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ABSTRACT
The present study reports factor-analytic results of the relationships between
Cattell's 16 PF-A, CAQ- Part II, and the MMPI. The data were obtained from 781
Israeli male subjects in a personnel-selection setting. Nine factors were identified,
which accounted for 60.6% of the total variance. These factors were labelled:
General Psychopathology, Socialization, Defensiveness or Denial, ExtraversionIntroversion, Superego or Conscientiousness, Anxiety or Neuroticism, Psychoticism or Infrequency, Toughness vs. Sensitivity, and Intelligence. This factor
solution is discussed in light of relevant factor-analytical studies of personality
questionnaires.
The purpose of the current study was to investigate the relationships among
three personality questionnaires, one of which purports to measure the "normal"
personality sphere and the other two, essentially, the "abnormal" personality
sphere. Such a comparison may lead to an increase in semantic clarity of the
domain and at the same time provide valuable information for practitioners who
are using these questionnaires.
In reviewing the available psychopathological screening devices, Butcher
and Keller (1984) mentioned four questionnaires: the MMPI, the 16 PF with its
clinical extention (the CAQ Part II), the Differential Personality Inventory (DPI),
and the Millon Clinical Multiaxial Inventory (MCMI). According to their review,
there has been an increase in recent years in the use of the MMPI and the 16 PF.
The present study investigated these two, together with the CAQ Part II.
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The questionnaire data were obtained from a "normal" sample in a personnel
selection setting. The applicants were candidates for "critical positions" that
require a high level of etnotional adjustment. The purpose of psychological
screening was to exclude individuals unsuitable for a highly responsible and
stressful job. · According to Butcher (1979), the MMPI has been used for such
purposes with reasonable success. However, in spite of the prevalent usage of the
MMPI in assessing psychopathology, this instrument suffers from serious
psychometric deficiencies with respect to its factorial structure and the internal
consistency of its scales. In order to overcome some of the shortcomings of the
MMPI, Delhees & Cattell (1971) designed the Clinical Analysis Questionnaire
(CAQ). This instrument was developed on the basis of a large item pool that
included MMPI items as well as additional items based on reported clinical
symptoms not contained in the MMPI. The CAQ had undergone extensive factor
analytic validation studies. Like the MMPI, the CAQ measures hypochondriasis,
depression, psychopathic deviation, psychasthenia, schizophrenia, hypomania
and paramoia. One clinical scale (Hysteria) and two charactereological scales
(Masculinity-Femininity and Social Introversion), which are included in the
MMPI, are missing from the clinical part of the CAQ. However, unlike the MMPI,
the CAQ taps several different forms of depression instead of a general one.
The first part of the CAQ is a short version of the 16 PF that essentially reflects
normal personality dimensions. However, in the present study the first part of the
CAQ was replaced by the full 16 PF, Form A, which is longer and has a somewhat
higher reliability. Togethei, the three questionnaires, MMPI, 16 PF, and CAQ
Part II provide a broad coverage of the personality sphere at various levels. A
study of the relationships among these questionnaires can therefore, provide
valuable information concerning the common and the specific meanings
derivable from them.
Dahlstrom, Welsh, and Dahlstrom (1975) cite more than 60 scale-level studies
concerning the relationship between the MMPI and other personality questionnaires. Several of the investigations are concerned with the relationship between
the 16 PF and the MMPI (LaForge, 1962; Cattell and Bolton, 1969; O'Dell and
Karson, 1969; Williams, Dudley and Overall, 1972; Montag, 1977; Lorr, Nerviano
and Myhill, 1985). Other studies explore the~relationship between the two parts of
tlie CAQ (Cattell, 1973; Krug and Laughlin, 1977). However, a factorial analysis
of the relationships among the three above mentioned questionnaires has not yet
been reported. The purpose of the current study was to provide such an analysis.
METHOD
SUBJECTS
· The sample consisted of 781 Israeli male applicants for security-related jobs.
The mean age of the subje<?ts was 22.2 years with a standard deviation of 1.6.
Their mean education was 12.4 years of schooling. Ninety-three percent of the
subjects were born in Israel.
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INSTRUMENTS

