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A Psychometric Investigation of
the Eysenck Personality Questionnaire
Edward Helmes
The University of Western Ontario and London Psychiatric Hospital

Summaries of item properties for the Eysenck
Personality Questionnaire (EPQ) are reported,
based upon the responses of 99 male and 92 female

undergraduate psychology students. Means, stan-
dard deviations, and internal consistencies were
comparable to those already published, with the ex-
ception of lower reliabilities for the P and L scales.
A high incidence of extreme p values and correla-
tion with social desirability was noted for the P
scale. Item factor analyses at both the first- and
third-order levels did not replicate the four-factor
structure claimed by Eysenck; at best, four com-
ponents accounted for approximately 30% of the
observed variance. Many items did not load in ac-
cordance with the EPQ scoring key, and many
items did not load on an interpretable component.
The question of difficulty factors is discussed: None
were located. It is concluded that there is little em-

pirical support for the structure claimed for the
EPQ.

The Eysenck Personality Questionnaire (EPQ)
is a major revision of previous Eysenck scales.
The modifications consist of the addition of a
25-item scale to assess Psychoticism (P), or

&dquo;toughmindedness,&dquo; and alterations to the older
Neuroticism, or emotionality (N; 23 items), Ex-
traversion (E; 21 items), and Lie (L; 21 items)
scales. Eysenck and Eysenck (1975) stated that
&dquo;the E and N scales of the present questionnaire
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are so similar to the corresponding scales of the
other questionnaires that whatever has been dis-
covered about correlates of E and N with the use
of the older scales must be assumed to apply
with equal force to the new scales&dquo; (p. 3).
Such invariance of scales over a revision of the

test is reassuring to those many users of the
Eysenck Personality Inventory (EPI; Eysenck &

Eysenck, 1968) or the Maudsley Personality In-
ventory (MPI; Eysenck, 1962). However, a close
examination of the items of the EPQ and EPI
provides a somewhat different picture. In fact,
only 25 of the 57 EPI items appear on the EPQ
(8 E, 4 L, and 13 N); and 8 of those 25 have
slightly altered wording. The N scale is the most
similar to the old form, but the addition of so
many new items calls into question the claimed
similarity between old and new. It is possible,
however, that a lower resemblance of the EPQ to
the EPI is advantageous. A recent investigation
by Howarth (1976) found the claims for both E
and N scales to be somewhat exaggerated, with
the E scale being more poorly structured than
the N scale.
Howarth (1976) has reviewed the origins of the

EPI in detail and has pointed out that item fac-
tor analyses of the EPI were not reported until
after the scales had been formed (Eysenck &

Eysenck, 1969). The EPQ manual (Eysenck &

Eysenck, 1975) states that the P, E, and N scales
were formed as a result of &dquo;a lengthy series of
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about 20 factorial studies ...&dquo; (p. 5). Changes
were made in order to reduce correlations

among factors, to eliminate items loading on
more than one factor, and to increase scale reli-
ability. No factor analytic results are reported in
the manual; such results are reported in a later
publication (Eysenck & Eysenck, 1976).

It is the purpose of this paper to report on
some basic item properties of the EPQ for Cana-
dian university students and to evaluate critical-
ly the structural properties of the EPQ scales.
This latter effort may be seen as both an exten- ,
sion and replication of Howarth’s (1976) study.

Method

Subjects

Respondents were 191 introductory psycholo-
gy students (92 males and 99 females) at The
University of Western Ontario, who received
course credit for the required research participa-
tion. During three weekly 1-hour testing periods,
respondents also completed several other per-
sonality tests. The EPQ was completed in the
final period. No respondent was included in the
sample if more than two items were omitted.

Any omitted item was scored as a false response.

Procedure

Most analyses were conducted on the entire
sample. Howarth (1976) reports results separate-
ly for males and females. With the smaller sam-
ple in the present case, it was thought wiser to
deal with a larger group than to explore the pos-
sibility of sex differences with samples of mar-
ginal size. In addition, inspection of Howarth’s
(1976) results show that in most cases, the differ-
ences between the sexes are not major. Although
scale means are most discrepant, means are not
used in correlational analyses and can be disre-
garded in most cases. It remains possible, how-
ever, that sex differences in scale means are re-
flected in the factor structure. Eysenck and
Eysenck (1976, p. 53) stated that &dquo;similar if not
identical factors&dquo; can be derived from analyses
of groups distinguished by sex. This supports
the present analyses.

