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FACTOR ANALYSIS AND ROTATION OF THE 566 MMPI ITEMS

ROBERT A. C. STEWART
Massey University

Because of the still imperfectly understood basic factor structure of the MMPI, a principal components
analysis and varimax rotation was conducted on the MMPI item responses of 50 female under-
graduate students of education at Massey University. Eight factors were extracted: neuroticism, antisocial
behavior, fundamentalist religiosity, subjectivity, introversion, paranoic tendency, depression, and
physical symptoms. The possibly different factor structure for males and females needs explication in
further work.
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The Minnesota Multiphasic Personality Inventory was designed by item analysis to identify
individuals characterized by particular psychiatric diagnoses. However Wiggins (1962) has
pointed out that putting together items which correlate adequately with possession of an
identifiable clinical syndrome does not of itself guarantee adequate homogeneity. Cattell and
Specht (1969) suggest that it may be that factor analysis would reveal a substantially
different organization of items from those grouped together in the MMPI conventional scales.
Factor analytically derived MMPI scales would provide a ‘source trait” description of
personality, while the conventional scales would provide a ‘surface trait’ description. Thus an
attempt to obtain a ‘source trait” description of abnormal personality functioning by factor analysis,
in fact is complementary to the surface trait description available in the conventional scales.
Both descriptions together would provide the clinician with a clearer, more precise picture of the
individual. Improved description, of course, is the first step to improved therapeutic
intervention. The addition of a source trait description would provide additional understanding
of the different source trait structure underlying two patients with identical scores on a given
MMPI conventional scale.

The desirability of factor analytic work on the MMPI in fact has generally not been in doubt. A
number of factor analyses on the MMPI have been completed, some of which are listed as
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follows: Wiener (1948); Abrams (1950); Stout (1949); Cook and Wherry (1950); Cottle (1950);
Wheeler et al. (1951); Tyler (1951); Welsh (1952); Harris and Lingoes (1955); Fisher (1957);
Comrey (1957a-c; 1958a-f); Comrey and Marggraff (1958); Slater (1958); Kassebaum et al.
(1959); Lingoes (1960); Comrey and Nencini (1961); Messick and Jackson (1961); LaForge
(1962); Shure and Rogers (1965); Finney (1966); Cattell and Specht (1969); Delhees and Cattell
(1971). A closer look at this apparently impressive list of studies is somewhat disappointing. Many
of the MMPI factor analyses (e.g., Finney, 1966; Kassebaum et al., 1959; Lingoes, 1960;
LaForge, 1962; Tyler, 1951; Wheeler et al., 1951) have taken scale scores according to the
book, and factored them, despite the substantial overlap between scales. When this was done, they
typically found 5 or 6 factors, which relates to a factor analysis of a similar nature by Cattell and
Specht (1969) where 7 or 8 factors were found. Shure and Rogers (1965), however, discuss in detail
the problems for a factor analysis, of this item overlap with the consequent algebraic dependencies.

In the case of other studies which have recognized (or otherwise avoided) the problems of item
overlap, very often only a relatively small number of MMPI items have been included in the factor
analysis. Thus Welsh (1952) performed a centroid analysis of shortened non-overlapping versions
of the MMPI clinical scales, but sampled less than one-third of the total number of MMPI
items. Comrey (1957a-c, 1958a-f), and Comrey and Marggraff (1958) performed extensive factor
analyses of individual items within given MMPI conventional scales, with cross-cultural
validation (Comrey & Nencini, 1961), rotating to a varimax solution. However none of these
investigations by itself covered more than 12% of the total number of MMPI items.

Other investigations, such as those of Wiggins (1966), and Mess et al. (1964) have been primarily
interested in MMPI factor structure with respect to certain item characteristics, such as content and
social desirability.

The large number of items in the MMPI-566-has presented formidable difficulties to any
attempt to conduct a factor analysis on the whole roster of items. Cattell’s parceled factor
analysis technique (Cattell, 1951) was seen as one way to meet this difficulty. Cattell and Specht
(1969) using this technique, sorted the MMPI items by face validity i.e., similarity of content,
into 45 nonoverlapping parcels of an average of about 12 items each, and then factored
the 45 variables. Another approach, however, was taken by Eber’ and Fowler (personal
communication), who constructed a computer program to factor the 566 items in the MMPI.
Although this was done, the results of the factor analysis have never been published as such.