The Minnesota Multiphasic Personality Inventory (MMPI), (Hathaway and
McKinley, 1967) comprises 550 items and more than 550 scales based on various
combinations of these items. The present investigation refers only to the
following standard scales originally introduced by Hathaway and McKinley: L
(Lie), F (Infrequency), K (Correction), Hs (Hypochondriasis), D (Depression), Hy
(Hysteria), Pd (Psychopathic deviation), Mf (Masculinity-femininity), Pa
(Paranoia), Pt (Psychasthenia), Sc (Schizophrenia), Ma (Hypomania), Si (Social
Introversion).
The present Hebrew version of the MMPI was developed by Montag, Gur and
Butcher in 1980. It is a synthesis of two previous versions, Montag's Tel-Aviv
MMPI and Gur's Hebrew MMPI (See Butcher and Pancheri, 1976; Butcher and
Clark, 1979). This is the official copyrighted version used in Israel today. Several
studies have shown that the Hebrew version compares favourably with the
original form, both as to its. psychometric properties and its validity aspects
(Butcher and Gur, 1974; Butcher and Pancheri, 1976; Merbaum and Hefetz, 1976;
Montag, 1977; Montag and Comrey, 1982; Levin, Montag and Comrey, 1983).

Form A of the 16 PF, (Cattell, Eber, and Tatsuoka, 1970) is a 187-item
questionnaire with a trichotomous-response format, which yields 16 subscale
scores. This instrument was developed through extensive factor-analytic studies.
The questionnaire measures the following primary personality factors, A
(Warmth); B (Intelligence); C (Emotional Stability); E (Dominance); F (Spontaneity); G (Conformity); H (Boldness); I (Sensitivity); L (Suspiciousness); M
(Imagination); N (Shrewdness); 0 (Apprehension); Ql (Radicalism); Q2 (SelfSufficiency); Q3 (Self-Discipline); Q4 (Tension), (Krug, 1981).
The Hebrew version of the questionnaire was developed by Montag (1973) and
validated by Birenbaum & Zak (1982), Birenbaum and Montag (1986), Montag
(1977, 1978), Zak (1976).
The Clinical Analysis Questionnaire (CAQ) Part II (Delhees & Cattell, 1971),
is a 144-trichotomous-item questionnaire designed to measure pathological trait
levels in order to supplement the normal personality traits measured by the 16 PF
or the CAQ, part I.
The questionnaire consists of 12 scales that have been identified through
factor-analytic studies. These scales are: D1 (Hypochondriasis); D2 (Suicidal
Depression); D3 (Agitation); D4 (Anxious Depression); D5 (Low Energy Depression); D6 (Guilt and Resentment); D7 (Boredom and Withdrawal); Pa (Paranoia);
Pp (Psychopathic Deviation); Sc (Schizophrenia); As (Psychasthenia); Ps
(Psychological Inadequacy), (Krug, 1980).
The scale test-retest reliability coefficients range between .67 and .90. The
direct concept validities (factor structure values) of the scales range between .45
and.86.
·
The Hebrew version of the questionnaire was developed and validated by
Montag (1977), Montag and Birenbaum (1986).
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TEST ADMINISTRATION
In order to reduce the applicants' tendency to falsify responses on the tests in
the context under which the data were collected, a technique developed by one of
the authors was used (Montag, 1978). According to this technique, subjects are
given a test of very transparent social desirability items prior to taking the
personality questionnaires. The scores on this pretest are given back to the
examinees so they can be aware of the extent of their apparent "faking good." In
earlier studies, it was found that this technique helps to retain the underlying
bas~c factor structure of questionnaires that are susceptible to social desirability
. . distortion when administered to job applicant populations (see Montag &
Comrey, 1982).
ANALYSIS .
The analysis used the procedure of principal factor analysis with iterated
communalities in the diagonal. The factors were rotated obliquely by the direct
oblimin, with the obliqueness parameter delta (Jennrich and Sampson, 1966) set
to zero. This rotational procedure was adopted as it is a widely used procedure
generally yielding a fairly good simple structure (Harman, 1976). Another·
rotational procedure might yield a better simple structure. However, since an adequate simple structure had already been obtained with the oblimin rotation.any further rotations would hardly have affected our conclusions. Computer
programs from the SPS~ package (Nie et al., 1975) were used for the analyses.
RESULTS
The factor analysis of the intercorrelation matrix of the 41 personality scales
of the 16 PF, CAQ, and the MMPI questionnaires yielded nine eigenvalues
greater than unity, explaining 60.6% of the total variance. Table 1 presents the
first 20 eigenvalues of the full (unities in the main diagonal) correlation matrix.
The Scree-Test (Cattell, 1966), indicates seven factors. Yet, most analysts
maintain that a slight overfactorization is preferable to an underfactorization
and suggest retaining a few more factors~ if the solution is more psychologically
-interpr~table. After examining factorial solutions with five to ten factors, we
decided to retain the nine factor solution, which seemed most interpretable. Table
2 presents the nine factor: pattern matrix after being subjected to an oblique
rotation. Loadings lower than .35 in absolute value have been eliminated so that
the meaningful factor loadings are more easily seen.
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Table 1
THE FIRST 20 EIGENVALUES
OF THE CORRELATION MATRIX
No.