Results

Item Analyses

Table 1 reports means, standard deviations,
and KR-20’s for the four EPQ scales. Means
and standard deviations are within approxi-

Table 1
Statistics for Scales 

’

Note: M indicates males, F, females.
---- 

A = Mean item-total correlation for keyed scale.
B = Mean item-total correlation for irrelevant scale.
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Table 2
Frequency of extreme p-values

mately .5 of the normative values for the 20-29
year age group in the manual and of those re-

ported by Loo (1979). Internal consistencies of
the E and N scales are close to values of the nor-
mative group, but both L and P scales showed
lower internal consistency. The drop for the P
scale was particularly sharp, dropping to .45 for
females. This may be attributable to the fact
that the P scale is the newest and least developed
EPQ scale. (The substantially lower reliability of
P has also been noted by Loo, 1979.)
Table 2 reports the number of items with ex-

tremep values for the four EPQ scales, with per-
centage of items keyed on the scale in parenthe-
ses. Howarth (1976) found only 21% of E, 17% of
N, and 22% of L items were endorsed by fewer
than 20% or more than 80% of the respondents
to the EPI. The figures for the EPQ are roughly
equivalent for the E and N scales, but substan-
tially higher for the L scale, and extremely high
for the P scale. On the P scale p values ranged
from .02 (Item 26) to .97 (Item 61).
Items with extreme p values are undesirable

for several reasons. First, they discriminate

poorly except for individuals at the extremes,
who are, in fact, a minority of respondents.

Second, they contribute relatively little to scale
internal consistency. Third, they have maximum
correlations with other items or variables that
are less than unity, causing difficulty in interpre-
tation and biasing analyses based on correla-
tions, such as factor analysis. Fourth, items with
extreme p values may attract the use of stylistic
or deviant responses.

Social Desirability

Social desirability has long been identified as a
major determinant of item responses to person-
ality items (Berg, 1967; Edwards, 1970; Rogers,
1971). An earlier study by Farley (1966) reported
a negative correlation of N scores on the EPI
with an Edwards social desirability scale; the E
and L scales did not correlate. In order to evalu-
ate the role of social desirability in the EPQ, the
scale scores of the EPQ were correlated with the
Desirability scale of the Personality Research
Form, Form E (PRF-E; Jackson, 1974). In addi-
tion, the Differential Reliability Index (DRI;
Jackson, 1970) was calculated for each item in
order to evaluate the role of desirability at the
item level. Table 3 presents the mean DRI for

Table 3
Results of Desirability Analysis

Note: All values of the correlations with desirability are
---- 

significantly different from zero at the .01 level.
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the EPQ scales, as well as the correlations of the
scales with the PRF-E Desirability scale. Three
items of the P scale correlated more highly with
desirability than with P and were omitted from
this analysis.
The DRI and correlations of scale scores with

desirability provide distinctly different bits of in-
formation about the role of desirability in a test.
Judgments of item desirability provide a third
piece of information. The DRI reflects the rela-
tive importance of scale content and desirability
content in an item. On these grounds, the P
scale was the most affected by desirability, Items
18, 22, and 37 reflecting more desirability con-
tent than Psychoticism content. The other scales
were affected to a lesser degree, although the in-
fluence of desirability was fairly strong. A corre-
lation of a scale score with desirability is more
indicative of the relative desirability of the trait
itself. Thus, both the P and the N scales are un-
desirable, and the other scales are desirable.
Eysenck and Eysenck (1975) interpreted a high
score on the L scale as indicating a tendency to
&dquo;fake good.&dquo; The positive correlation with the
PRF-E Desirability scale is therefore under-
standable.

