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A Check on the 28 Factor Clinical Analysis Questionnaire

Structure on Normal and Pathological Subjects

Raymond B. Cattell
Institute for Research on Morality and Adjustment

Boulder, Colorado

ABSTRACT

Taking the widest currently possible array of items made
up for various pathological behaviors, some five pioneer
factorings have indicated 28 primary factors, 16 of which are
the familiar normal personality factors of the 16 P.F. in
partly pathological expression. A pair of scales to mark
each of these factors having been developed in the experi-
mental CAQ, a check on thefactor structure of the 56 variables
provided was made independently on a group of 400 normal
adults, 190 clinical patients, and on the mixed group spanning
the normal-pathological range.

The existence of 28-29 factors is uniformly supported in all
three, and the nature of the factors, at a high degree of simple
structure, is essentially as hypothesized (as is also confirmed
by the second order structure). However, one psychoticism
factor and two depression factors show some spread into
other factors, and farther progressive rectification with new
items is indicated. This is in progress by Sells and Cattell
in constructing equivalent forms of the CAQ for -clinical

practice. "



"The largest contribution of questionnaire
items in the pathological realm has arisen
from the MMPI; but the structuring of the
clinical, pathological domain into unitary fac-
tors has been a different undertaking, to be
discussed here, and culminating in the Clinical
Analysis Questionnaire.

As regards factoring of the MMPI by scales
only some. five factors appear but if factored
by items the dimensionality is much larger.
Factor analysts have balked at factoring by
items because computers--and the patience of
investigators- -have not been enough to handle
up to 600 variables. However, a series of re-
searches have now got around this problem.
Eber and Fowler tried a frontal attack which
stalled on rotation, though the present writer
was able to carry their rotations somewhat
further to give helpful suggestions of factors.
The successful attack was through factoring
parcels as variables, resting on the homo-
geneous parcel groupings of Hundleby and Con-
nor (1968). On this basis--and recent work
(Cattell, 1973d) shows parcels and items in
general give the same factors--two interest-
ing factors emerged (Cattell & Bolton, 1969):
(1) -.The MMPI contains the same 15 normal
personality dimensions as occur in the 16 P. F.
though in 1.ems of ‘pathologica: uress,” and
(2) That additionally it has five or six truly
pathological dimensions never incorporated in
the-16 P. F. iuis 1iuuing was checked by Del-
hees and Cattell (1971) showing overlap (and
therefore regressional translation) of some 13
to 15 factors in the MMPI and 16 P. F., and
refining farther the definition of the six patholo-
gical factors in the MMPI beyond the 16 P. F.

This last research actually did more than
check these 6 dimensions in the MMPI. It
picked up the threads of evidence for patho-
logical dimensions in work outside-the MMPI.
This domain will briefly be referred to as that
of ‘‘depression™ though it is wider. Cattell and
Bjerstedt (1967) combining the factor analytic
work on pathological ratings by Grinker and
Nunnally (1961), Kiloh and Garside (1963),
Lorr, McNair and Klett (1963), Shapiro, Neu-
feld and Post (1962), Weckowicz, Muir, and Crop-
ley (1967) and others (see Cattell, 1957) had
come to the conclusion from a series of fac-
torings—with-—rmerivening wdrkers, that there
are some seven—-primary factors.ofd epres-
sion. These were incorporated in the Delhees
and Cattell (1971) experiment along with the
6 MMPI pathologicals as well as markers for
some 18 pathological scales that had at some
time been suggested (and, of course, the 16
P. F. factors). The verdict of this 750 item,
5 hour testing of 254 mixed normals and ab-
normals factored on 82 parcel scales to an 80%
hyperplane count was definitely that at least
28 factors (possibly 29) are required. These
proved to be the 16 personality factors of the
16 P. F., the 6 ‘‘disease process’’ factors in
the MMPI, and 6 of the 7 ‘‘depression’’ fac-
tors (for the 7th depression factor had come
out as identical with the hypochondriasis fac-
_tor in the Cattell and Bolton factoring (1969).
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The aim of the present experiment is to seek
a thorough check on the theory toward which the
above researches clearly converge, namely, that
the widest presently existing domain of question-
naire items covering pathological behavior, i. e.,
that of interest to clinical psychology, resolves
into 28 factors. Further the theory states
that the expressions of pathological behavior are
partly determined by well known ‘‘normal’’
personality factors--the 16 in the 16 P.F., ly-
ing within these 28, by 6 depression factors
(which may mean more than depression) and by
6 disease process factors. These 28 are listed
in Table 1. It should be noted that although the
6 last bear names close to those of MMPI
scales they cannot possibly be psychometrically
considered identical (though they may correlate)
since these are reached as simple structure
primary factors whereas the MMPI scales are
put together by quite different principles (syn-
drome separation; Hathaway and McKinley,
1951).