THE PRESENT STUDY

It is evident that the factor structure of the MMPI — which after all is still one of the most
widely used personality inventories — is still in doubt. This is because of the respective problems
discussed above. Regarding the two studies which could throw most light on the question (Cattell
& Specht, 1969; Eber & Fowler), it is indicated in Delhees and Cattell (1971) that only a minority
of the factors extracted in each case, were common to both studies.

Most of the previous attempts to clarify the factor structure of the MMPI have involved the use of
male participants — the question of the possible MMPI structure for female participants is yet
another area of enquiry.

The present study represents the first of what will be a series of studies on the factor structure of
the MMPIL. In this particular study, the participants were 50 women undergraduate students of
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education at Massey University. The age range was predominantly 17 to 20 years (M =
18.5). Subsequent researchers could look at the factor pattern for males.

The MMPI was administered to the participants as part of teaching section on personality
tests and inventories, and standard test administration conditions prevailed. The data for each
participant were punched, requiring eight cards per participant.

Computer analysis took place on the Harvard University 7090/7094 computer installation, using
the Data Text system of Couch (1966). A matrix of 566 x 566 of phi coefficients was calculated
in the first stage of the analysis. The phi coefficient of course is designed for use with
dichotomous data, such as is the case with the forced choice MMPI items (Guilford, 1956, p. 311).

After the computation of the 320,356 phi coefficients (matrix of 566 x 566), factors of phi
were then obtained by the method of principal components analysis (unities in the diagonal).
This method, which provides a completely determinate solution, first extracts that factor which on
the average relates most highly to the complete set of original variables. This factor (or component)
may be regarded as a new variable which is a weighted composite of the original variables — it
is that composite which best predicts the entire set of variables. The second variable (or factor) is
in turn, that composite which relates most highly to the remaining, unpredicted variance — and so
is statistically independent of the first factor. The same process continues with the successive
factors extracted.

The record of the factors extracted with the number of iterations required is set out below:

Factor 1 Latent Root 29.455 in 42 iterations
Factor 2 Latent Root 21.711 in 62 iterations
Factor 3 Latent Root 19.825 in 62 iterations
Factor 4 Latent Root 18.386 in 66 iterations
Factor 5 Latent Root 17.035 in 82 iterations
Factor 6 Latent Root 16.038 in 46 iterations
Factor 7 Latent Root 14.962 in 54 iterations
Factor 8 Latent Root 13.622 in 126 iterations

The method of principal components analysis ensures the usefulness of those factors extracted.
As indicated above, the factors are in hierarchical order of importance, in terms of their order
of extraction. and each new factor relates most highly to the remaining unpredicted variance. In
addition to this, the eight factors extracted were rotated to the Varimax criterion.

Orthogonal rotation to the Varimax criterion (Kaiser, 1958), keeps the factors themselves
uncorrelated but brings their relations with the variables closer to Thurstone’s simple structure
ideal. Thurstone’s rules of simple structure are as follows: (i) each row of the factor matrix should
have one loading close to zero; (ii) for each column of the factor matrix there should be at
least as many variables with zero or near zero loadings as there are factors; (iii) for every pair
of factors there should be several variables with loadings on one factor but not on the other; (iv)
when there are four or more factors, a large proportion of the variables should have negligible
loadings on any pair of factors; and (v) for every pair of factors of the factor matrix there should
be only a small number of variables with appreciable loadings on both columns. Using an
orthogonal rotation maintains the independence of the factors which is not the case when the
factors are correlated (as in an oblique rotation). Thus an orthogonal rotation is able to provide a
more parsimonious organization of the data than is the case with an oblique rotation.