Item Factor Analyses

To date, there have been few reports of factor
analyses of the EPQ. Loo (1979) has reported
one such analysis, and Eysenck and Eysenck
(1976) have reported on the factor analyses con-
ducted during the construction of the EPQ.
Two slightly different methods were used to

evaluate the degree to which the EPQ items de-
fine the factors. The first involved a components
analysis of the 90 EPQ items plus the PRF-E
Desirability scale, followed by Varimax (Kaiser,
1958) and Promax (Hendrikson & White, 1964)
rotations. A Procrustes rotation (Schoneman,
1966) to the EPQ scoring key was also carried
out. The second method was essentially the same
as that used by Howarth (1976) as the method
approved by Eysenck. This involved a hierarchi-
cal procedure consisting of an initial compo-

nents analysis, retaining all components with
eigenvalues exceeding unity.
These components were rotated using Vari-

max and Promax. The correlation matrix of ro-
tated components from the Promax rotation was
then decomposed, and second-order compo-
nents with eigenvalues exceeding unity were
retained and rotated as for the first-order com-

ponents. Loadings of items upon the second-
order components were calculated for the Vari-
max and Promax rotations of second-order com-

ponents. The correlations of second-order com-
ponents from the Promax rotation were decom-
posed, and the process was repeated, retaining
four components at the third-order level. Item
loadings were then calculated for the third-order
components for both Varimax and Promax rota-
tions.
The item correlation matrix had 2,439 unique

positive entries and 1,656 negative entries. The
mean interitem correlation was .028, with a
standard deviation of .122. The mean absolute
correlation was .095, with a standard deviation
of .081. The lowest correlation was -.549; and
the highest, .644.
The first method revealed that four compo-

nents accounted for only 23.2% of the variance
of the original correlation matrix. The majority
of the loadings in all three rotated factor pattern
matrices were quite low, generally below .3. The
matrices were interpreted in terms of the num-
ber of items that had their highest loadings on
the scale on which they were keyed. (This infor-
mation is given in Table 4.)
In general, all three rotations gave roughly si-

milar results. No scale had all its keyed items
load highest. In this regard, the N scale was the
best, with 22 of 23 keyed items loading highest,
and the P scale was the poorest, with 14 items of
25 having the highest loadings on their keyed
scale. The E and L scales were intermediate. All
scales showed relatively little change from Vari-
max to Promax rotations. This tends to support
Eysenck’s claim of orthogonality of these dimen-
sions. Finally, the failure of the Procrustes rota-
tion to increase substantially the number of
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Table 4
Number and Percentage of Items with Highest

Loading on their Keyed Scale

items with their highest loading on their keyed
scale would argue that the item factor structure
of the EPQ is not entirely consistent with its

keying. It is normally to be expected that an
item on a scale will have its highest loading on
that scale, as has been demonstrated for the
PRF (Helmes & Jackson, 1977).
Table 5 gives the mean loadings of items

keyed on scales for the Procrustes rotation. One
E item (Item 2) failed to load in the keyed direc-
tion. All other items did so. As would be ex-

pected, keyed items loaded more highly on the
targeted component than did nonkeyed items.
However, the mean loading for the P scale was
less than .3, implying a rather weak corre-

spondence to the keyed structure. The other
three scales were more satisfactory. The means
for all scales of nonkeyed items, however, aver-
aged .11, which is rather high if the items do in-
deed reflect only four univocal components. This
matter will be explored in more detail by means

of analyses of more than the first four com-
ponents.
In fairness to Eysenck, it must be emphasized

that P, E, and N are claimed to exist as &dquo;super-
factors&dquo; (Eysenck, 1978) and that their appear-
ance is best seen at the second-or third-order
level. At the same time, this invariably also
means that an even smaller proportion of the to-
tal variance will be accounted for by the higher
order factors, diminishing their importance as
useful constructs for explaining behavior.

First-Order Analysis

For the second analysis, 31 components had
eigenvalues in excess of 1, accounting for 70.3%
of the variance. These eigenvalues were as fol-
lows : 8.40, 5.97, 3.54, 3.21, 2.55, 2.51, 2.25, 2.15,
2.05,1.96,1.90,1.86,1.78, 1.70, 1.67, 1.59, 1.53,
1.51, 1.44, 1.42, 1.35, 1.30, 1.29, 1.22, 1.21, 1.20,
1.16, 1.12, 1.09, 1.04, and 1.01. Results differed

