventions 
which they had been taught for controlling their weights. The respondents drew 
upon every available strategy ranging from Control to Monitoring. However, 
"total push" attempts may not be necessary for management because evidence 
presented by Graham et al. (1983) would suggest that some activities, such as 
incorporating walking into one's daily schedule, afford more success for con
trolling weight than others. 

The Social Occasions scale did not load saliently on any of the three 
dimensions of weight control, but the present cognitive-behavioral program had· 
not stressed social reinforcers for weight management. Perhaps, social occasions 
pose situations where maintaining control and monitoring food intake are 
especially troublesome; and the concept of increasing physical activity is 
generally not relevant, except when the social activity involves athletic participa
tion, dancing, etc. Social occasions may generate so many challenges to the 
applications of cognitive-behavioral techniques that treatment programs may 
have to address them more thoroughly. Role modeling·and behavioral rehearsals 
for handling food during social occasions may need to be stressed in every 
cognitive-behavioral treatment program for obesity. 

Finally, it should be remembered that the present study represented persons 
who had been previously contacted in 1978 by Levitz et al. (1980), and these 
persons may have been re-sensitized by the prior follow-up study to cognitive
behavioral approaches for weight reduction. Furthermore, the present sample 
was composed of persons who had been successfully capable oflosing weight in a 
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cognitive-behavioral treatment program, and the sample's perceptions may not 
be representative of those persons who dropped out of treatment and were unable 
to lose weight. Further research should endeavor to determine whether or not 
persons who were unable to benefit from cognitive-behavioral approaches have 
similar cognitive-behavioral dimensions of weight control as those who were able 
to benefit from such approaches. 

AUTHOR NOTES 

1. Requests for reprints should be addressed to the second author at the Institute 
for Behavioral Education, Suite 511, One Plymouth Meeting, Plymouth 
Meeting, PA 19462. 

2. A copy of the questionnaire may be obtained from the senior author at the 
address given above by sending a 60¢ self-addressed 9½ x 11 inch envelope. 
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P-TECHNIQUE FACTOR ANALYSIS 

AND THE CONSTRUCT VALIDITY 

OF EMOTIONAL STATE SCALES 

Keith Barton 
and 

Sheryl Flocchini 
University of California, Davis 

. ABSTRACT 

The objectives of this study were two-fold (a) to investigate the factor structure 
of the Central State Trait Kit (CST) (Barton 1978) and hence evaluate its 
construct validity and (b) to develop criteria which can be applied in cases where 
overall "simple structure" is not high, to allow the optimum identification of the 
psychological 'meaning' of factors. 

Specifically, P-technique factor analysis was performed on 200 repeated 
measures over all state items. Results provided both evidence for the construct 
validity of the CST and demonstrated useful alternative criteria to "simple 
structure" in the understanding of the meaning of factors; 

INTRODUCTION 

The theory behind the measurement of psychological states and concrete 
examples of such measurement has been recently the topic of much debate and 
has been outlined elsewhere (e.g., Barton, in press). What is of interest in this 
current study is the construct validity of a specific instrument that purports to 
measure psychological states (The Central State-Trait Kit [CST] Barton, 1978). 
There are several studies that devote themselves to analysis of concrete or 
criterion validity of emotional state measures (e.g., Barton & Cattell, 1974; 
Barton, 1978), but few, if any, that concern themselves with construct validity. It 
is hoped, however, that this present study does more than ·fill a gap in the 
knowledge of the psychometric properties of emotional states. A secondary, but 
important, objective here is to demonstrate the use of p-technique factor analysis 
as a useful tool in the investigation of changes in psychological states over time. 
Cattell (1984) and others have repeatedly extolled the virtues of p-technique and 
chain p-technique but relatively few converts are evident. Indeed, a recent 
computer search of research literature(1983) dealing with both p-technique and 
psychological state , resulted in only ix "find "(two of which were authored or 
co-authored by the pr s nt writ r). A brief ynop i of th half-dozen studies 
follow . 

61 



MULTIVARIATE EXPERIMENTAL CLINICAL RESEARCH 

In 1982, Tobacyk reported on a p-technique factor analysis in which 31 
undergraduate students rated their moods three times a day for 33 consecutive 
days. Sixteen scales were involved, and separate 16 x 16 matrices were calculated 
and factored for each person. Results provided information regarding the 
affective complexity of each person in the study. A 1976 study by Bath, Daly and 
N esselroade used p-technique factor analysis to examine the replicability of state 
dimensions across people. To do this, Bath et al. asked four hospitalized female 
schizophrenics to estimate how they rated themselves on 25 behavior categories. 
Each patient ~ade ratings three times a day for 60 days. Correlation matrices (25 
x 25) were obtained for each patient, factor analyzed by p-technique and the 
resulting factor structures then compared across patients.• Results showed that 
three factors were consistently exhibited by all four patients: Anxiety, Extra
version, and Social Desirability. Barton, Cattell and Conner(1974) reported data 
on one person who was tested for 99 days on 68 physiological and psychological 
measures. The variables were correlated over occasions and the resulting p
te_chnique factor analysis indicated that eight of the resulting factors, matched 
dimensions that had been shown to be important in previous studies by 
independent researchers. Daly, Bath and N esselroade (197 4) compared the use of 
p-technique in the investigation of inter- and intra-individual differences. To do 

· this, Daley et al. contrasted the results obtained when p-technique was performed 
separately on several people, to that obtained when results were pooled across 
people (i.e., chain p-technique). The three common moods derived from the p
technique analyses were not confirmed by the chain p-technique and the authors 
caution researchers against the use of chain p-technique whenever the more 
conventional p-technique is available. Barton, Cattell and Conner (1973) factor 
·analyzed the Seven State Questionnaire (SSQ) with the major objective of 
defining "fatigue" and" arousal" as either ends of a bi-polar factor or as separate 
factors. A second intent of this study was to compare dR factor analysis with that 
of p-technique. Results showed "fatigue" and "arousal" to be separate factors 
(and hence called for an "Eight-State Questionnaire") and also demonstrated the 
complementary use of p and dR techniques. Steward and Steward (1976) 
confirmed the structure of the Eight-State Questionnaire mentioned above, by 
obtaining scores from a person over a 30-day .period. Twice a day (morning and 

· evening) the subject reported her mood states as reflected by the Eight-State 
Questionnaire. Measures were correlated over the 60 occasions of measurement 
and the resulting correlation matrix subjected to a p-technique factor analysis. 
Results readily supported the factorial validity of the 8 SQ and once again 
p-technique proved to be a powerful tool in the demonstration of the structure of 
statelike factors. 

In summary then, the relatively few studies that have explored the use of 
p-technique as a method for estimating the construct validity of state factors, 
have shown that this type of factor analysis can be a useful and powerful tool. 
This present study uses p-technique to examine the factor structure and hence the 
construct validity, of the Central Trait-State (CTS) kit. 
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METHOD 

SUBJECTS 

The two people involved in the study were a married couple in their early 30's. 
The woman was a graduate student in the social sciences and the man was a 
professor in the physical sciences (University of California campus). At the time 
of data collection neither subject was a ware of the kinds of analyses that would be 
subsequently carried out. They were told that the study would involve looking at 
how moods change over time. A major problem in obtaining p-technique data is 
that the subjects must be highly motivated to complete the study since the design 
inherently involves repeated testing over a long time period. In the case of the 
couple in the present study, the motivation was high since the woman intended to 
use the data in her Master's thesis and the husband wanted his wife to finish too. 