The above states the immediate aim, but there
are broader implications in planned follow ups.
If the factors hold the present experimental
CAQ (Clinical Analysis Questionnaire) will be
expanded by a B form in a seventh factorial
research intensifying the scales’ validity against
the factors by item substitution (Cattell &
Sells, In press). With an instrument of known
validity the natural history of these primary
personality structures can then be enriched to
guide clinical diagnosis and treatment. Second-
ly, the analysis here strictly by traits, i. e.,
by R-technique factoring, is in process of being
related to dR-technique results enquiring to what
extent these unities are also states (Cattell,
1973a). Thirdly, second order analysis are in
progress, asking how far the depression and
pathology factors may possess underlying more
basis structures (Cattell, 1973b, 1973c). In
short, the design here needs to be understood
as part of a programmatic research with inter-
locking markers and different populations to de-
termine the number and nature of factor struc-
tures in the pathological domain. In the over-
view of that systematic research (Cattell, 1973d)
it is keyed as experiment No. 6. In the service
of the second aim- -progressive rectification
(Cattell, 1973d) of CAQ scales for clinical re-
search on the defined primaries--a set of 200
new items chosen to test the concepts of these
traits were added to the variables of Table 1
as an Extension Set. This is mentioned to com-
plete the description of experiment, but the item
analysis of these against the factors is not part
of the present article.

3. The Analysis and Its Results

In the present factor analysis itself there
is no extension into new domains, but accept-
ance that the 56 scales in Table 1, emerging
from the five previous researches, effectively
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Table 1

The Parcels (Short Scales) Constituting the Variables

Affectia (even), 4 Items
Affectia (odd), 4 items
Intelligence (even), 4 items
Intelligence (odd), 4 items

Ego strength (even), 4 items
Ego strength (odd), 4 items
Dominance (even), 4 items
Dominance (odd), 4 items
Surgency (even), 4 items
Surgency (odd), 4 items

Super Ego (even), 4 items
Super Ego (odd), 4 items
Parmia (even), 4 items
Parmia (odd), 4 items
Premsia (even), 4 items
Premsia (odd), 4 items
Protension (even), 4 items
Protension (odd), 4 items
Autia (even), 4 items

Autia (odd), 4 items
Shrewdness (even), 4 items
Shrewdness (odd), 4 items
Guilt Proneness (even), 4 items
Guilt Proneness (odd), 4 items
Radicalism (even), 4 items
Radicalism (odd), 4 items

Self Sufficiency (even), 4 items
Self Sufficiency (odd), 4 items

Self Sentiment (even), 4 items

Self Sentiment (odd), 4 items

Ergic Tension (even), 4 items

Ergic Tension (odd), 4 items

D1 Hyponchondria (even), 6 items

D1 Hyponchondria (odd), 6 items

D2 Suicidal Digust (even), 6 items

D2 Suicidal Digust (odd), 6 items

D3 Discontent (even), 6 items

D3 Discontent (odd), 6 items

D4 Anxious Depression (even), 6 items
D4 Anxious Depression (odd), 6 items
D5 Low Energy Depression (even), 6 items
D5 Low Energy Depression (odd), 6 items
D6 Guilt Depression (even), 6 items
D6 Guilt Depression (odd), 6 items

D7 Bored Depression (even), 6 items
D7 Bored Depression (odd), 6 items
Pa Paranoia (even), 6 items

Pa Paranoia (odd), 6 items

Pp Psychopathia (even), 6 items

Pp Psychopathia (odd) , 6 items

Sc Schizophrenia (even) 6 items

Sc Schizophrenia (odd), 6 items

As Psychasthenia (even), 6 items

As Psychasthenia (odd), 6 items

Ps General Psychosis (even), 6 items
Ps General Psychosis (odd), 6 items

Table 2

Simple Structure: Hyperplane Counts at Maxima

.05 .10 .15
Normals 53.4 80.7 88.1
Clinicals 53.8 81.6 88.9
Mixed 60.3 84.1 89.5




span the domain to be structured. The ques-
tion asked is whether the variables prove to
require 28 factors and whether they turn out at
unique rotation to be identifiable as the unitary
trait structures hypothesized. What is more
than a straight hypothesis check resides in the
use of three distinct populations, to explore how
structures may change therewith.

There is reason to believe that the depression
factors at least will intercorrelate more power -
fully and be harder to separate in anormal than
a clinical group, and that the variance on the
pathological factors will be smaller on the nor -
mal group. From a practical standpoint, since
the CAQ is to be used in diagnosis, and should
have greatest potency at the borderline of nor-
mal and clinical cases, it is especially import-
ant to know how the factor structure stands in a
mixed normal and clinical group.