Table 5
Mean Absolute Factor Loading of Scale and Non-scale

Items in Procrustes Rotated Matrix

Note: False-keyed items have been reflected.
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slightly across the two different rotations but
were broadly similar. Only items loading in ex-
cess of 1.4/ were interpreted. In the Varimax ro-
tation, 13 components had only one salient item,
with a maximum of 10 items loading on the sec-
ond component. Components in the Promax ro-
tation had from 1 to 9 salient items. There were
20 items that were not salient on any component
in the Varimax solution, and 7 that were not sa-
lient in the Promax rotation. Because of the gen-
eral similarity of the results of the two rotations,
they will be discussed together. Components
with only 1 or 2 salient items were not inter-
preted. The following section discusses only
those 9 components with 3 or more salient items;
these components accounted for 31.1% of the
variance. The 22 components not analyzed ac-
counted for 39.2% of the variance. The numbers
refer to the order of extraction of the com-

ponents, and negative loadings are indicated by
a minus sign preceding the item number. Unless
indicated, items were salient in both rotations.

1. Salients -15, -19, -72, and -80. Also -27
and -34 in Varimax only. 10.8% of total vari-
ance. This component appears similar to the
negative pole of the PRF Defendence scale, with
items relating to a lack of irritability and to
sensitive feelings. This is, in some ways, similar
to the worrying aspect of Eysenck’s &dquo;neurot-
icism.&dquo; All items are keyed on the N scale. This
component is similar to Loo’s (1979) Factor III,
which he termed Social Sensitivity.
II. Salients -5, -10, -14, 21, -40, 42, -45,
-70, and -86. Also 82 on Varimax only. 7.1% of
total variance. All items are related to social ac-
tivities and partying. This is clearly a sociability
component, related to Extraversion. All items
are keyed on the E scale. This component shares
7 items with Loo’s (1979) Factor I, Sociability.
IV. Salients 4, 16, 59, and 63. 3.8% of total

variance. All items are keyed on the L scale and
involve some aspect of mildly dishonest be-
havior, such as cheating or taking advantage of
someone. This is Loo’s (1979) Factor VI.

VI. Salients -17 and -52. Also 56 on Pro-
max only. 3.0% of total variance. All three items
are from the E scale. This component appears to

be another sociability component. Item content
deals with meeting people or mingling socially.
WI. Salients -31, -41, and -75. 2.7% of

total variance. All items are keyed on the P scale
and involve nervous tension or health concern.
All three items load on Loo’s (1979) Factor V,
Nervous Tension.

VIII. Salients 8, 44, and -76. 2.6% of total
variance. Two items are from the L scale and
one is from the P scale. Although this compo-
nent is difficult to characterize, it appears to be

based on self-aggrandizement.
XXII. Salients 3, 7, 12, 23, 66, and -Desir-

ability. 1.6% of total variance. This component
includes items on moodiness, depression, and
anxiety, all associated with mild neuroticism.
All items are keyed on the N scale. This com-
ponent shares four items with Factor II, Mood

’ 

Fluctuations, reported by Loo (1979).
XXIII. Salients -20, 88, 89. 1.5% of total

variance. Two items are from the L and one
from the N scale. This component is similar to
the first, without the aspect of worry. It involves
touchiness and unwillingness to admit mistakes.
XXIV. Salients -25, 29, -49. 1.5% of total

variance. All items are again keyed on the E
scale. This component also seems to be associ-
ated with social activity.
Seven of these nine components all clearly ap-

pear associated with aspects of Eysenck’s scales;
the other two are mixed. However, it must be

kept in mind that these results involve at most
41 of the 90 EPQ items. Together, the 9 com-
ponents accounted for only 31.1% of the vari-
ance. In addition, only 5 components replicated
factors reported by Loo (1979). The differences
between these results and those of Loo may, in

part, be attributable to the smaller sample in
this case, with a resulting lower degree of stabil-
ity. However, the major factors should be strong
and should appear despite the relatively small
number of subjects.