TESTS 

The state scales from form A of the CTS kit were used as measures of mood. 
These scales consisted of 25 items each and measure the five second-order state 
factors: anxiety, extraversion, independence, cortertia and conscientiousness. 
Each scale consists of items in statement form to which responses may be made 
in one of the following categories: (1) strongly agree; (2) agree; (3) slightly agree; 
(4) slightly disagree; (5) disagree; (6) strongly disagree. The directions pointed at 
the top of each subtest reads as follows: "Please read each item carefully. Then 
place a check (✓) under the column which best reflects HOW YOU ARE 
FEELING RIGHT NOW, IN YOUR PRESENT MOOD." 

PROCE;DURE 

Each subject was asked to complete the five scales twice a day with a 
minimum of two hours between the testing times. In actual fact, for most days the 
interval between test times was much greater than two hours. It was expected 
that with time the tests would be completed faster and faster but in fact the 
opposite occurred since the subjects reported increasing "resistance" to com
pleting the questionnaire. However, both subjects did provide 50 days of data or 
100 observations each. Each item was correlated with every other item resulting 
in a 125 x 125 correlation matrix. The items were correlated over both subjects and 
occasions, thus providing a matrix suitable for a chain p-technique factor 
analysis. Communalities were calculated and replaced the unities in the diagonal 
of the original correlation matrix. The eigenvalues associated with each variable 
were calculated and plotted graphically. A Scree Test (Cattel~, 1958) on this plot 
indicated the extraction of seven factors. An oblique factor analysis was 
performed and details from the resulting rotated factor structure matrix are 
shown in Table 1. 
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Inde-

Table 1 

FACTOR STRUCTURE LOADINGS 
OF THE CTS KIT ITEMS 

Extra- Conscien-
Item pendence Anxiety version tiousness 

# (Factor,2) • (Factor 3) • (Factor 5) • (Factor 6) 

1 +.33 + -.24 -.50 -.11 .. .. 
2 -.21 -.37 -.58 -.22 
3 -.13 +.40 + -.45 -.10 
4 -.61 +.34 + -.53 +.41 
5 +.12 + +.34 + +.49 + +.03 
6 -.16 +.36 + +.61 + -.22 
7· +.24 + -.26 -.40 +.65 
8 -.15 -.18 +.38 .+ -.45 
9 +.23 + +.26 + -.33 -.18 

10 -.53 +.19 + -.24 + +.42 
11 +.14 + -.31 -.61 -.10 
12 -.30 +.28 + -.52 +.54 
13 +.32 + +.44 + +.48 + +.16 
14 +.20 + +.64 + -.33 -.33 
15 -.37 +.26 + -.31 +.36 
16 -.24 +.23 +· +.20 + -.30 
17 -.19 -.42 -.51 -.24 
18 +.35 + -.21 +.49 + +.74 
19 +.04 + +.27 + -.19 +.40 
20 -.45 +.47 + -.48 +.38 

Cortertia 
* (Factor 7) * 

+.46 + 
+.45 + 
+.29 

+ -.60 
+ -.34 + 

+.44 + 
+ +.09 

+.69 + 
-.30 

+ -.47 + 
+.10 + 

+ -.33 
+ -.47 + 

+.50 + 
+ -.58 

+.47 + 
-.34 

+ . +.17 + 
+ +.24 + 
+ +.32 + 

The specific choice of an oblique solution involyed the BMD package program 
Oblimin [BMD P4M]. Gamma was set equal to zero and communalities of the 
variables were defined and calculated as squared multiple correlations with the 
factors. As can be seen from Table 2 this oblique solution resulted in factors that 
were for the most part independent of each other, the highest correlation being 
0.32 (between independence and extraversion). 
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P-TECHNIQUE FACTOR ANALYSIS 

Table2 

FACTORINTERCORRELATIONS 

(ROTATED OBLIQUE FACTORS) 

1 2 3 4 

1.00 
-.13 1.00 
.32 -.25 1.00 
.25 -.32 .27 1.00 
.01 -.07 .10 .08 

1 = Independence 4 = Conscientiousness 
2 = Anxiety 5 = Cortertia 
3 = Extraversion 

RESULTS AND CONCLUSIONS 

5 

1.00 

The total factor structure is, of course, much larger than the matrix shown in 
Table 1. The reduction in size is obtained by only reporting the factor loadings of 
the "marker" items for each factor, i.e., the items numbers in the first column of 
Table 1 refer to different sets of items for each of the factors. While this has the 
advantages of clarity, decreased printing costs and small space requirements, the 
reader is left without any informatio~ as to how items loaded on factors other 
than the one they defined, i.e., "marked." Indeed, many items not only loaded 
other factors in addition to the one they were purported to "mark" but even had 
higher loadings on some of these factors, i.e., the factor structure matrix had been 
rotated to maximize "simple structure" but the maximum achieved was not high. 

In the light of this problem, two criteria were defined in order to provide 
guidance in selecting which factor best represented a total set of putative items. 
For example, the first 25 items in the factor structure matrix were "supposed" to 
measure anxiety. The problem was which of the seven factors extracted best 
represent these items. 

The first criterion involved the pattern of item scores. For each set of putative 
items, roughly half the items are scored in a positive direction (i.e., "strongly 
agree" indicates a high scores) and the rest in a negative direction. It was argued 
that if this scoring key pattern for the items was reflected in the signs of the 
loadings of a factor, then (other things being equal) this factor could be 
considered the one best defining the items. 

The second criteria for factor· dentification focused on the absolute magnitude 
of the factor loadings. It was argued that if more than one factor satisfied the first 
criterion, i.e., matched the pattern of item scores on signs, then the average 
absolute magnitude of the factor loadings (across all putative items) should be 
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calculated. The factor that showed the highest average loading could be 
considered as most representative of the set of items as a whole. 

These criteria were applied to the total factor structure matrix and led to the 
identification of five factors as shown in the first row of Table 1 (e.g., factor 2 as 
Independence, etc.). The degree to which each identification was supported is 
indicated by the data on criteria matching as shown in Table 3. 

Table3 

FACTOR IDENTIFICATION AS A 

FUNCTION OF CRITERIA MATCHING 

2. Average Magnitude 
Factor Identification 

Independence as Factor 2 
Anxiety as Factor 3 
Extraversion as Factor 5 
Conscientiousness as Factor 6 
Cortertia as Factor 7 

1. Degree of Match of Loading 

100% Match 
100% Match 
100% Match 
100% Match 

75% Match 

.27 

.32 

.43 

.32 

.38 

As can be seen in Table 3 with the exception offactor seven, 100% match was 
observed for the punitive sets of item signs and the actual factor loadings. The 
average magnitude of the factor loadings was reasonable for all scales, especially 
when one notes that these averages hold over.20 items per scale. 

In summary then, it is concluded that the data in Tables 1, 2 and 3 
demonstrate reasonable construct validity for the CTS scales and illustrate the 
usefulness of p-technique factor analysis as a tool for shedding light on the 
structure of emotional state scales. It is planned to ·gather further data on the 
CTS, this time across many people, and the resulting factor analysis will be 
contrasted with the present "within-people" structure. 
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PSYCHOLOGICAL STATES MEASURED IN THE 
CLINICAL ANALYSIS QUESTIONNAIRE (CAQ) 

Raymond B. Cattell and Velma·A. Kameoka 

University of Hawaii 

It has been known for some time that state factoring(dR and P-techniques) of 
items yields state factors that are clearly replicas of trait factors (Cattell, 1973). 
Artifactual origins for this have been ruled out(Cattell, 1978). The ratio of intra to 
inter individual variances in these factors varies greatly, being high in such 
factors as anxiety and depression, but still significant in such a trait as 
intelligence (Horn, 1972). These differences have justified, contingently speaking, 
of state dimension factors and trait change factors, and using the modulation 
model for each term in the behavioral equation, thus, 

bxksxki = V xSxkLxi 

where b is the b___ehavioral index (loading), S a state measure of i, v is an 
involvement index, sk a modulation index in situation k, and Lxi is i's 
endowment in liability (proneness) to state sxi. 