RESULTS

In order to show the relationships of the new rotated factors with the old unrotated
factors, a matrix of correlations was computed and is presented in Table 1. For clarity, only the
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TABLE 1
CORRELATION COEFFICIENTS OF UNROTATED WITH
ROTATED FACTORS

Rotated Factors
1 2 3 4 5 6 7 8
1 0.485
2 0.679
3 0.196
4 0.336
5 0.185
6
7
8

Unrotated Factors

0.639
0.805
0.498

correlation coefficients in the diagonal are shown. These constitute in order of magnitude:
unrotated and rotated factors 7 (0.805); Factors 2 (0.679); Factors 6 (0.639); Factors 8 (0.498);
Factors 1 (0.485); Factors 4 (0.336); Factors 3 (0.196); and Factors 5(0.185).

It can be seen (by squaring the correlation) that even in the case of the highest correlation
(Factors 7) the amount of variance explained is only 64.8%. For the other pairs of unrotated and
rotated factors, the variance was in all cases even smaller. This indicates that a fairly substantial
rotation of the original factors was necessary in order to approach Thurstone’s simple structure, and
that unrotated and rotated factors are substantially different in most cases.

ROTATED FACTORS
All the MMPI items loading 0.50 or above on the eight factors are set out in Table 2. Also
included for each item is the MMPI conventional scale membership (if any).
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TABLE 2
FACTOR LOADINGS ON MMPI ITEMS (WITH MMPI
CONVENTIONAL SCALE MEMBERSHIP OF ITEMS)

MMPI No.
scales item Loading

Factor One: Neuroticism
414 | am apt to take disappointments so keenly

that | can’t put them out of my mind e 627
ScD 241 | dream frequently about things that are best kept to
myself ... ... 597

443 | am apt to pass up somethrng I want to do
because others feel that | am not going about it in the

right way . . 587
K Pt Mf 217 | frequently frnd myself worryrng about somethlng 572

518 | have often felt guilty because | have pretended
to feel more sorry about something than | really was 551

551 Sometimes | am sure that other people can tell
what I am thinking.... ... 512

Hy 129 Often I can tunderstand why I have been so cross and
grouchy . 504

447 | am often mclrned to go out of my Way to win a pornt
with someone who has opposed me  .... ... 500
Factor Two: Antisocial Behavior
F 85 Sometimes | am strongly attracted by the personal

articles of others such as shoes, gloves, etc., so that |
want to handle or steal them though I have no use for

them 753
F 205 At times it has been |mpossrble for me to keep from
stealing or shoplifting something .... .. 753
F 56 As ayoungster | was suspended from school one or
more times for cutting up . 684
FPd 245 My parents and family flnd more fault W|th me than they
should ... . 639
Pd 216 There is very little Iove and companlonshlp in my
family as compared to other homes.... .... 627
Pa 338 | have certainly had more than my share of thlngs to
worry about 614
422 | have felt embarrassed over the type of work that one
or more members of my family have done.... .... 591
419 | played hooky from school quite often as a youngster 584
526 The future seems hopeless to me . 579
Ma Sc 212 My people treat me more like a Chlld than a grown up 577
Hs 125 1have a great deal of stomach trouble .... 560
527 The members of my family and my close relatives get
along quite well . -550
F Sc 17 My father was a good man.. . . -536
524 1 have never had any black, tarry Iooklng bowel
movements. . . e e e -535
F 246 My neck spots Wlth red often 521
153 During the past few years | have been weII most of the
time -519
DHyHs 556 |am very careful about my manner of dress -518
302 1 have never been in trouble because of my sex
Behavior .. e -514
Factor Three: FundamentallstRelzgzoszty
D 98 | believe in the second coming of Christ .... 593

FMf 115 Ibelieve in a life hereafter.... ... 573
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Hs 62 Parts of my body often have feelings like burning,
tingling, crawling, or like “going to sleep”.... .... 519
373 | feel sure that there is only one true religion ... 509
500 | readily become one hundred percent sold on a
goodidea.... ... 505
Factor Four: Subjectivity
420 | have had some very unusual religious experiences 754
526 The future seems hopeless tome .... ... 623
Mf 144 1 would like to be a soldier.... ... 567
F 48 When | am with people | am bothered by hearlng very
queer things . 515

Factor Five: Introversion
Si 377 Atparties | am more likely to sit by myself or with just

one other person than to join in with the crowd . 576

495 Tusually “lay my cards on the table” with people that I
am trying to correct or improve .... -529
SiHyPd 201 Iwish I werenotsoshy .. 517
Ma 240 | never worry about my Iooks -511
KSiMaHy 180 |Ifind it hard to make talk when I meet new people 506