Second-Order Analysis

The correlation matrix of the 31 Promax-ro-
tated components (Table 6) was subjected to a
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components analysis. Eight components had
eigenvalues in excess of 1, accounting for 67.4%
of the variance of the reduced correlation matrix

(47.4% of the total variance). The eigenvalues
were 5.23, 3.80, 2.89, 2.49, 2.13, 1.69, 1.47, and
1.18. The loadings of the items on the second-
order (S) components were calculated and inter-
preted as before. Fifty items did not load on any
component in the Promax rotation using the .4
criterion, while 24 did not load in the Varimax
rotation. Thirty-six items had loadings on two or
more components in the two respective rota-

tions. The interpretation was based upon load-
ings of items on the second-order components
because of the small proportion of interpretable
first-order components. Unless otherwise in-

dicated, items were salient in both rotations. Re-
liable variance is interpreted as the 70.3% of
total variance accounted for by the 31 largest
components.
Sl. Salient 24. Items 10, 32, -34, 36, -38,

-47, 52, -66, -72, -73, 82, and 86 only on the
Varimax rotation. 16.9% of second-order vari-
ance and 11.9% of reliable variance. Six of these
items are from the E scale, with almost as many
from the N and two from the L scale. Item con-
tent is consistent with a carefree extraversion.
None of the interpretable first-order compo-
nents loaded on S1.

S2. Salients -3, -4, -7, -8, -25, 35, -48,
-51, -59, -63, 69, -82, -84, -88, and Desir-
ability. Items -12, -44, -47, -63, -73, and
89 on Varimax only. Item 68 on Promax only.
12.3% of second-order variance, and 8.6% of
reliable variance. Eleven of the 21 salient items
are from the L scale, with the majority of the re-
mainder being from the N scale. Most loaded
negatively, with the sole positive loadings being
the Desirability scale and Item 35 (doing as told
as a child). Most of the item content relates to
undesirable traits and activities, such as greed,
slander, cheating, and irritability. It is clear that
this is primarily a social desirability component.
This is consistent with Eysenck’s interpretation
of the L scale and also consistent with the high
correlation of the N items with Desirability, as
reported in Table 3. It differs from the MMPI

L scale, which is implicated with a factor called
defensiveness as well as with desirability (Jack-
son & Messick, 1962). It may be that the differ-
ence between social desirability value and p
value, thought to underlie the defensiveness re-
sponse style, is not sufficiently prominent in the
case of the EPQ. Of the 9 interpretable first-
order components 4 (Components IV, VI, XXII,
and XXIII), loaded on this component. These
components are primarily based on the L and N
scales, one of them (VI), being based on E.
S3. Salient -55. Items 3, -15, -27, -34, 36,

-42, -54, -58, -65, 82, -84, and 86 on Varimax
only. 9.3% of second-order variance and 6.6% of
reliable variance. The majority (7) of the salient
items are from the N scale, with 4 of the remain-
ing items from E. Item content is similar to fac-
tor SI, but the emphasis is more upon excite-
ment and lack of worry per se, while Sal includes
more items relating to people. None of the inter-
pretable first-order components loaded on S3.
S4. Salients -14, 15, 27, -32, 45, 54, 62, 68,

77, and -Desirability. Items -2, -10, 12, -13,
21, 23, 31, 34, 38, -52, -60, 66, -70, 72, 80, and
-82 also only on Varimax. 8.0% of second-order
variance and 5.6% of reliable variance. Most of
the salient items are from the N scale, with 9
others from the E scale. Three items (Items 12,
23, and 66) also loaded on Component XXII at
the first-order level, and most of these items do
match a general impression of neuroticism. Two
interpretable first-order components (I and II)
loaded S4. One of these is based on E-scale and
one on N-scale items.
SS. Salients 5, -42. Items -13, 49, 54, 56,

-65, 69, and -77 on Varimax only. Item -21 on
Promax only. 6.9% of second-order variance and
4.8% of reliable variance. With the exception of
Item 69 (dodging taxes), this component is

clearly sociability, with 5 of 10 items being from
the E scale. First-order Component XXIV
loaded S5, which supports the sociability inter-
pretation.

S6. Salients -10, -32, -64, and 68. Items
-38, -47, and -65 only on Varimax. 5.5% of
second-order variance and 3.8% of reliable vari-
ance. These items are a mix of the E and N

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

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



50

scales in equal proportions with one item from
P. The item content and direction of loadings
suggests introversion, combined with a denial of
worry. The presence of Item 68 (wishing to be
dead) is somewhat odd and consistent with de-
pression. First-order Component VIII also
loaded S6. This component is a mix of items
from the L and P scales.
S7. Salients -40, -48, -52, and -66. Items

-35, 41, 50, -61, -80, -81, and -88 only on
Varimax. 4.8% of second-order variance and
3.3% of reliable variance. This component loads
items from all four scales, four of the salient
items being from the N scale. This component
also hints at a quiet introvert, but there is a

strong indication of a denial of problems. Com-
ponent VII loaded S7. This was based on the P
scales.

