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We investigated methodological and sample-based characteristics that might contribute to discrepancies in the structure of the 22-scale Personality
Assessment Inventory (PAI; Morey, 1991, 2007). In Study 1, we used parallel analysis, Velicer’s minimum average partial procedure, and random
variables to determine the appropriate number of principal components to retain in a clinical sample (N = 227). We retained 3 oblique dimensions
that broadly emphasized (a) general distress, (b) elevated mood and dominance, and (c) substance abuse and psychopathy. In Study 2, we applied
the same uniform criteria and procedures to 5 previously published samples and conducted orthogonal vector matrix comparisons to determine
how congruent 3- and 4-dimensional structures were across samples. Results suggested the PAI has 3 dimensions that are highly congruent across
samples. Using Morey’s normative sample, we provide the formulas needed to compute T scores for each component so they can be used in clinical
work with patients. We discuss clinical implications and directions for future PAI research.

The Personality Assessment Inventory (PAI; Morey, 1991,
2007) is a frequently used measure of psychopathology that pro-
vides information regarding test-taking behaviors, affect, treat-
ment considerations, and interpersonal characteristics. When
developing the PAI, Morey (1991) reviewed historical and re-
cent literature on each targeted clinical syndrome to ensure PAI
items assessed the core components of each disorder. The PAI
consists of 344 items that uniquely contribute to 22 scales (4
Validity scales, 11 Clinical scales, 5 Treatment scales, and 2 In-
terpersonal Style scales); 10 scales are composed of subscales,
which evaluate more speci�c aspects of the parent construct
(e.g., cognitive symptoms of depression). The PAI has adequate
psychometric properties and has been used in a variety of clini-
cal and nonclinical investigations (e.g., see Baity, Siefert, Cham-
bers, & Blais, 2007; Boone, 1998; Hopwood, Morey, Rogers,
& Sewell, 2007; Karlin et al., 2005; Kurtz, Shealy, & Putnam,
2007; Morey, 1991; Singh & Verma, 2007; Tasca, Wood, Demi-
denko, & Bissada, 2002; Walters, 2007).

Researchers’ curiosity with the PAI factor structure or com-
ponent structure is readily apparent from the published studies
summarized in Table 1. Morey (1991) �rst reported in the PAI
professional manual that a four-dimensional structure underlies
the full set of scales in the normative sample and a heteroge-
neous clinical sample. The �rst 3 components were consistent
across the two samples and emphasized (a) subjective distress
and affective disruption, (b) behavioral acting out and impulsiv-
ity, and (c) egocentricity and exploitativeness in relationships.
The fourth component in the clinical sample emphasized pro�le
invalidity and carelessness, whereas in the nonclinical, sample
it emphasized social detachment.

Boyle and Lennon (1994) v
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TABLE 1.—Characteristics of published PAI exploratory factor analytic investigations.

Sample Exclusion Extraction
Study (N ; % Male) Criteria Scales Method Rotation Criteria Dimensions

Morey (1991) Normative (1,000;
48.0)

90.0% RR 22 PC Orthogonal Eigenvalue> 1 4

Morey (1991) Clinical (1,246; 61.4) 90.0% RR 22 PC Orthogonal Eigenvalue> 1 4
Boyle and Lennon

(1994)
Morey’s (1991)

normative sample
90.0% RR 22 PC Orthogonal Morey’s four-factor

model
4

Boyle and Lennon
(1994)

Morey’s (1991)
normative sample

90.0% RR 22 ML Oblique Scree plot 5

Boyle and Lennon
(1994)

Morey’s (1991)
clinical sample

90.0% RR 22 PC Orthogonal Morey’s four-factor
model

NA

Deisinger (1995) Adult volunteers
(183; 40.5)

Not stated 22 PAF Oblique Scree plot; Eigenvalue>
1; simple structure

4

Tasca, Wood,
Demidenko, and
Bissada (2002)

Eating disordered
patients (238; 0)

Validity scales> 2 SD 22 PC Orthogonal Eigenvalue> 1 5

Karlin et al. (2005) Chronic pain patients
(432; 27)

PAI manual 22 PC Orthogonal Scree plot 4

Groves and Engel
(2007)a

Normative (749; 47) 90.0% RR 22 PC Orthogonal Eigenvalue> 1 4

Boyle and Lennon
(1994)

Mixed patient and
nonpatient sample
(211; 85)

Not stated 21a ML Oblique Scree plot 5

Singh and Verma
(2007)

Breast cancer patients
(140; 0)

Not stated 20 PC Orthogonal Eigenvalue> 1 5

Schinka (1995) Alcohol-dependent
patients (301; 99.3)

PAI manual 20b PC Orthogonal Not stated 4

Frazier, Naugle, and
Haggerty (2006)

Patients referred for
neuropsychological
assessment (421;
49.0)

None 17c PC Oblique Parallel analysis with
Glorfeld’s (1995)
modi�cation

4

Frazier et al. (2006) Patients referred for
neuropsychological
assessment (421;
49.0)