In state · measurement, the ten years of study of depression items from 
numerous scales by Cattell and Bjerstedt (1967) and Cattell and Bolton (1969) led 
to the conclusion that seven distinct state factors (possibly eight) are involved, 
and names were given to these factors. Kameoka (1979), independently factoring 
items in depression scales, came similarly to seven or eight factors. As factorists 
will be aware, the rotation of factors on items purely in a depression area is likely 
to be less conclusive than in the company of more diverse factors. 

Consequently, since the seven factors are included in the Clinical Analysis 
Questionnaire (CAQ), as trait scales, it seemed desirable to do a dR technique 
factoring (differences of two occasions) of the CAQ both to settle the nature of the 
primary depression state factors and to determine the role of states in the other 
dimensions of the CAQ. 

METHOD 

PROCEDURE 

Kameoka has reported elsewhere (1984) a straightR-technique factoring of the 
CAQ. On 214 normal subjects this verified the 28 factors, therein, including the 
eight depression factors. After a month the same test was given to the same 
subjects and difference scores were calculated for all items. The items consisted of 
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the 56 in the CAQ plus a set of62 depression items previously used in Kameoka's 
discovery of seven or eight depression factors. 

For purposes of factoring, each of the 28 primaries was split (odd-even) into 
two variables yielding 56 scores and the depression items were entered as items, 
giving a 118 x 118 correlation matrix. The factoring followed the usual procedures: 
(1) principal components; (2) Kaiser Guttman test for number of factors, yielding 
28 to 31; (3) iteration of communalities to 29 factors; (4) rotation, first by three 
automatic programs - Maxplane, (Cattell & Muerle, 1960); Harris Kaiser (1969) 
and simple lo_adings (Jennrich & Sampson, 1966). Appreciable differences 
occurred among these solutions, despite good agreement with smaller examples 
(Dielman, Cattell, & Wagner, 1972). Due to these discrepanciE1s, rotation to simple 
structure proceeded logically in two steps - (1) rotating a submatrix of the 
original 118 x 29 unrotated matrix and (2) extending the transformation matrix 
from the submatrix rotation to the original 118 x 29 unrotated factor matrix. 
Specifically, in step one, a hypothesized 56 x 28 factor was constructed for the 56 
CAQ variables for which loadings could be hypothesized based on previous 
studies. A Procrustes solution was sought by rotating 56 x 28 submatrix of the 
original principal axis matrix to the hypothesized factor matrix. Simple structure 
was maximized by series of eight blind hand rotations using the Rotoplot method 
(Cattell & Foster, 1963). In step two, the original unrotated 118 x 29 matrix was 
postmultiplied by the final transformation matrix obtained in step one above. 
Simple structure was finally maximized by a succession of seven blind hand 
rotations. this resulted in a significant simple structure with 72.24 percent of the 
variables falling in the± .10 hyperplane. The mean correlation among factors in 
absolute value was .10, as shown in Table 1. 
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Table 1 
INTERCORRELATIONS AMONG 29 STATE PRIMARY FACTORS 

Factors 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

1 . A 
2 B 
3 C 
4 E 
5 F 
6 G 
7 H 
8 I 
9 L 

10 M 
11 N 
12 0 
13 Q1 
14 Q2 
15 Q3 
16 Q4 
17 D1 
18 Il2 
19 D3 
20 D4 
21 D5 
22 D6 
23 D7 
24 Pa 
25 Pp 
26 Sc 
27 As 
28 Ps 
29 

07 
-10 03 
-15 -09. 18 
03 07 -02 00 

-01 01 23 -04 -23 
-05 -13 -08 01 02 -16 
09 -14 -16 -17 15 -02 16 
01 -15 26 13 -01 12 08 25 
-08 02 -01 -08 10 08 21 17 21 
00 01 17 00 -08 23 -09 -17 02 -13 
08 -02 -31 -07 23 -12 -06 18 -08 10 -03 

-01 05 09 05 -02 21 -17 -06 09 -02 07 -01 
13 06 -37 -14 24 -28 -04 01 -27 -04 -34 12 -06 
09 -04 09 10 -14 15 -14 -25 -07 -14 20 03 06 -22 
-00 -10 -10 -03 15 03 04 09 12 -01 05 06 04 -15 -06 
-11 -12 -09 03 -14 -06 17 02 11 09 -03 -04 -20 -10 -07 -08 
-17 -10 05 09 -15 13 12 -04 07 00 04 -14 02 -26 12 -03 25 
-04 -00 -16 -08 09 05 09 15 -06 17 03 05 -13 05 -18 05 02 -07 
-15 -10 00 10 -09 -04 12 -01 17 14 06 -00 -07 -24 05 06 21 08 00 
11 -13 -20 04 06 -23 23 11 -03 -14 -01 21 -18 04 04 11 21 11 14 14 

-11 -01 -01 09 --02 -04 13 l:l 13 -16 u7 -06 -15 -26 06 06 14 15 01 07 08 
-02 -03 13 04 -04 07 12 -04 15 05 15 -09 -09 -32 -01 11 16 32 -05 07 05 07 
-06 -05 03 07 -16 21 09 02 14 07 00 -03 03 -05 -03 -07 14 13 -03 10 -05 07 01 
-00 05 21 17 01 -14 15 09 17 04 01 -06 04 -11 -03 -09 -05 -05 04 12 14 10 -06 08 
-19 -11 21 03 -11 31 -04 08 22 20 14 -07 15 -25 06 -03 09 17 -09 15 -12 -01 22 18 -08 
-01 -13 08 -03 -19 -On 14 -04 -03 -10 -00 -12 -21 -24 01 10 18 01 -00 25 18 01 11 02 11 02 
-14 -10 02 -09 -20 15 06 10 02 07 07 -06 -09 -34 06 04 23 33 12 21 07 07 24 12 -10 24 08 
03 05 06 05 -03 16 06 08 19 10 02 -01 -00 -17 -04 06 . 11 07 08 14 13 05 09 08 09 04 04 06 

NOTE: Decimal points have been omitted. 

""d 
00 
~ 
0 
:::c: 
0 
r-4 
0 
0 
~ 

0 
> 
r-4 
00 

~ 
~ 
trj 
00 
s:: 
t_:rj 

> 00 
~ 
~ 
t_:rj 
t:, 
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RESULTS 

In Table 2 we have set out the high loadings (above .30 with a few noted 
exceptions in brackets) for the factors as they appeared in the trait study 
(Kameoka, 1984) and in the state study, after crossmatching by congruence 
coefficients. The 62 depression items taken from the earlier Kameoka study are 
µiarked by CPBC with a following number and a brief designation of content . The 
factor scales are labelled as usual, with 1 for the odd and 2 for the even item 
subscale in each. 

The principal weight in identification and matching is naturally given to the 
tw·o scale markers, each based on 5 to 10 items. The CPBC items, being single 
items, have lower reliabilities and are more erratic in the matching. On factor~ 
the matching is poor, for only one affectia scale appears in the trait, t:b-0ugh two 
stand as ·they should on the state. There is an "irritated and unwell" character to 
the CPBC items. 