S8. Salients 26, 40, 46, 50, and 83. Items
-11, 13 and -84 on Varimax only. Items 24 and
-42 on Promax only. 3.8% of second-order vari-
ance and 2.7% of reliable variance. Five of the
salient items are from the P scale, and much of
the item content is consistent with such an inter-

pretation, although this would necessitate a

socially outgoing psychoticism, involving
keeping promises (Item 14) and enjoying other
people (Items 40 and -42). No interpretable
first-order component loaded S8.
Among these eight second-order components,

none load items from only one EPQ scale. Fur-
thermore, only S5 and S7 load on clearly interpre-
table first-order components. Some components
(S1, S3, S4, S6, S7, and S8) suggest aspects of
the EPQ scales, but the interpretation is not
clear and could easily be questioned. None of
these latter components is dominated by items
of the scales suggested by the content of the sa-
lient items, which in several cases are from dif-
ferent scales. In addition, the majority of the
interpretable first-order components do not load
on the second-order components in a manner
consistent with Eysenck’s claimed structure. It is
noteworthy that the three first-order com-

ponents based on E (II, VI, and XXIV) did not
load on the same second-order component as
Eysenck’s model requires.

Third-Order Analysis
At this point, extraction of the structure sug-

gested by Eysenck from the EPQ has been sug-
gestive at best. However, a third-order (T) com-
ponents analysis was conducted on the basis of
the correlations of the oblique axes of the
second-order Promax rotation. These correla-
tions are reported in the upper triangle of Table
6. Varimax and Promax rotations were carried
out as for the second-order components.
Four third-order components (eigenvalues of

1.91, 1.58, 1.15, and .91) accounted for 69.4% of
the variance of the second-order correlation ma-
trix (32.9% of the total variance). One item had a
multiple loading on the Promax rotation, and 70
items failed to load on any of the four third-
order components. On the Varimax rotation, 34
items failed to load on any component.
Two second-order components loaded each of

the four third-order components, as well as a
number of the original items. Only item loadings
greater than 1.41 were interpreted. Items were
salient on both rotations unless otherwise in-
dicated.
Tl. Salients Sl and S8. Items -11, -34, -84,

and -88 on both rotations. Items -3, -7, -8, 10,
13, -19, 26, 32, 36, -47, -48, 56, -58, 64, -66,
and -73 on Varimax only. 23.9% of third-order
variance and 11.3% of reliable variance. Nine of
the salient items are from the N scale. Sl is

largely Extraversion and S8 contains Psy-
choticism content related to social activities.

T2. Salients S5 and S6. Item 16 on both rota-
tions. Items 5, -42, -45, 49, -65, and -83 on
Varimax only. 19.8% of third-order variance
and 9.4% of reliable variance. The two salient
second-order components suggest a social intro-
version interpretation. This is also found at the
item level and is consistent with extraversion. Of
the 7 salient items, 4 are from the E scale.

T3. Salients S3 and S4. Items 15, 27, 34, 38,
54, 62, 72, 77, -82, and -Desirability on both.
Items -1, -2, 12, 21, 23, -24, 31, -40, 50, 75,
80, and -86 on Varimax only. 14.4% of third-
order variance and 6.8% of reliable variance.
Both second-order components and the majority
(13 of 21) of the salient items are based on
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Neuroticism. The salience of social desirability
is noteworthy.

T4. Salients S2 and S7. Items -35, 54, 63, 69,
-78, and -89 in both. Items 25, 44, and -52 on
Varimax only. 11.3% of third-order variance
and 5.4% of reliable variance. S2 is a mix of Lie
and Neuroticism, while S7 is largely Neurot-
icism. However, the pattern of salient items

strongly suggests the L scale, with 7 of 9 salient
items from that scale.
In general, the results of the item factor anal-

yses are only weakly supportive of the claimed
structure of the EPQ. There are components at
all three levels which are based upon items from
the four Eysenck scales, but the claimed four-
factor structure does not strongly present itself.
Many items did not load on any component, and
components were formed from items from more
than one scale.