Value ·

1
2
3
4
·5

10.01
3.48
2.59
2.16
1.65
1.45
1.31
1.11
1.08
0.99

6
7
8
9

10

No.
11

12
13
14
15
16
17
18

19
20

Value
0.90
0.86
0.85
0.77
0.72
0.70
0.68
0.66
0.63
0.58

Table 2
OBLIQUE FACTOR PATTERN MATRIX
OF THE 16 PF, THE CAQ - PART II
AND THE MMPI SCALES (N = 781)
Scale
1

~
~
(.0
~

A
C
E
F
G
H
I
L
M
N

2

3

FACTORS
4
5
6

7

8

43
68
50
67
66
59
-59
-46
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h2
21
67
47
52
49
72
35
29
26
14

•.
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Table 2
CONTINUED

Scale
1

-~

P-4

~
~

t!

~

P-4
0

<

(.)

./

P-4
~
~

L
F
K
Hs
D
Hy
Pd
Mf
Pa
Pt
Sc
Ma
Si

7

8

9

h2

48

51
20
31
40
70
24

36
-52
49
-70

58
48
28
45
62
54
42
42
47
56
45
49

39
52
49
-35
46
-37

..

43

pp
SC
AS
PS

3

.:56

0
QI
Q2
Q3
Q4
B

D1
D2
D3
D4
D5
D6
D7
PA

2

FACTORS
5
4
6

-51

62
41
-36
44

-76
68
37
-35
_84
40
-48
-49
-75
-54
-36
-36

41
40
50
. -59

-53

46
61
78
50
55
75
31
66
45
89
80
57
77

Note: Only loadings~.35 are given in the table. The decimal points have been
omitted.
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INTERPRETATION OF THE FACTORS:
FACTOR 1, General Psychopathology.
This factor taps the following psychological deviations of both the CAQ and
the MMPI questionnaires: Hypochondriasis, as measured by scales Hs of the
MMPI and Dl of the CAQ; Depression, as measured by scale: D of the MMPI and
scales D2 (Suicidal Depression) and d5 ·(Low Energy Depression) of the CAQ;
Psychoticism, as measured by scale Sc (Schizophrenia) of the MMPI and scales
Pa (Paranoia), Sc (Schizophrenia) and Ps (Psychological Inadequacy) of the
CAQ; Psychopathy, as measured by scale Pd (Psychopathic Deviation) of the