Factor B, intelligence, has the highest markers here and only here, on both 
trait and state, confirming the Horn (1972) result, with lower variance on the 
state. Factor C, ego strength, also contains. the marker scales (one low) on both 
sides. Sleeping weil and freedom from diarrhea also mark ego strength in the 
CPBC items. 
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Table2 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait Factor Variable State Factor Variable 
Factor Variable Loading -' Name Factor Variable Loading Name 

A 83 .73 CPBC27 gas & burping A 2 .61 Affectia (A2) '"ti 
Affectia 92 -.66 CPBC36 good digestion 69 -.40 CPBC13 easily irritated 00 

i,<: 
100 -.56 CPBC44 regular bowels 1 .32 Affectia (Al) ("'.) 

61 .39 CPBC05 diarrhea 103 -.31 CPBC4 7 distrust people ~ 
0 

82 .31 CPBC26 god angry at me ) . t"" 
115 -.30 CPBC59 physically well 0 

0 
(1) (.20) (Affectia (Al)) -("'.) 

> 
B 3 .75 Intelligence (Bl) B 4 .46 Intelligence (B2) t"" 

-.J 
Intelli- 4 .54 Intelligence (B2.) 3 .40 Intelligence (Bl) 00 

Ci:> 

~ gence 101 .45 CPBC45 eat continuously 107 -.36 CPBC51 good appetite i-3 
111 .39 CPBC55 cold hands/feet 72 -.33 CPBC16 feel successful t:cj 

62 -.36 CPBC06 wake up early 88 -.31 QPBC32 enjoy speaking 
00 

rs: 
t:cj 

C 98 . .49 CPBC42 control temper C 93 .52 CPBC37 sleep well > 
Ego 5 .42 Ego Strength (Cl) 92 .50 CPBC36 good digestion 00 

c::: 
Strength 93 -.40 CPBC37 sleep well 6 .39 Ego Strength (C2) ~ 

t:cj 
61 .39 CPBC05 diarrhea 68 .39 CPBC12 feel guilty t:! 
67 -.37 ' CPBCl 1 worry problems 86 .38 CPBC30 enjoy looking best 
82 .36 CPBC26 god angry at me 75 .37 CPBC19 think about suicide 
86 -.35 CPBC30 enjoy looking best 87 .35 CPBC31 can remain still 
(6) (.26) (Ego Strength (C2)) 50 .32 · Psychopathia (Pp2) 

61 .31 CPBC05 diarrhea 
(81) (.28) CPBC25 goals obtainable 

(5) (.28) Ego Strength (Cl) 
• A negative sign means "does not" 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

s= 
Trait Factor Variable State Factor Variable C: 

Factor Variable Loading Name Factor Variable Lo~ding Name ~ -
E 107 .68 CPBC51 good appetite E 8 .46 Dominance (E2) ~ 

Domi- 65 .67 CPBC09 enjoy responsibility 13 .38 Parmia (Hl) ~ -nance 74 .54 CPBC18 drink alcohol 98 -.33 CPBC42 control temper ~ 
77 .-.47 CPBC21 anxious/tense 7 .31 Dominance (El) t_:rj 

7 .47 Dominance (El) t:r.:l 
~ 

102 .46 CPBC46 comfortable & peaceful I-,:! 
i t_:rj 

109 .45 CPBC53 speak easily w / others ~ 
59 -.43 CPBC03 crying w / o reason -s= 

-..J 118 -.43 CPBC62 hollow & empty t_:rj 

~ 58 .40 CPBC02 decisions easy · z 
93 .40 CPBC37 sleep well ~ 

~ 
88 .36 CPBC32 enjoy speaking 0 
69 -.36 CPBC13 easily irritated ~ -73 .36 CPBC17 get along well w/others z -63 -.34 CPBC07 life out of control 0 

82 -.34 CPBC26 god angry at me > 
~ 

89 .33 CPBC33 pleasant dreams ~ 

70 .33 CPBC14 fall asleep easily t_:rj 
Cll 

111 -.32 CPBC55 colds hands/feet ~ t:r.:l 

67 -.31 CPBCll worry problems ~ 
106 -.30 CPBC50 fast heartbeat . 0 

• ::r: 
85 -.30 CPBC29 afraid interactions 

108 -.30 CPBC52 nothing matters 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PA'ITERNS* 

Trait Factor Variable State Factor Variable 
Factor Variable Loading Name Factor Variable Loading Name 

F 9 .60 Surgency (Fl) F 82 -.44 CPBC26 god angry at me 
1-d Surgency 115 .55 CPBC59 physically well ) 86 -.41 CPBC30 enjoy looking best 00 

74 .53 CPBC18 drink alcohol 9 .39 Surgency (Fl) ~ 
0 

71 .47 CPBC15 lot of energy 89 -.38 CPBC33 pleasant dreams =i::: 
103 .46 CPBC4 7 distrust people 92 -.34 CPBC36 good digestion 0 

t'-4 76 .44 CPBC20 mind alert 84 .30 CPBC28 sex interest 0 
68 .35 CPBC12 feel guilty 10 .30 Surgency (F2) 0 

1--4 

0 38 .33 Discontent (D32) > 70 -.32 CPBC14 fall asleep easily ~ -.J 
10 .31 Surgency (F2) 00 C11 

79 .31 CPBC23 perspire w / o exertion ~ 
~ 

G 11 .44 Super Ego (Gl) G 84 .44 CPBC28 sex interest 
t:tj 
00 

Super 12 .43 Super Ego (G2) 11 .41 Super Ego (Gl) ~ 
t%j Ego 27 -.36 Self-Sufficiency (Q21) 105 -.38 CPBC49 feel helpless > 

I 76 .34 CPBC20 mind alert 12 .34 Super Ego (G2) 00 
C 57 .33 CPBC0l good memory 91 .30 CPBC35 satisfied w /body ~ 

6 .30 Ego Strength (C2) 102 .30 CPBC46 comfortable & peaceful t:tj 
t:::, 

28 .30 Self-Sufficiency (Q22) 

H 13 .50 Parmia(Hl) H · 3 .33 Intelligence (Bl) 
Parmia 14 .48 Parmia(H2) 80 .31 CPBC24 headaches 

109 .42 CPBC53 speak easily w / others 14 .30 Parmia(H2) 
85 -.41 CPBC29 afraid interactions (13) (.29) (Parmia (Hl)) 
38 -.40 Discontent (D32) 
78 -.40 CPBC22 seldom cry 
57 .30 CPBC0l good memory 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait Factor Variable State Factor Variable ~ 
~ 

Factor Variable Loading Name Factor Variable Loading Name ~ -I 15 .53 Premsia (11) I 114 -.55 CPBC58 full of life ~ 
Premsia 84 -.44 CPBC28 sexual interest 16 .53 Premsia (12) ~ 

16 .37 Premsia (12) 102 -.51 CPBC46 comfortable & peaceful -~ 112 -.46 CPBC56 value existence ~ 
60 -.40 CPBC04 happy ~ 

110 -.33 CPBC54 terrible will occur >< 
~ 

72 -.31 CPBC16 feel successful ~ 

117 -.31 CPBC61 people harming me ~ -15 .30 Premsia (11) l ~ 
-..;J 

t_,:j 
0) z 

L 18 .57 Protension (L2) . L 18 .36 Protension (L2) :i2 Proten- 62 .51 CPBC06 wake up early 61 -.36 CPBC05 diarrhea ~ 

sion 17 .50 Protension (Ll) 107 -.35 CPBC51 good appetite 0 
103 .40 CPBC4 7 distrust people 58 -.34 CPBC02 decisions easy t: 

21 .36 Shrewdness (Nl) 95 -.33 CPBC39 can meet obligations z -69 .36 CPBC13 easily irritated 89 ~.33 CPBC33 pleasant dreams 0 
> 