Orthogonality of Scales

Eysenck and Eysenck (1975) state the four
EPQ scales are meant to be mutually in-

dependent. Table 7 presents both the corre-

lations among the third-order components
(upper triangle) and among the sets of scale
scores (lower triangle). The significant negative
correlation of the E and N scales is larger than
those reported in the manual (Eysenck &

Eysenck, 1975, Table 6), as is the significant cor-
relation between the L and E scales. A signi-

ficant correlation between the L and P scales, as
reported in the manual, was not found. These
differences may reflect differences between
Canadian and British respondents. In general,
the claim of orthogonality of the four scales is
supported.

Difficulty Factors

Factor analyses of binary response items fre-
quently raise the accusation of difficulty factors.
Gorsuch’s example (1974, p. 261) of hypothet-
ical difficulty factors and Ferguson’s (1941) ex-
ample of real difficulty factors are both based
upon ability data. Examples of difficulty factors
in personality data are rare, despite the much
greater frequency of factor analysis of person-
ality items than of abiiity items. Why are they
not reported? One possibility is that no one
looks for them. ,

Such a search was made in this case, using two
methods. The first was based on the observation
that in Gorsuch’s (1974) example, p values cor-
relate either ±.5 or t.95 with the rotated factor

loadings. This implies that there is a strong pos-
sibility that a difficulty factor could be identified
by a correlation of near unity with the actual p
values. In the case of the 91 EPQ components
dealt with here, the highest such correlation was
-.732, and only 9 were greater than .1. The

highest correlating component was the third,
which was not interpreted; and the items salient

Table 7
Correlations among Scales and among

Third-Order Components

Note: Decimals omitted. Variables are below the diagonal, third order
---- 

components above the diagonal. Scales are P, E, N and L, from
top to bottom. Components are in order of extraction.

* p <.01
** p <.05
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on this component had neither similar item con-
tent nor similarp values.
The second method used the 13 items with ex-

treme (less than .1 or greater than .9)p values as
marker variables in a search among the 31 Vari-
max- and Promax-rotated components for com-
ponents having these items as salients. The best
component that could be located was Com-

ponent XI, which had Items 48 and 61 salient.
These items had p values of .93 and .97, respec-
tively. This might appear to be a difficulty fac-
tor, except that other items with similar p values
loaded at most .22 on this same factor. This does

not appear to be a difficulty factor after all,
then. It is perhaps safest to label it uninterpret-
able.
What procedure should then be adopted to-

wards difficulty factors? McDonald and Ahla-
wat (1974) have presented theoretical reasons for
discounting difficulty factors, and here an em-
pirical search was made in a situation in which
difficulty factors might be expected and were
not located. It thus appears that the practical
importance of difficulty factors for binary data
derived from personality questionnaires is much
less than has been assumed.

Dhcuasion

There are two basic considerations regarding
the properties of EPQ items to be discussed. The
first of these concerns the basic psychometric
properties, such as p values. The second con-
cerns the factor structure claimed for the EPQ
items.
On the psychometric level the EPQ scales ap-

pear sufficiently reliable, although the internal
consistency of the P scale is substantially lower
than that reported by the manual and, as al-
ways, somewhat higher consistencies would be
preferred for the other three scales. These do, at
least, replicate the claimed reliabilities. The E,
N, and L scales have a moderate tendency to-
ward extremep values, but the P scale is domin-
ated by such items. This scale is substantially
poorer in this regard than the average CPI or
MMPI scale (Helmes, Reed, & Jackson, 1977).

The P scale is also heavily affected by social de-
sirability at the item level (Table 3). This may be
inherent in the definition of Psychoticism as an
undesirable characteristic, but assessment of

undesirable traits independent of their desirabil-
ity should be possible (Jackson, 1970). As one ex-
ample, the N scale correlated even more highly
with desirability than did the P scale, although P
is presumably more undesirable than N. In any
case in which there is a substantial relationship
between a scale and social desirability, the inter-
pretation of scores on that scale becomes subject
to the confounded effect of social desirability.
This makes the construct in question effectively
useless. This is true of both N and P scales of the
EPQ.
On the item component analyses level, the dif-