Factor Six: Paranoic tendency
L 60 |do not read every editorial in the newspaper every day  -709
146 | have the wanderlust and am never happy unless | am

roaming or travelling about.... .... . e 644
Pa Pd 16 | am sure I get a raw deal from life.... ... 583
315 Tamsurel get araw deal from life.... .... 583
434 1 would like to be an auto racer .... 551
Mf 264 |am entirely self-confident.... .... ... ... 520
306 | get all the sympathy | should .... -511
Factor Seven: Depression
ScF 196 | like to visit places where | have never been before -863
Hs 72 1 am troubled by discomfort in the pit of my stomach

every few days or oftener .. e 671

PdF 42 My family does not like the work | have chosen (or the
work I intend to choose for my life work).... ... 668
339 Most of the time I wish | were dead 644
F 286 |am never happier than when alone  .... ... 587
ScPtD 182 Iam afraid of losing my mind .... 556
FL 75 1 get angry sometimes . -533
460 | have used alcohol moderately (or not at aII) -522

Factor Eight: Physical Symptoms
HyHs 114  Often I feel as if there were a tight band about my head 698

HyMa 279  Idrink an unusually large amount of water every day -606
HyHsD 43  Mysleep is fitful and disturbed .... 588
333 No one seems to understand me . 583
337 | feel anxiety about something or someone aImost aII the
time 569
403  Itisgreatto be I|V|ng in these tlmes when SO much is
going on . -546
PdHy 137 | believe that my home Ilfe is as pleasant as that of most
people | know ... -542
Hs 72 I am troubled by dlscomfort in the p|t of my stomach
every few days or oftener .. .. e e 536
F 14  1have diarrhea once a month ormore ... 529
379 I very seldom have spells of the blues .... . -523
PaMf 299 Ithink that | feel more intensely than most people do 522
Pd 216  Thereis very little love and companionship in my
family as compared to other homes 503

As can be seen in Table 2, the names given to the eight factors extracted and rotated are as
follows: Factor one, neuroticism; Factor two, antisocial behavior; Factor three, fundamentalist
religiosity; Factor four, subjectivity; Factor five, introversion; Factor six, paranoic tendency;
Factor seven, depression; and Factor eight, physical symptoms.
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DISCUSSION

The principal components analysis and varimax rotation in the present study have resulted in
eight factors which are by and large psychologically interpretable.

Comparisons may be made with some of the previous factor studies of the MMPI. One such
comparison can be made with Delhees and Cattell (1971), which sought to delineate major factors
in the pathological domain. Delhees and Cattell obtained in their joint factoring of the 16 PF and
parcels of items from the MMPI the following first order factors: Factors 1 to 16 (factors from the 16
PF); Factor 17 (hypochondriasis-depression); Factor 18 (suicidal disgust); Factor 19 (brooding
discontent); Factor 20 (anxious depression); Factor 21 (low energy depression); Factor 22 (guilt
and resentment); Factor 23 (bored depression); Factor 24 (religiosity); Factor 25 (psychopathia);
Factor 26 (social desirability); Factor 27 (femininity); Factor 28 (extraversion); and Factor 29
(paranoia). These factors of course represent not only MMPI space, but also that from the 16
PF, but they nevertheless provide an initial listing of major pathological factors. Factors from the
present study which appear immediately to relate to some of these are fundamentalist religiosity;
introversion; paranoic tendency; depression and physical symptoms.

The Comrey series of studies, like the present study, involved the factor analysis of actual
items (although the analyses separately did not utilize anything more than 12% of the items at
any one time). Factors identified by Comrey (which also appear in the present study) include the
following; neuroticism, antisocial behavior, fundamentalist religiosity, paranoic tendency,
depression and physical symptoms. Neuroticism and introversion, of course, are major
orthogonal personality dimensions for Eysenck (1953), and neuroticism appears for Cattell
(1950) as a second order factor.