MMPI.
FACTOR 2, Socialization.
This factor has meaningful loadings on the following personality traits:
Independence, as measured by scale E (Dominance) and QI (Radicalism) of the 16
PF: Hypomanic tendencies, as measured by scale D3 (Agitation) Pp (Psychopathic Devi&tion) of the CAQ, and scale Ma (Hypomania) of the MMPI. There are
also low loadings on two Depression scales, D of the MMPI and D4 (Anxious
Depression) of the CAQ.
FACTOR 3, Defensiveness or Denial.
This factor has meaningful loadings on three scales of the MMPI which tap a
personality aspect that is missing from Cattell's questionnaires. This factor
closely resembles factor R (Repression) suggested by Welsh (1956). The highest
loading on this factor is on scale Hy (Hysteria), which expresses denial of any
psychopathological problems (Greene, 1980). This scale includes a subset of items
identified by Little and Fisher (1958) as "Denial" (DN). Another scale with
meaningful loadings on this factor is K. Harris and Lingoes (1955) identified
among the K items a subset referring to inhibition of aggression. The third scale
that loads substantially on this factor is Pa (Paranoia) which, according to
Greene (1980), comprises a subset of items referring to affirmation of normal
virtues and denial of distrust and hostility. Graham (1977) mentions evasiveness,
defensiveness and guardedness as characteristics of high Pa scores. This factor
corresponds to Butcher & Pancheri's (1976) factor B (Overcontrol).
FACTOR 4, Extraversion-Introversion.
This factor includes primaries of the 16 PF that generally define Cattell's
second-order factor of Extraversion. These scales are: A (Warmth), F (Spontaneity), H (Boldness), and Q2- (low Self-sufficiency). As expected, scale D7
(Boredom and Withdrawal) of the CAQ and Scale Si (Social Introversion) of the
MMPI also yielded meaningful negative loadings on this factor.
FACTOR 5, Superego or Conscientiousness.
This factor includes two of the 16 PF primarie•s G (Conformity) and Q3 (Selfdiscipline), which represent Cattell's secondary Superego factor. It has no
projection on psychopathological scales.
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FACTOR 6, Anxiety or Neuroticism.
This factor is meaningfully loaded on the 16 PF scales that generally define
the Anxiety secondaryfactors: C- (Emotional Instability), L (Suspiciousness), 0
(Insecurity), Q4 (Tension). Two scales of the CAQ also load meaningfully on this
factor, D6(Guilt and Resentment), and As (Psychasthenia). None of the MMPI
scales yielded meaningful loadings on this factor.
FACTOR 7, Psychoticism or Infrequency.
This factor has its most important loadings on scales F (Infrequency), Pd
· (Psychopathic deviation), Mf (Masculinity-Femininity), Pa (Paranoia), Sc
(Schizophrenia), Ma (Hypomania) and Si (Social Introversion) of the MMPI. It is
similar to factor A (Psychoticism) identified by Butcher & Pancheri (1976). Since
there is a very high loading of scale F, this factor may be construed also as a
validity factor labelled "Infrequency". (See Costa, Zonderman, McCrae &
Williams, 1985).
FACTOR 8, Toughness vs. Sensitivity.
This factor has high loadings on sGales I (Tough-Tender minded) of the 16 PF
and Mf (Masculinity-Femininity) of the MMPI. Scale M (Imagination) of the 16
PF that generally belongs to this factor has only a loading of .29 and therefore
does not appear in the table.
FACTOR 9, Intelligence.
••
This factor is loaded meaningfully on only one scale - B (Intelligence) of the
16 PF. Since it is not a self-report measure it is not expected to be associated with
other personality factors.
The intercorrelation matrix among the nine factors is presented in Table 3. As
can be seen in this table, the correlations range between .02 to .38 (in absolute
values). The highest correlations are .38 - between factor 1 (General Psychopathology) and factor 6 (Anxiety or N euroticisni); .35 - between factor 6 (Anxiety
or Neuroticism) and factor 7 (Psychoticism or Infrequency); and .31 - between
factors 1 and 7.

TABLE3
Factor lntercorrelation Matrix

./

4

.5

6

-01
-02
-07

-22
20

35

-11

11
01

15
-27
-01
-14

06

01

10

-21

19

10

07

03

16

Factor

1

1
2
3

-14
-22

4

10

5
6
7
8
9

2.