ferent methods of analysis gave somewhat equiv-
ocal results. Analysis of first-order components
showed that in all rotations used, a majority of
the EPQ items had their highest loading on their
own scale. The P scale was consistently the poor-
est in this regard; and the N scale, the best.
However, if more components were extracted
and rotated, the three-factor structure claimed
for the EPQ (P, E, and N) fell apart and did not
reappear at either second- or third-order levels.
At the third-order level, there was an indication
of factors similar to N, E, and L; but the number
of salient items was low, and the evidence weak.
This implies that to some extent, the item struc-
ture that has been stated to exist for the EPQ is,
instead, being imposed upon it and is not revel-
ing itself in Eysenck’s analyses.
There is also a secondary issue with regard to

analytic procedures. The factor analytic proce-
dures used in the development of the EPQ are
described by Eysenck and Eysenck (1976). For
the most part, they involved the Promax rotation
of three first-order components. Third-order

components were also extracted and compared
to the first-order components, and coefficients
of similarity were calculated in excess of .9.

Eysenck and Eysenck (1976) claimed that the
two procedures give highly similar results for
their data. Cattell (1966) has argued this is not
true in all cases. The data in this analysis are
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consistent with both arguments. Table 4 shows
that 14, 16, 22, and 18 items loaded highest on
P, E, N, and L first-order components with a
Promax rotation. On the third-order Promax ro-

tation, the corresponding numbers were 9, 6, 7,
and 11. The two procedures appear to give sub-
stantially different results. However, coefficients
of congruence between the Promax rotations of
four first-order components and the four third-
order components were all in excess of .95.

Thus, substantially different opinions would be
formed about the similarity of first-order and
third-order structure from these two methods.
The first approach emphasizes the highest
loading of each item; the second uses all

loadings, weighting them all equally. Two struc-
tures that look quite different may have very
high coefficients of congruence. This may
account for some of the differences of opinion
over the structure of Eysenck’s scales.

Nevertheless, if the claim is to be accepted that
the three content scales of the EPQ represent the
major dimensions of personality, then these
scales should appear in later analyses.
Howarth’s (1976; Howarth & Browne, 1972) an-
alyses of the EPI noted that the scales were not
univocal. That result is replicated here for the
EPQ, and also by Loo (1979). Furthermore, the
higher order analyses did not replicate those
reported by Eysenck and Eysenck (1976). The
closest approximation is the appearance of
about half of the L scale at the third order, to-
gether with evidence of a sociability component
(which is not the same as extraversion) and a
suggestion of neuroticism.
The analysis reported here was based on

smaller samples than that reported by Eysenck
and Eysenck (1976) and did not separate the
sexes. It was also based upon Canadian rather
than British respondents. An analysis combin-
ing the sexes should not result in a different
structure in itself. Eysenck and Eysenck (1976,
p. 53) have stated that their rotations for the two
sexes are highly similar. A smaller sample may
result in some differences, as there is more sam-
pling error. However, a strong structure should
be apparent even in a small sample. Examina-

tion of the Eysencks’ analyses (1976; Table 12)
show that a large proportion of the loadings of
the salient items were below .5. Fully 41 of 90
keyed items fell below the criterion of .4 used
here. It therefore does not appear to have a

strong factor structure that could be replicated
easily.

Finally, it remains possible that there are dis-
tinct differences between British and Canadian

respondents. However, the scale means and
standard deviations were fairly similar, and the
cultural differences are not great. These reasons
do not appear sufficient to account for the fail-
ure of the EPQ structure to appear whenever
more than three or four components are

extracted. From the number of items with low

loadings in the original analysis (Eysenck &

Eysenck, 1976), it is arguable whether the EPQ
originally had the structure claimed for it.

It thus appears that the factor structure

claimed results from extracting too few factors
and from interpreting low factor loadings. The
EPQ scales are not univocal. Furthermore, the P
and N scales are heavily contaminated by social
desirability, and a clear interpretation of these
scales in terms of the definitions of psychoticism
and neuroticism is not possible. The psychomet-
ric properties of the P scale are particularly
poor. These conclusions are based upon a small

sample at one university. They do, however, ar-
gue that the EPQ is not an improvement upon
the EPI, itself not a good instrument for measur-
ing personality.
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