Any attempt to relate the present study to the group of MMPI factor studies which took scale
scores as variables, would have to be done carefully, as it is easy for the factors to appear more
closely related than in fact may be the case. There are of course the problems of item overlap
discussed above, and by Shure and Rogers (1965). Welsh reports that Borko (1952) reviewed the
following early factor studies of the MMPI: Abrams (1950); Cook and Wherry (1950); Cottle
(1950); Little (1949); Stout (1949); Tyler (1951); Wheeler et al. (1951); Winne (1950), and
found essential agreement as to the loadings of two factors, although the interpretations and the
names assigned to these factors vary. One factor (usually the first) shows very high loadings on
scale 7 (Pt) and scale 8 (Sc) with negative loading on K whenever it is used. A second factor
shows fairly high loadings on the neurotic triad, especially scale 3 (Hy) and scale 2 (D), with
negative loading frequently appearing on scale 9 (Ma). In terms of scale membership in the
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factors of the present study, these two factors do not appear to be readily identifiable here
however. It is still possible however that the first factor could relate to the neuroticism factor of
the present study, while the second factor mentioned could relate to the introversion and
depression factors in the present study.

In addition to the above, Tyler (1951) found the following factors: general adjustment factor,
conflict factor, social aggressiveness, self confidence, and femininity. Lingoes (1960) identified
the following factors: general maladjustment, denial of social anxiety, loss of control, denial of
distrust and hostility; familial discord, inhibition and apathy, social non-conformity, hostility-
alienation-projection and somatic complaints. Again some suggestions of similar factors in the
present study can be made with caution.

REFERENCES

Abrams, E. N. (1950). A comparative factor analytic study of normal and neurotic veterans: A statistical
investigation of the interrelationships of intellectual and emotional factors as disclosed in the Primary
Mental Abilities Examination and the Minnesota Multiphasic Personality Inventory. Doctoral dissertation,
New York University. (Also abstracted in Microfilm Abstracts, 1950, 10, 94-95).

Borko, H. (1952). 4 Factor-analytic Study of the MMPI: using a Transpose Matrix, Q-technique. L0s Angeles:
VA Center, NP Hospital, 1952. (Also abstracted in American Psychologist, 1952, 7, 342).

Cattell. R. B. (1950). Personality: A systematic, theoretical and factual study. New York: McGraw-Hill.

Cattell, R. B. (1951). A factorization of tests of personality source traits. British Journal of Psychology
4, 165-178.

Cattell, R. B., & Specht Bolton, L. (1969). What pathological dimensions lie beyond the normal dimensions
of the 16 PF? Journal of Consulting and Clinical Psychology, 33, 18-29.

Comrey, A. L. (1957a). A factor analysis of items on the MMPI Hypochondriasis scale. Educational and
Psychological Measurement, 17, 568-577.

Comrey, A. L. (1957b). A factor analysis of items on the MMPI Depression scale. Educational and Psychological
Measurement, 17, 578-585.

Comrey, A. L. (1957c). A factor analysis of items on the MMPI Hysteria scale. Educational and Psychological
Measurement, 17, 586-592.

Comrey, A. L. (1958a). A factor analysis of items on the MMPI Psychopathic Deviate scale. Educational and
Psychological Measurement, 18, 91-98.

Comrey, A. L. (1958b). A factor analysis of items on the MMPI Paranoia scale. Educational and Psychological
Measurement, 18, 99-107.

Comrey, A. L. (1958c). A factor analysis of items on the MMPI Psychasthenia scale. Educational and Psychological
Measurement, 18, 293-300.

Comrey, A. L. (1958d). A factor analysis of items on the K scale of the MMPI. Educational and Psychological
Measurement, 18, 633-639.

Comrey, A. L. (1958e). A factor analysis of items on the MMPI Hypomania scale. Educational and Psychological
Measurement, 18, 313-323.

Comrey, A. L. (1958f). A factor analysis of items on the MMPI F scale. Educational and Psychological
Measurement, 18, 621-632.

Comrey, A. L., & Marggraff, M. (1958). A factor analysis of items of the MMPI Schizophrenia scale.
Educational and Psychological Measurement, 18, 301-311.

Comrey, A., & Nencini, R. (1961). Factors in MMPI responses of Italian students. Educational and Psychological
Measurement, 21, 657-662.