3

-06

-19

-08
-19
-02

38

-IS

-31
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-

-

-

8

15
15

-04

i

Note: The decimal points have been omitted . .
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SUMMARY AND DISCUSSION
The factor - analytic results of the intercorrelations among 41 personality
scales from three questionnaries - the 16 PF, the CAQ Part II, and the MMPI
-yielded 9 distinct factors. They were labelled as follows: 1. General Psychopathology, 2. Socialization, 3. Defensiveness or Denial, 4. Extraversion-Introversion, 5. Superego or Conscientiousness, 6. Anxiety or N euroticism, 7.
Psychoticism or Infrequency, 8. Toughness vs. Sensitivity and 9. Intelligence.
Three of these factors are unique to Cattell's questionnaires: factor 5
(Superego or Conscientiousness), factor 6 (Anxiety or Neuroticism) and factor 9
(Intelligence). Two factors are unique to the MMPI: factor 3 (Defensiveness or
Denial) which represents a validity factor that is missing from Cattell's
questionnaires, and factor 7 (Psychoticism or Infrequency). One factor, factor 8
(Toughness vs. Sensitivity) loaded on scales from both the 16 PF and the MMPI;
one factor, factor 1 (General Psychopathology), loaded on scales from the CAQ
and the MMPI, and two factors, factor 2 (Socialization) and factor 4 (Extraversion-Introversion), yielded meaningful loadings on all three questionnaires.
Taken together, the factor-analytic results provide a clear picture of the
relationships among the personality dimensions measured by the three questionnaires investigated. Our results clearly reproduce most factors reported previously
in the literature. LaForge (1962), who studied the relations between the 16 PF and
the MMPI, identified a factor which he labelled "General Maladjustment vs.
Health," a factor which is similar to the first factor in our study, labelled "General
Psychopathology." Krug and Laughlin (1977) r~port results of a factor-analytic
study of the two parts of the CAQ. Among the 10 factors they identified, six are
strikingly similar to the ones found in our study. Their first factor, labelled
"Extraversion" was fully replicated in our study, yielding meaningful loadings
on four of the 16PF scales (A, F, H, Q2-) and one of the CAQ scales (D7-). Their
second factor labelled "Anxiety," is similar to our factor 6 (Anxiety or
Neuroticism). In both studies, two of the CAQ Part II scales (D6 and As) combine
with the 16PF components to define this second-order factor.
The third factor reported by Krug and Laughlin, "Tough-Poise," is similar to
our factor 8 (Toughness vs. Sensitivity). The fifth factor in Krug and Laughlin's
study "Intelligence", is similar to our factor 9. The sixth factor in their study,
"Superego" corresponds to our factor 5 (Superego or Conscientiousness). The fact
that in both studies Superego and Socialization loaded on separate factors makes
one wonder whether Karson and O'Dell (1976) were right in labelling the secondorder factor defined by G- and Q3- as Sociopathy.
Our factor labelled "Socialization" does not clearly replicate previous results
since it includes scales of all the three questionnaires. However, the pattern of
relationship portrayed in this factor is interesting. The association of Cattell's
secondary of Independence with scales that measure impulsive and aggressive
tendencies (from the CAQ Part II and the MMPI) strengthens Digman's (1985)
contention that the Independence secondary of the 16 PF represents "Successful
vs. Unsuccessful Socialization" or "Friendly Compliance vs. Hostile Noncompliance."
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The fact that none of the MMPI scales loaded on the Conscientiousness factor
is consistent with two recently reported factor-analytic studies of the MMPI on an
item level (Johnso!!, Butcher, Null and Johnson, 1984; Costa, Zonderman,
McCrae & Williams, 1985).
In summary, it can be concluded that our data indicate that in addition to the
"Big Five" personality factors (see, Digman & Inouye, 1986; Krug & Johns, 1986)
which have been replicated in many studies, there is apparently at least one
psychopathological factor (General Psychopathology) which can be identified
even in a "Normal" sample. The other two MMPI factors, which emerged in our
. study (Defensiveness or Denial and Psychoticism or Infrequency) require further
investigation in order to decide whether they represent substance or style.
AUTHORS' NOTE
· The order of the authors' hames was determined arbitrarily and is not
indicative of disproportionate contributions to the overall research.
Requests for reprints should be sent to Dr. Itzhak Montag, School of
Education, Tel-Aviv University, Ramat-Aviv, 69978, Israel.
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