Accordingly, three populations are used (1)
normal adults, partly 25 - 40 year old men and
women in occupations, partly students, N=400;
(2) clinical cases, mixing schizophrenic and af-
fective cases, and neurotic outpatients, largely
from Dr. Weckowicz, N =196; (3) the combined
group, N =596. The instrument was the experi-
mental form of the Clinical Analysis Question-
naire containing 28 scales and 272 items.
Each scale was split into odd and even items- -
containing therefore 4 in each inthenormal part
and 6 in each in the pathological part, as shown
in Table 1. This brevity of each subscale or
parcel should be kept in mind in considering
loading magnitudes.

Since three analyses have to be given in one
article the factor analytic evidence will not be
given in the usual detail, e.g., in scree and
history of hyperplane plots. The scree gave
29, 28 and 28 factors with no ambiguity for
N (normal), C (clinical) and M (mixed). The
automatic program (oblimax) followed by some
15 overall rotations gave hyperplane maximaas
shown in Table 2.

By usual experience these hyperplanes are
very good and by the Bargmann test virtually
all 85 factors are significantly positioned. The
especial clarity for the mixed group is note-
worthy, but at present not explicable.

Although we have usually recorded factor
patterns with every value the present vastness
of Table 3 calls for the modification of record-
ing only loadings above .19. Since comparisons
are important we have placed the pattern of the
same factor side by side for the three analysis,
splitting Table 3 adjustively into 3 parts of 27
columns each, as shown.

It is at once evident that markers have
appeared almost without exception inthe pattern
required by hypothesis, as shown by the steady
step-like progression. The agreement of Nand C
is, of course, more noteworthy, since M is a
mixture of N and C--though that need not have
prevented the blind rotation thereoffromfinish-
ing in an infinity of different positions, if the
simple structure were not there.

However, there are also a sprinkling of
‘“‘off-diagonal’’ loadings, somewhat more notic-
able in the normal factors for G, H and Q-
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Only in the pathological factors does this weak
ness of simple structure sometimes reach dis-
turbing levels, in D1 and D2. (There is a
noticable divergence of normals and clinicals
in that Dg, D7, and Pp are off in normals, but
As in clinicals).

Except for these, however, the verificatio
of the hypothesized loading patterns is so
striking that the application of congruence
coefficients to check matching is obviously
superfluous. In the nondepressive pathological
factors the spread of loadings of the psycho-
pathic factor in normals into, for example,
Autia, M, guilty depression, Dg, and general
psychosis, Ps, can be ‘‘understood’’ as what
psychopathic behavior might associate with in
an otherwise normal person. But there is no
doubt about the factor as such, its  highest
loadings being where they ought to be. The
deviant factor in the clinical group, Ps, general
psychosis, also has its highest loading in the
right place; but it has indeed tended to become
a general psychosis factor, spreading its load-
ings across all but one of the psychotic factors.
The theory developed elsewhere (Cattell, 1973b)
is that there are two general psychosis fac-
tors, one a truly general factor at the second
order, and one not general but non- specific,
in the sense that it is some secondary lack
of self respect liable to occur with any kind
of psychotic behavior. The present Ps factor
seems to hover between these patterns, at least
in clinicals, and evidently needs item sorting.

It is in the D’s however, that the poorest
definition is evidenced, though the result is
not the positive debacle of falling into one or
two general factors found in another research.
What we see here is a tendency for D1, hypo-
chondriasis, to load on other depression fac-
tors and also for D2, suicidal disgust, and D3,
brooding discontent to spread somewhat. From
this and other evidence up to this point there
can be no doubt that the important remaining
task in the CAQ domain is the discovery of
items to give clearer separation of the de-
pression primaries.

Theoretically, moreover, the possibility still
needs to be retained that second orders in the
depression domain are really the peers of the'
primaries in the other fields, and that we

should let them collapse into two or three
secondaries. This is doubtful because the num-
ber of factors called for altogether- -28 or 29--
clearly demands 7 D primaries; but for those
factorists who want immediate rough closure,
without the prolonged technical difficulties of
building up and separating the primary D’s,
it would be simple to conclude that the pri-
maries behave badly because there are really
only secondaries present. The problem is comp-
licated by the fact that an appreciable part of
the variance even in these R-technique factors
may be state depression. Conceivably the pri-
maries are traits and the secondaries states,
or vice versa. In any case the problem of the
depression primaries will not be solved until
R-, dR- and P-technique results on the CAQ
can be studied side by side.
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4. Summary and Discussion

(1) The experimental CAQ, Form A, which
for the first time has put together tolerably
valid scales for the 28 primaries indicated by
pioneer but comprehensive factorings in the
domain of pathological behavior, is here sub-
jected to a check on structure.