31 .36 Ergic Tension (Q41) 59 -.32 CPBC03 crying w / o reason ~ 

74 -.32 CPBC18 drink alcohol (110) (.29) (CPBC54 terrible will occur) ~ 
t_,:j 

111 -.31 CPBC55 cold hands/feet (17) (.27) (Protension Li)) 00 

101 .30 CPBC45 eat continuously 
t_,:j 

~ 
M 57 -.46 CPBC0l good memory 74 .42 CPBC18 drink alcohol '! 0 

Autia 104 -.42 CPBC48 good concentration 19 .40 Autia (Ml) =z: 

74 -.39 CPBC18 drink alcohol 20 .38 . Autia (M2) • 
81 -.32 CPBC25 goals obtainable 101 .38 CPBC45 eat continuously 
79 .31 CPBC23 perspire w / o exertion 78 -.37 CPBC22 seldom cry 
87 -.30 CPBC31 can remain still 115 -.31 CPBC59 physically well 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait Factor Variable State Factor Variable 
Factor Variable Loading Name Factor Variable Loading Name 

N 110 .46 CPBC54 terrible will occur N 65 .50 CPBC09 enjoy responsibility 
'i:l 

Shrewd- 105 .41 CPBC49 feel helpless ) 22 .48 Shrewdness (N2) 00 

21 .39 · Shrewdness (Nl) 68 -.37 CPBC12 feel guilty ~ ness 0 
66 .36 CPBClO see/hear others not (21) (.28) (Shrewdness (Nl)) ::I: 

106 .34 CPBC50 fast heartbeat 0 
~ 

24 .32 Guilt Proneness (02) 0 

117 .30 CPBC61 people harming me 0 -0 
> 

0 23 .58 Guilt Proneness (01) 0 23 .56 Guilt Proneness (01) ~ 
--.J Guilt 22 .45 Shrewdness (N2) 68 .43 CPBC12 feel guilty 00 
--.J 

~ Prone- 24 .45 Guilt Proneness (02) 24 .35 Guilt Proneness (02) ~ 
ness 68 -.43 CPBC12 feel guilty 62 -.31 CPBC06 wake up early trj 

00 
118 -.34 CPBC62 hollow & empty 63 -.30 CPBC07 life out of control s:: 

trj 

Q1 26 .69 Radicalism (Q12) Q1 25 .45 Radicalism (Qll) > 
00 

Radical- 81 .44 CPBC25 goals obtainable 113 -.37 CPBC57 suspicious of others c:: 
ism 25 .43 Radicalism (Q12) 76 .36 CPBC20 mind alert ~ 

trj 

68 -.42 CPBC12 feel guilty 96 .32 CPBC40 recurring thoughts t, 

99 .37 CPBC43 things will work out 
67 -.36 CPBCll worry problems 

104 .35 CPBC48 good concentration 
118 .34 CPBC62 hollow & empty 
84 .32 CPBC28 sex interest 
80 -.31 CPBC24 headaches 
20 .31 Autia (M2) 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

--
Trait Factor Variable State Factor Variable s= 

~ 
Factor Variable Loading Name Factor Variable Loading Name ~ -Q2 28 .47 Self-Sufficiency (Q22) Q2 27 .72 Self-Sufficiency (Q21) ~ Self- 27 .45 Self-Sufficiency (Q21) 118 -.54 CPBC62 hollow & empty ~ 

Suf- 21 -.42 " Shrewdness (Nl) 93 .41 CPBC37 sleep well -~ ficiency 74 .38 CPBC18 drink alcohol 99 -.40 CPBC43 things will work out t:c.:1 - 57 .31 CPBC0l good memory 114 -.39 CPBC58 full of life t:c.:1 
(38) (-.28) (Discontent (D32)) 108 -.39 CPBC52 nothing matters >< 

~ 
60 -.37 CPBC04 happy t:c.:1 

16 -.35 Premsia (12) I ~ -58 -.34 CPBC02 decisions easy a: 
-.J 66 -.34 CPBClO see/hear others not 

t_:cj 
00 z 

107 -.34 CPBC51 good appetite S2 
79 -.31 CPBC23 perspire w / o exertion t'4 
92 .30 CPBC36 good digestion 0 

t'4 -Q3 69 -.39 CPBC13 easily irritated Qa 29 . .49 Self-Sentiment (Q31) z -Self- 84 -.37 CPBC28 sex interest 106 -.34 CPBC50 fast heartbeat 0 

Senti- 29 .36 Self-Sentiment (Q31) (15) (-.29) (Premsia (11)) > t'4 
ment 99 -.36 CPBC43 things will work out ~ 

30 .33 Self-Sentiment (Q32) t:c.:1 
00 

81 -.32 CPBC25 goals obtainable t:c.:1 
86 -.31 CPBC30 enjoy looking best -·- :J, 

~ ,'' 64 -.31 CPBC08 want to be alone 0 

Q4 32 .42 Ergic Tension (Q42) Q4 31 .43 ~ Ergic Tension (Q41) 
::i::: 

Ergic 31 .35 Ergic Tension (Q41) 78 -.33 CPBC22 seldom cry 
Tension 103 -.34 CPBC4 7 distrust people 32 .31 Ergic Tension (Q42) 

86 -.33 CPBC30 enjoy looking best 116 -.31 CPBC60 confused thoughts 
93 -.30 CPBC37 sleep well 
84 -.30 CPBC28 sex interest 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait Factor Variable State Factor Variable 
Factor Variable Loading Name Factor Variable Loading Name 

D1 70 -.67 CPBC14 fall asleep easily D1 33 .43 Hypochondria (DU) 
"'ti 

Hypo- 93 -.65 CPBC37 sleep well 44 .34 Guilt Depression (D62) 00 
I ~ cbon- 33 .58 Hypochondria (Dll) I 74 -.33 CPBC18 drink alcohol 0 

driac 103 -.58 CPBC4 7 distrust people ::r: 
Depree- 107 -.50 CPBC51 good appetite 0 

~ 
sion 86 -.47 CPBC30 enjoy looking best 0 

113 -.42 CPBC57 suspicious of others Q -30 -.36 Self-Sentiment (Q32) 0 
> 

74 -.33 CPBC18 drink alcohol ~ 
-..J 80 .32 CPBC24 headaches 00 
(0 

~ 34 .31 Hypochondria (D12) i-3 
t:rj 

D2 86 .50 CPBC30 enjoy looking best D2 36 .66 Suicidal Disgust (D22) 
00 

s:: 
Suicidal 74 -.48 CPBC18 drink alcohol 35 .55 Suicidal Disgust (D21) t:rj 

Disgust 35 .48 Suicidal Disgust (D21) 34 .46 Hypochondria (D12) > 
00 

111 -.48 CPBC55 cold hands/feet ~ 
36 .47 Suicidal Disgust (D22) ~ 

t_%j 

55 .46 General Psychosis (Psl) t:, 

83 -.38 CPBC27 gas & burping 
116 -.38 CPBC60 confused thoughts 
63 .37 CPBC07 life out of control 
71 -.34 CPBC15 lot of energy 

108 .33 CPBC52 nothing matters 
96 -.31 CPBC40 recurring thoughts 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PA'ITERNS* 

--
Trait Factor Variable State Factor Variable a:: 

c::: 
Factor Variable Loading Name Factor Variable Loading Name ~ -D3 37 .57 Discontent (D31) 03 37 .50 Discontent (D31) ~ 

Agitation 10 .49 Surgency (F2) 38 .39 Discontent (D32) ~ 
49 .40 Psychopathia {Ppl) 65 -.37 CPBC09 enjoy responsibility -~ 38 .39 Discontent (D32) 58 -.32 CPBC02 decisions easy t_tj 