None 17d PC Oblique Parallel analysis with
Glorfeld’s (1995)
modi�cation

3

Morey (1991) Normative (1,000;
48.0)

90.0% RR 11 PC Orthogonal Eigenvalue> 1 2

Morey (1991) Clinical (1,246; 61.4) 90.0% RR 11 PC Orthogonal Eigenvalue> 1 3
Deisinger (1995) Adult volunteers

(183; 40.5)
Not stated 11 PAF Oblique Scree plot; eigenvalue>

1; simple structure
3

Karlin et al. (2005) Chronic pain patients
(432; 27)

PAI manual 11 PC Orthogonal Scree Plot 3

Demakis et al. (2007) Head-injured patients
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There are a number of potential reasons why discrepant PAI
dimensional structures may have been observed in the literature.
We classify these explanations as sample-based and method-
ological differences. Sample-based considerations are charac-
teristic of the participants (e.g., patient or nonpatient sample;
single-gender or combined-genders sample). Methodological
considerations pertain to decisions made regarding analyses
(e.g., number of PAI scales, validity criteria, factor analytic tech-
niques). Table 1 illustrates a number of the sample-based and
methodological differences across studies. We address these is-
sues in turn, highlighting how they might in�uence the structure
of the full 22-scale PAI.

SAMPLE-BASED CONSIDERATIONS

It is possible that unique sample characteristics may lead to
divergent dimensional structures. Some of the prior PAI fac-
tor analytic studies have included samples with only individ-
uals experiencing a speci�c psychological dif�culty (e.g., see
Schinka, 1995 [alcohol dependency]; Tasca et al., 2002 [eating
disorders]) or a range of psychological dif�culties (e.g., Morey,
1991), whereas other studies have included nonclinical sam-
ples (e.g., see Deisinger, 1995; Morey, 1991) or samples that
included a combination of individuals with and without psy-
chological dif�culties (e.g., Boyle & Lennon, 1994). Gender
differences are also notable; Schinka (1995) included almost no
women, but Singh and Verma (2007) and Tasca et al. (2002) had
only examined women.

It has been suggested that normative and clinical samples
may produce different dimensional structures (Morey, 1997;
Morey & Glutting, 1994). Normative samples generally exhibit
fewer symptoms than clinical samples, which corresponds with
lower endorsement of items re�ecting psychological problems.
A potential consequence of this range restriction is that symp-
tom scales may be less correlated and thus components/factors
emphasizing psychological problems might be less likely to
emerge. The opposite is true if the items conveying disorder-
speci�c patterns of psychological problems are more frequently
endorsed. To the extent that certain symptom scales have a more
highly differentiated pattern of correlations, dimensions re�ect-
ing these patterns are more likely to be found. The PAI manual
(Morey, 1991) provides mixed support for this belief. On one
hand, a more differentiated component structure was observed
when comparing the clinical sample to the normative sample
across 11 scales, although when the full set of 22 scales were
considered, four dimensions were observed in each sample. It
is noteworthy, however, that these four dimensions were not
equivalent.

O’Connor (2002) thoroughly investigated whether data from
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intake procedure and periodically during the course of treat-
ment. We used 248 full PAI protocols obtained during intake
interviews. Consistent with Morey’s (1991) recommendations
for clinical practice, protocols were considered invalid if more
than 17 items were unanswered or the four Validity scales were
elevated to atypical levels (ICN T� 73; Infrequency [INF] T�
75; NIM T � 92; PIM T � 68). After applying these criteria,
227 individuals remained in this study, which represents 92.0%
of the tests administered at intake. This is a higher percentage of
valid pro�les than has been found in previous studies that have
used similar criteria (e.g., Tasca et al., 2002, 82.0%; Karlin et
al., 2005, 84.7%; Schinka, 1995, 85.8%).

The participants were 17 to 59 years old (M = 27.28;SD
= 9.57), and most were White (76.7%; 12.8% African Ameri-
can), female (59.1%), and single (71.4%; 17.6% married; 8.8%
divorced). Nearly half of the individuals (47.1%) were seek-
ing assessment services only. For those who received therapy,
the average number of sessions was approximately 9. However,
this number is positively skewed, as 85.0% of those in therapy
received� 10 sessions.

Consistent with Morey (1991), the intercorrelation matrix for
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TABLE 2.—Rotated pattern matrix for 22 Personality Assessment Inventory
scales in Study 1.