(2) It is checked on a normal adult, a clin-
ical patient adult, and a mixed group. The
variables were made by splitting each scale
in half, and since this reduces the parcels to
4 and 6 item lengths, with corresponding low
reliability, it was not expected that practical
validity would here be evaluated, but only that
the central issue of the number and nature of
factors would be checked. However, tlte im -
mediate dependability coefficients of the full
length scales (not the halves used here) are
known from retest on 159 normals to be satis-

factory, being A, 84; B, 52; C, 78; E, 84;

F, 81; G, 78; H, 88;1,93; L, 78 M, 81; N, 79;
0O, 80; Q1, 84; Q2, 79; Q3, 79; Q4, 85; D1, 86;
D2 , 88; D3, 86; D4, 87; D5, 93; Dg, 89; D7,
90; Pa, 81; Pp, 84; Sc, 83; As, 86; Ps, 90.

From this it would seem that any trouble we -

are in regarding the depression factors is not
due to any low reliability, since their immediate
retest dependability coefficients are high ab-
solutely and higher than the intelligence test.
(The latter is low, in normals, incidentally,
because to be appropriate for patients it is too
easy for normals.) However, it should be point-
ed out in passing that the plotted score dis-
tributions for all pathological scales as pres-
ently constituted are skewed to the upper end,
i.e., neither normals or patients use with
sufficient frequency the higher pathology scores.
This is a problem for test reconstruction, but
is not severe enough to account for some
blurring of factor structure in certain path-
ology scales.

(3) The outcome of the factor analysis is a
consistent indication across all three samples
of essentially 28 factors (29 in normals being
possibly a common error factor). This means
that the clinical patient needs to be evaluated,
even regarding his pathological expressions,
first on the 16 factors of the normal person-
ality; then on 7 factors of a depressive nature
(These include hypochondria and other patho-
logical factors of which depression is only one
aspect); and finally on 5 factors which might
be called disease- process dimensions: Pa, para-
noid process; Pp, psychopathic deviation; Sc,
schizophrenic deterioration; As, asthenic, ob-
sessional weakness; and Ps, generalized psy-
chotic loss of sense of adjustive capacity,
Seemingly non specific to. any syndrome.

(4) The individual natures of the 28 dimen-
sions are clearly as hypothesized. Regarding
the 16 normal, including intelligence, no com-
ment is necessary. Special interest attaches,
however, to the new pathological dimensions.
Apart from some spread of the general psycho-
ticism factor, Ps, into other, specific psychotic
scales, confirmation is excellent for the 6
Psychotic disease process patterns, and even

Ps is at any rate measured with acceptable
validity by the scales (Part 1 and 2) developed
for it. The seven depression scales, however,
show a tendency, seenbefore, to ‘‘runtogether,’’
notably through D1, hypochondria, and D2, sui-
cidal disgust, showing loadings on other de-
pression factors. It is concluded that further
progressive rectification (Cattell, 1973d) by
new items to separate the primary and secon-
dary structures of these scales is necessary
and that it will be best achieved by simultan-
eous study of trait and state factors.

(5) The demonstration of a primary factor
structure is only part of what is needed to
support the internal consistency of a theory.
Special rotations can sometimes be found, e. g.,
by a Procrustes program, fitting primary fac-
tor patterns approximately by giving cor-
relations among the primaries seen at once
to be quite out of keeping with the second order
structure required by theory. That this has not
occurred here is shown first by the very mod-
erate correlations which arise here among both
the normal and the pathological factors. The
mean value (adding without signs) of the 66
correlations among the 12 pathological factors
was about 0.1 for normals and patients and
0.15 for the mixed group. Since the score
range is greater in the mixed group this is
about as expected, but certainly shows no
excessive level. And it may be added here
that the second order analysis just completed
(Cattell, 1973c) on the basis of the (mixed
group) correlations from theiabove Vip shows
a second order structure in good conformity
with that previously recognized among these
factors.

(6) In conclusion, although steady. progress:
has been made over six factor analyses in
programmatic research designs towardthe con-
ception of 28 source traits,” 16 normal, 12
pathological, in the clinical domain, whereby
little doubt can remain about the factors them-
selves, the construction of sufficiently valid
and cleanly independent scales for them in the
Clinical Analysis Questionnaire still remains
to be completed. Toward this provision of a prac-
tical instrument for the clinician Dr. S. B.
Sells and the present writer are nowproceeding
by construction of equivalent A and B forms
(Cattell & Sells, 1974), again check by a large
scale factoring on mixed patients and normals.

The writer wishes to express his gratitude
to Dr. T. E. Weckowicz, of the University of

. Alberta Psychiatry Department, and Dr. Karl

Delhees, of St. Gallen Institute, Switzerland,
respectively for testing patients and for aiding
in the analysis of data.
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