CPBC19 think about suicide Anxious Depression (D42) 
t_tj 

D4 75 -.46 D4 40 .50 >< 
Anxious 64 -.44 CPBC08 want to be alone 56 .39 General Psychosis (Ps2) ~ 

t_tj 

Depres- 80 -.42 CPBC24 heada~hes 39 .37 Anxious Depression (D41) ~ -sion 39 .40 Anxious Depression (D41) 69 -.36 CPBC13 easily irritated ~ 

~ 82 .38 CPBC26 god angry at me 53 -.30 Psychasthenia (Asl) 
t_tj 

z 
107 .35 CPBC51 good appetite ~ 89 .31 CPBC33 pleasant dreams t"4 

0 
D5 60 -.74 CPBC04 happy D5 42 .56 Low Energy Depression (D52) t"4 -Low 112 -.70 CPBC56 value existence 100 -.43 CPBC44 regular bowels z -Energy 118 .69 CPBC62 hollow & empty 41 .39 Low Energy Depression (D51) 0 

Depres- 72 -.65 CPBC16 feel successful 14 .39 Parmia(H2) > 
t"4 

sion 102 -.63 CPBC46 comfortable & peace 39 .39 Anxious Depression (D41) ~ 
116 .61 CPBC60 confused thoughts 88 -.31 CPBC32 enjoy speaking 

t_tj 
00 

114 -.61 CPBC58 full of life 111 -.31 CPBC55 cold hands/ feet t_tj 

95 -.58 CPBC39 can meet obligations ~ 
94 .58 CPBC38 feel hopeless 0 

108 .57 CPBC52 nothing matters 
::c: 

41 .55 Low Energy Depression (D51) 
. • 

92 -.55 CPBC36 good digestion 
105 .54 CPBC49 feel helpless 
76 -.54 CPBC20 mind alert 



Table 2 (continued) 

TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait · Factor Variable State Factor Variable 
Factor Variable Loading Name Factor Variable Loading Name 

D5 83 .54 CPBC27 gas & burping ~ 
91 -.53 CPBC35 satisfied w /body l 00 ,. 

~ 
110 ·.51 CPBC54 terrible will occur 0 

73 -.49 CPBCl 7 get along well ::I:: 
0 

63 -.48 CPBCIO see/hear others not r4 
0 

96 .47 CPBC40 recurring thoughts 0 
82 .47 CPBC26 god angry at me -0 
75 .47 CPBC19 think about suicide > 

r4 
00 115 -.45 CPBC59 physically well 00 .... 

74 .44 CPBC18 drink alcohol ~ 
113 .44 CPBC57 suspicious of others ~ 

tr.:1 
99 -.44 CPBC43 things will work out 00 

79 .42 CPBC23 perspire w Io exertion s:: 
tr.:1 

42 .38 Low Energy Depression (D52) > 
81 -.36 CPBC25 goals obtainable 

00 
c 

104 -.35 CPBC48 good concentration ~ 
t_:i:j 

103 .35 CPBC4 7 distrust people t, 

111 .35 CPBC55 cold hands/ feet 
117 .34 CPBC61 people harming me 
68 .33 CPBC12 feel guilty 
58 -.33 CPBC02 decisions easy 
71 -.32 CPBC15 lot of energy 
69 .31 CPBC13 easily irritated 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait Factor Variable State Factor Variable a:: 
~ 

Factor· Variable Loading Name Factor Variable Loading Name ~ -De 43 .63 Guilt Depression (D61) De 17 .39 Protension (LI) ~ Guilt 70 .54 CPBC14 fall asleep easily 43 .36 Guilt Depression (D61) ~ 
and 83 .50 CPBC27 gas & burping 118 -.35 CPBC62 hollow & empty -~ Resent- 71 .48 CPBC15 lot of energy 99 -.34 CPBC43 things will work out t_%j 

ment 87 -.48 CPBC31 can remain still t_%j 

76 .47 CPBC20 mind alert ~ 
1-"d 

97 .38 CPBC41 daydream t_%j 

57 .35 CPBC0I good memory 1 ~ -63 .33 CPBC07 life out of control a:: 
00 13 -.31 Parmia (Hl) 

t_%j 
t-:> z 

75 .30 CPBC19 think about suicide ~ 
(68) (.29) CPBC_12 feel g~ilty ~ 

0 
D7 45 .63 Bored Depression (D71) D7 45 .55 Bored Depression (D71) ~ -Bored - 90 -.36 CPBC34 afraid & fearful 46 . .46 Bored Depression (D72) z -With- 115 .36 CPBC59 physically well 66 -.39 CPBCIO see/hear others not 0 

> drawal 102 -.35 CPBC46 comfortable & peaceful 103 .30 CPBC4 7 distrust people ~ 

86 -.32 CPBC30 enjoy looking best ~ 

106 -.31 CPBC50 fast heartbeat . 
t_%j 
U). 

46 .30 Bored Depression (D72) t_%j 

': > 
~ 

Pa 47 .62 Paranoia (Pal) Pa 47 .60 Paranoia (Pal) · o 
Paranoia 48 .50 Paranoia (Pa2) 48 .59 • Paranoia (Pa2) :I: 

62 -.42 CPBC06 wake up early 
. 

70 .41 CPBC14 fall asleep easily 
93 .41 CPBC37 sleep well 
34 .32 Hypochondria (D12) 

(115) (-.29) (CPBC59 physically well) 



Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Trait ·Factor Variable State Factor Variable 
Factor Variable Loading Name Factor Variable Loading Name 

Pp 49 .44 Psychopathia (Ppl) Pp 50 .38 Psychopathia (Pp2) 
Psycho- 8 .41 Dominance (E2) 49 .35 Psychopathia (Ppl) 1-ij 

U). 

pathic 86 .37 CPBC30 enjoy looking best ) 81 -.35 CPBC25 goals obtainable ~ 
0 

Devia- 71 -.36 CPBC15 lot of energy 28 .34 Self-Sufficiency (Q22) ::c: 
tion 63 .32 CPBC07 life out of control 86 -.30 CPBC30 enjoy· looking best 0 

~ 
50 .30 Psychopathia (Pp2) 0 

0 
Sc 66 .45 CPBC see/hear others not Sc 51 .49 Schizophrenia (Scl) -0 

Schizo- 52 .43 Schizophrenia (Sc2) 86 -.46 CPBC30 enjoy looking best > 
t'-4 

(X) phrenic 100 -.41 CPBC44 regular bowels 43 .34 Guilt Depression (D61) U). 
~ 

103 .40 CPBC4 7 distrust people 69 -.32 CPBC13 easily irritated ~ 
79 -.37 CPBC23 perspire w / o exertion (52) (.28) (Schizophrenia (Sc2)) ~ 

t.:rj 
95 -.35 CPBC39 can meet obligations U). 

110 .34 CPBC54 terrible will occur s= 
5 -.31 Ego Strength (Cl) t.:rj 

> 
(80) (.30) CPBC24 headaches U). 