FACTOR ANALYSIS AND ROTATION OF MMPI ITEMS 155

Cook, E. B., & Wherry, R. J. (1950). A factor analysis of MMPI and aptitude test data. Journal of Applied
Psychology, 34, 260-265.

Cottle, W. C. (1950). A factorial study of the Multiphasic, Strong, Kuder, and Bell inventories using
a population of adult males. Psychometrika, 15, 25-47.

Couch, A. (1966). Data text system manual. Department of Social Relations, Harvard University, Cambridge, MA.

Dahlstrom, W. G., & Welsh, G. S. (1960). An MMPI Handbook. Minneapolis, MN: University of
Minnesota Press.

Delhees, K. H., & Cattell, R. B. (1971). The dimensions of pathology: Proof of their projection beyond the normal
16 PF source traits. Personality: An International Journal, 2, 149-173.

Eysenck, H. J. (1953). The structure of human personality. London: Methuen.

Finney, J. C. (1966). Factor structure with the new set of MMPI scales and the formula correction. Journal of
Clinical Psychology, 22, 443-449.

Fisher, J. (1957). An empirical study of the relation of physical disease to body-object cathexis. Unpublished
manuscript, VA Hospital, 42nd and Clement, San Francisco, CA.

Guilford, J. P. (1956). Fundamental statistics in psychology and education. New York: McGraw-Hill.

Harris, R. E., & Lingoes, I. C. (1955). Subscales for the MMPI: An aid to profile interpretation. Unpublished
manuscript, The Langley Porter Neuropsychiatric Institute, San Francisco, CA.

Kaiser, H. F. (1958). The Varimax criterion for analytic rotation in factor analysis. Psychometrika, 23, 187-200.

Kassebaum, G. G., Couch, A. S., & Slater, P. E. (1959). The factorial dimensions of the MMPI. Journal of
Consulting Psychology, 23, 226-236.

LaForge, R. (1962). A correlational study of two personality tests: The MMPI and Cattell 16PF. Journal
of Consulting Psychology, 26, 402-411.

Lingoes, J. (1960). MMPI factors of the Harris and the Wiener subscales. Journal of Consulting Psychology,

24,74-83.

Little, J. W. (1949). An analysis of the Minnesota Multiphasic Personality Inventory. Masters thesis, University of
North Carolina.

Mees, H. L., Gocka, E. F., & Holloway, H. (1964). Social desirability values for the California Psychological
Inventory items. Psychological Reports, 15, 147-158.

Messick, S., & Jackson, D. N. (1961). Acquiescence and the factorial interpretation of the MMPI.
Psychological Bulletin, 58, 299-304.

Shure, G. H., & Rogers, M. S. (1965). Note of caution on the factor analysis of the MMPI. Psychological
Bulletin, 63, 14-18.

Slater, P. E. (1958). Personality structure in old age. Progress Report, Age Center of New England, Project M-
1402, National Institute of Mental Health.

Stout, M. (1949). An analysis of the structure of the Minnesota Multiphasic Personality Inventory. Masters
Thesis, Pennsylvania State College.

Tyler, F. T. (1951). A factorial analysis of fifteen MMPI scales. Journal of Consulting Psychology, 15, 541-
546.

Welsh, G. S. (1952). A factor study of the MMPI using scales with item overlap eliminated. American
Psychologist, 7, 341.

Wheeler, W. M., Little K. B., & Lehner, G. F. J. (1951). The internal structure of the MMPI. Journal
of Consulting Psychology, 15, 134-141.



156 FACTOR ANALYSIS AND ROTATION OF MMPI ITEMS

Wiener, D. N. (1948). Subtle and obvious keys for the MMPI. Journal of Consulting Psychology, 12, 164-70.

Wiggins, J. S. (1962). Strategic method and stylistic variance in the MMPI. Psychological Bulletin, 59, 224-42.

Wiggins, J. S. (1966). Substantive dimensions of self report in the MMPI item pool. Psychological Monographs,
80, (22, Whole No. 630).

Winne, J. F. (1950). The factorial composition of normal and neurotic responses to an adaptation of the Minnesota
Multiphasic Personality Inventory. Ph.D. dissertation. University of Pennsylvania. (Also abstracted in Microfilm

abstracts, 1950, 10, 311-313).