C: 51 .35 Schizophrenia (Scl) ~ 
t.:rj 

As 53 .81 Psychasthenia (Asl) As 53 .36 Psychasthenia (Asl) t:I 

Psych- 54 .45 Psychasthenia (As2) 81 .34 CPBC25 goals obtainable 
asthenia 113 .38 CPBC57 suspicious of others 23 .33 Guilt Proneness (01) 

111 .37 CPBC55 cold hands/feet 
115 .37 CPBC59 physically well 
63 -.36 CPBC07 life out of control 
96 .32 CPBC40 recurring thoughts 

100 .30 CPBC44 regular bowels 
44 .30 Guilt Depression (D62) 



Trait 
Factor 

Ps 
Psychotic 

Inade-
quacy 

00 .,., 

Table 2 (continued) 
TRAIT AND STATE FACTORS: LOADING PATTERNS* 

Factor Variable State 
Variable Loading Name Factor 

55 .44 General Psychosis (Psl) Ps 
46 .32 Bored Depression (D72) 
84 .32 CPBC28 sex interest 
75 .31 CPBC19 think about suicide 
56 .31 General Psychosis (Ps2) 

Factor 
Variable Loading 

55 
37 
99 
47 
82 
53 
26 
49 

.59 
-.43 
-.36 
.34 
.31 
.32 
.50 
.36 

. 
• 

Variable 
Name 

General Psychosis (Psl) 
Discontent (D31) 
CPBC43 things will work out 
Paranoia (Pal) 
CPBC26 god angry at me 
Psychasthenia (Asl) 
Radicalism (Ql2) 
Psychopathia (ppl) 

a:: 
C: 
~ -~ 
~ -~ 
t_:i:j 

t_:i:j 
::>< 
""d 
t_:i:j 
~ -a:: 
t_:i:j 

z 
~ 
~ 
0 
~ -z -0 

~ 
~ 
t_:i:j 
00 
t_:i:j 

~ 
0 
::c 



PSYCHOLOGICAL STATES MEASURED 

Trait E, dominance, loses one marker on the trait side, but is clear on the state. 
It seems to bring in many items of a positive kind on the trait. Trait F, surgency, 
retains its markers on both sides and is enriched by many items. Thereafter, the 
table is self explanatory. The markers fall appropriately on both except for the 
trait, autia, M, and shrewdness, N, which lacks one, and radicalism, Q1, and Q3, 
self-sentiment as states. 

On the remaining five pathological factors in the CAQ, perhaps the only 
comment is the weakness of psychasthenia as · a state, and the mixture of 
depression, paranoia and other factors 1n the general psychoses factor. The latter 
is logically to be expected since this dimension has, from the beginning, been 
understood as measuring what is common to psychotic maladjustments . . · 

DISCUSSION 

The upshot of this study is decidedly that the same factor patterns exist in this 
factoring of trait scores and of the change scores, over a month, that record mood 
changes. (The pattern congruence coefficients are significant in 18 of the 28; but 
the state pattern is clear in the remainder.) Only in three or four cases -
radicalism-conservatism, self-sufficiency, the selfsentiment, and psychasthenia 
- is one of the trait factor markers missing from the state factor. This 
uncertainty does not at present justify believing that these are very fixed traits, 
though the high hereditary determination in two of three (Cattell, 1983) may also 
point that way. 

Criticism has rightly been directed by the most experienced workers in the 
field against psychological conclusions from "one shot" isolated factor analyses 
(Burdsal & Bolton, 1919; Gorsuch, 1976; Rummel, 1970). In this connection we 
must point out that the present study belongs to an interlocking set, in which 
several more comparisons than the above can be made with CAQ factor patterns. 
The argument for alignment is good except with Kameoka's study of the 62 
depression items alone, in which, though eight factors were found, as here, the 
rotation purely within that space, yielded some results different from the present 
- and harder to interpret psychologically. The present results agree with others 
in finding substantial positive correlations among the seven depression factors. 
As Table 1 shows only 1 out of 21 correlations is negative slightly. 

Comparison of Table 1 with the trait correlations found by Kameoka (1978) 
and Cattell (1973) shows that the state correlations are in general distinctly 
smaller. Whether a factoring of Table 1 will yield the same second stratum factor 
remains to be seen. 

As with comparative variance of state and trait factors, the important 
question of how much of the variance of a given factor measure is state measure 
cannot be directly answered form this data alone. The common variance in the 
difference measures is proportionally less than in the absolute measures as 
shown by comparison of the mean communality of the former, here, namely h2 = 
.422 with that in Kameoka's study with the same variables, under absolute 
analysis, namely h2 = .626. This is partly due to the larger number of items 
loadings in the trait study. Actually; in keeping to the main sub-scale marker 
variables, the state factors are more clearly defined than the trait factors. The 
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basis of calculation for comparison of trait and state size needs more complex 
formulations, given elsewhere (Cattell, 1973). 

It was one of our expectations that the CPBC items would, by demonstrated 
factor loadings, enrich the scales and the meanings of various pathological 
factors. Actually, in some cases, the new loadings do not make good psychological 
sense. We would argue that they should be interpreted very tentatively until a 
repetition is achieved because (a) tlre use of the extension method in our rotation 
is only as good as the validity of the factor definitions, concerning which we have 
the doubts raised by Schonemann (1970) and (b) these results are from a group of 
normal, young people, in whom these pathological behaviors may well have a 
strange distribution, compared to other CAQ studies. 

With this preamble we may yet notice, say, the addition to the super ego of 
awareness of sex interest, satisfaction and comfort, alertness and good m~mory 
and feeling_ of helplessness. We note also in the expression of dominance good 
appetite, enjoyment of responsibility, inability to control temper, feeling com
fortable and at peace, freedom from worry, and other items which give it a 
broader meaning than dominance over others. However, it is noticeable that 
these auxiliary loadings on items do not agree from trait to state as well as do the 
main markers. 

With the present degree of confirmation of the state factors in the CAQ, the 
way is opened for its use in monitoring therapeutic progress and, in regard to 
depression, for seeking to understand the distinct depression origins and the 
effects of different chemotherapies upon the seven independent depression 
factors. 
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ABSTRACT 

Criticism ofCattell's MotivationAnalysisTest(MAT) partly on the basis of a 
quasi-higher-order factor analysis of the MAT subscales on a sample of 109 
subjects is untenable, given the methodological weaknesses inherent in the 
procedural application of the method by Cooper and Kline (1982). Cattell's (1982) 
response to the Cooper/Kline critique did not address these methodological 
issues directly, but instead concentrated on the controversy pertaining to intra
scale item-homogeneity. The debate over the structure of the MAT requires 
consideration of the factor analytic issues per se. The present reconsideration of 
the Cooper/Kline critique attempts to do this, and to provide a fuller perspective 
on the issues raised by~ooper and Kline. 

A series of articles recently published in the British Journal of Educational 
Psychology concerning the internal structure of the Motivation Analysis Test 
(MAT) has left the reader with a less than adequate account of the reliability and 
validity of the instrument. Cooper and Kline (1982) criticized both the low item
homogeneities and also the factor structure of the MAT. Cattell (1982) responded 
to the Cooper/Kline critique and addressed the issue of intra-scale item
homogeneity. However the question of the factor structure of the MAT remained 
unresolved, and subsequently, Kline and Cooper(1982) reiterated their belief that 
the factor structures of the MAT were not stable across different samples. As 
Cattell did not address this issue in his response, it is germane to reconsider the 
evidence provided in the paper by Cooper and Kline. In particular, the present 
discussion focuses on (1) the validity of the MAT, (2) the number of subjects 
required, (3) the number of factors extracted, and (4) the question of simple 
structure. Finally, conclusions regarding the adequacy of the Cooper/Kline 
critique of the MAT are presented. 

VALIDITY OF THE MAT 

Cooper and Kline (1982), and subsequently Kline and Cooper (1982) argued 
that the factor analytic evidence on the higher-order structure of the MAT (e.g., 
Cattell, 1957; Burdsal, 1973, 1975, 1976) was inconsistent, thereby supporting 
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their own factor analytic findings which were also inconsistent with these 
previous findings. Both Cattell, and Burdsal had reported six higher-order MAT 
factors, although the nature of these secondaries differed across studies. However, 
Burdsal (1975) clearly underfactored as his final factor solution attained a ± .10 
hyperplane count of only 62.7%. Gillis and Lee (1978) reported a nine-factor 
second-order MAT solution, and_ therefore, discounted these earlier results as 
~eing invalid. As their ± .10 hyperplane count was 79%, their conclusions were 
probably correct. Similarly, Boyle(1983b) reported nine MAT secondaries and a ± 
.10 hyperplane count which was almost 10% higher than Burdsal's. 

The validity of the MAT has been demonstrated in numerous studies (e.g., 
Kline & Grindley, 1974; Birkett & Cattell, 1978; Cattell & Child, 1975). More 
recently, Boyle (1983a, 1984), as well as Boyle and Cattell (1984) have provided 
considerable evidence of MAT validity. • .. 

The co·nfusion in the Cooper and Kline (1982) study was demonstrated in their 
statemen t (p. 230) that, 

If the t~st were valid we should expect a clear factor structure of ergs and sentiments 
as described in the manual to the test. The MAT and 16PF scales were thus subjected 
to a rotated (direct oblimin ... ) factor analysis. 

Unfortunately it is not possible to derive factors describing isolated ergs and 
sentiments when starting from the MAT scales (ergs and sentiments) themselves. 
It is unrealistic to expect the separate U (unintegrated) and I (integrated) 
primaries to coalesce in any simple way at the higher-order level. From a 
structural viewpoint (starting from the factorial compositions of the scales), it 
would be expected that higher-order factors involving various bipolar combina
tions of scale loadings would emerge (Boyle, 1983b, indeed reported such a 
finding). In order to obtain factors defining the separate ergs and sentiments, it 
would be necessary to factor the MAT item intercorrelations, or at least to factor 
several item parcels. By conducting their analysis on the MAT scales, Cooper and 
Kline precluded the possibility of obtaining factors defining discrete ergs and 
sentiments. Seemingly they failed to recognize that the MAT scales atre already at 
the first-order factor level. 

NUMBER OF SUBJECTS 

Cooper and Kline's sample of only 109 male students was inadequate for 
factor analysis. Magoon (1980), and Nunnally ( 1978) argued for a minim um of 10 
subjects per variable for valid factor analytic work. Nunnally however recom
mended 20 subjects per variable, and Magoon (1978) suggested that 30 subjects 
per variable was more appropriate for multivariate statistical applications. Even 
on the minimum requirement, Cooper and Kline needed a sample of 360 subjects 
(36 scales for the MAT and 16PF). Cooper and Kline's sampling error was almost 
certainly very significant, thereby reducing the validity of their factor solution. 

NUMBER OF FACTORS 

Cooper and Kline failed to justify adequately their decision to extract eight 
second-order factors. Their statement that the scree test indicated either eight or 
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13 factors suggests an indecisiveness over its correct interpretation. The Kaiser
Guttman criterion suggested 13 factors. However, Cooper and Kline accepted the 
lower extraction estimate, citing Cattell (1978) that the Kaiser-Guttman method 
overestimates the number of significant factors. To the contrary, perusal of 
Cattell (p. 91) reveals that this index has been shown in several empirical 
analyses on plasmodes to underestimate the number of factors when there are 
few variables in the analysis. As Child (1970) pointed out, the Kaiser-Guttman 
estimate suggests too many factors when the number of variables exceeds 50. 
This certainly was not the case in the Cooper and Kline study. 

The number of factors problem is complex (cf. Barrett & Kline, 1981; Zwick & 
Velicer, 1982). The scree test generally emerges as well as any other methods (e.g., 
the Velicer~ 1976, or Revelle&Rocklin's, 1979, method), as shown in the studies by 
Cattell and Vogelmann (1977), Horn and Engstrom (1979), and also Hakstian, 
Rogers, and Cattell (1982). Barrett and Kline (1982a, b) have developed an 
automated scree test that overcomes any subjectivity in interpretation. Barrett's 
semi-objective computer algorithm compar~d favorably with Kline's subjective 
judgment of screes. Barrett (Note 1) suggested that Kline's judgment was 
possibly amiss however, Given that the Kaiser-Guttman and scree test both 
indicated 13 factors, it is incomprehensible why Cooper and Kline only extracted 
and rotated eight factors. 

SIMPLE STRUCTURE 

It is difficult to draw any conclusions about the achievement of appropriate 
simple structure, as Cooper and Kline did not provide enough evidence on this 
issue. It is not clear if an iterative procedure was employed. This is important, as 
use of principal components adds spurious common factor variance into the 
solution due to inflated communality estimates (Lee & Comrey, 1979, p. 301). 
While the justification for using iterative principal factor analysis versus image 
component analysis may not be that strong (see Velicer, Peacock, & Jackson, 
1982), Cooper and Kline at least should have reported their methodology so that 
other investigators could replicate their study and check their results. 

It appears that resolution of unique simple structure was probably not 
attained by Cooper and Kline. Reliance solely on 'push-button' analytic rotation 
as in the direct Oblimin method is usually inadequate. Boyle (1983b, 1984) has 
reported the efficacy of the topological Rotoplot method in attaining superior 
approximation to simple structure with (1) resultant clarification of the final 
factor solution, (2) increased hyperplane count, and (3) more meaningful 
psychological interpretation. Cooper and Kline failed to indicate the extent to 
which any of these three criteria were achieved. They did not employ topological 
rotation. Use ofRotoplot may often improve approximation to maximum simple 
structure. The factor analyst has nothing to lose by employing it, and may 
sometimes have much to gain. Since Cooper and Kline almost certainly extracted 
too few factors, there would be little point in subjecting their factor pattern to a 
Ro to plot finish, in the hope of' cleaning-up' their mixed secondaries. The problem 
in their analysis was more basic than this. 
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To be certain of their findings, Cooper and 'Kline should have checked the 
invariance of their factors across different samples, using congruence, and 
salient-variable similarity indices (cf. Cattell, 1978). Any effects which are large 
would be expected to emerge from factorings that differ in minor procedural 
detail. Clearly there was no point in calculating similarity indices with those 
factors found by Burdsal (1975), as simple inspection of the solutions indicated no 
similarity. However, if Cooper and Kline's findings really were robust, a cross
validational study (which would have enabled such statistical comparison) 
should have been performed. No cross-validation was attempted. 

CONCLUSIONS 

The criticism of the MAT by Cooper and Kline (1982), and by Kline and Cooper 
(1982) was not justified insofar as their argument depended on their own 
inadequate factoring of the instrument. Methodological weaknesses included 
insufficient sample size, apparent incomplete factor extraction, failure to obtain 
maximum simple structure, and failure to cross-validate their findings. The early 
studies of Cattell (1957), and of Burdsal (1973, 1975, 1976) cannot be cited as 
relevant to any contemporary consideration of the higher-order: factor structure 
of the MAT. Indeed, Cattell and Kline (1977, p. 184), and Kline (1979, p.170) had 
called for further research into the higher-order factor structure for this very 
reason. In consequence, the Cooper and Kline study was pertinent, albeit 
methodologically unsound. 

Nevertheless, the proper procedure to determine whether the ergs and senti
ments in the MAT were valid was confirmatory factor analysis (see Nunnally, 
1978, p. 420), rather than the exploratory procedure used by Cooper and Kline. 
The question was not whether other structures could be found for the MAT (a 
common result from exploratory factor analysis), but whether the ergic and 
sentiment factors as defined were sustainable - a confirmatory rather than an 
exploratory question. Cooper and Kline completely missed this crucial point. 

Before castigating Cattell's MAT, it was beholden on Cooper and Kline to 
ensure that what they claimed was· correct, and that their findings were robust. 
Even if the MAT is eventually shown as inadequate psychometrically, Cooper 
and Kline were not justified on the basis of their dubious factoring of the 
instrument to draw this conclusion. Their statement that the MAT requires 
extensive revision was clearly premature, and not sustainable on present 
evidence. 
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