Scale Component 1 Component 2 Component 3h2

Inconsistency .17 Š.14 .55 .39
Infrequency Š.15 Š.24 .42 .23
Negative Impression .78 Š.02 .05 .62
Positive Impression Š.60 Š.38 Š.07 .60
Somatic Complaints .67 .03 Š.18 .43
Anxiety .81 Š.09 Š.08 .62
Anxiety-Related Disorders .83 .05 Š.15 .66
Depression .91 Š.18 Š.03 .81
Mania .19 .77 .01 .67
Paranoia .76 .13 Š.08 .60
Schizophrenia .78 Š.01 .18 .71
Borderline Features .82 .21 .14 .85
Antisocial Features .11 .54 .60 .72
Alcohol Problems Š.04 .23 .73 .57
Drug Problems .06 .12 .73 .58
Aggression .34 .50 .26 .53
Suicidal Ideation .57 Š.10 .13 .38
Stress .66 .06 .00 .45
Nonsupport .68 Š.11 .04 .48
Treatment Rejection Š.71 Š.11 Š.07 .57
Dominance Š.36 .81 Š.09 .72
Warmth –.51 .30 Š.29 .47

Variance explained (%)a 35.39 9.54 12.19
R between components

Component 2 .13
Component 3 .26 .02

Note.Loadings� .40 are bolded for emphasis.h2 = communalities.
aPercent of variance explained after oblique rotation.

and Suicidal Ideation scales. Not surprisingly, it has high nega-
tive coef�cients for the Treatment Rejection, PIM, and Warmth
scales. Thus, the dimension is one of general distress and symp-
tomatology, with depression being the prime marker.

The second component provides high positive coef�cients
for the Dominance, Mania, and to a lesser degree, Antisocial
Features and Aggression scales. This dimension emphasizes
energetic dominance, in�ated self-esteem, and to a lesser ex-
tent stimulus seeking and aggressiveness; it appears to re�ect
the dimension of agentic surgency that is often found in the
personality literature.

The remaining component has high positive coef�cients for
the Alcohol Problems, Drug Problems, Antisocial Features,
ICN, and INF scales. It can be considered an “anticonscientious-
ness” dimension that emphasizes externalizing problems, in-
cluding aggressive impulsivity, rule breaking, substance abuse,
and carelessness or disregard for tasks.

As noted previously, it would have been reasonable to use
orthogonal rather than oblique rotation because there were not
substantial correlations between the dimensions (r s ranged from
.02 to .26; see Table 2). These �ndings also indicate that the pat-
tern coef�cients in Table 2 are quite similar to the structure
coef�cients. However, because oblique rotation was used, we
calculated the percentage of variance accounted for by each
component after rotation by summing the squared pattern ma-
trix loadings and dividing by the total number of variables
(Tabachnick & Fidell, 2001). Component 1 accounted for about
35% of the variance, whereas the remaining components ac-
counted for substantially less (see Table 2). The three compo-
nents combined to account for 57.66% of the PAI total variance
after rotation.

Although no other investigation of the 22 PAI scales has
retained only three dimensions, there are notable similarities
between the dimensions reported in Table 2 and those that have
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have incorrectly rejected robustly replicated dimensional solu-
tions, at times even when cross-factor loadings as low as .20
were speci�ed in the analytic model (see Aluja, Garc�́a, Garć�a,
& Seisdedos, 2005; McCrae et al., 1996; Terracciano et al.,
2003).

Quantitative EFA procedures are not subject to the same sen-
sitivities as CFA methods. Quantitative EFA relies on congru-
ence coef�cients to assess component/factor invariance across
samples. Congruence coef�cients range fromŠ1.0 to 1.0 and
evaluate the extent to which a �xed set of items or variables
have identical component/factor coef�cients from one solution
to the next.

Barrett’s (2005) program allows researchers to examine con-
gruence between either unadjusted target and comparison com-
ponent/factor matrices or what he termedProcrustes-adjusted
matrices,which are “row-normalized” such that the row-based
component/factor coef�cients across all dimensions are equal-
ized in the target and comparison matrices (i.e., the sum of the
squared coef�cients for a variable across all components/factors
equals 1.0 regardless of their initial size). Unfortunately, the term
Procrusteshas not been used consistently in the literature. Bar-
rett’s (2005) unadjusted analyses (i.e., his non-Procrustes anal-
yses) correspond to the type of analyses that typically have been
used by investigators examining dimensional structure invari-
ance for personality tests (e.g., Aluja et al., 2005; Barrett et al.,
1998; Hendricks et al., 2003; McCrae et al., 1996; Paunonen
& Ashton, 1998; Terracciano, 2003; Terracciano et al., 2003).
However, the latter authors have referred to their approach as a
Procrustes analysis. To avoid confusion, we do not use the term
Procrustes.

Both unadjusted and row-normalized procedures simulta-
neously rotate the full complement of orthogonal compo-
nents/factors in a comparison matrix into maximal alignment
with a speci�ed target matrix. Optimal alignment is determined
by the least squares criterion such that the program seeks to
minimize the sum of squared deviations between the com-
ponent/factor coef�cients in the comparison and target ma-
trixes. Components/factors are not aligned one by one; rather,
a �xed orthogonal structure is maintained across all dimen-
sions. The rotational method does not distort the original data
or arti�cially align dimensions in the absence of genuine con-
gruence, and Terracciano (2003) noted several examples in
which dimensional solutions failed to replicate after subjecting
a target and comparison matrix to maximal orthogonal align-
ment (e.g., Ball, Tennen, & Kranzler, 1999, with the Temper-
ament and Character Inventory [Cloninger, Svrakic, & Przy-
beck, 1993]; Helmes & Nielson, 1998, with the Center for
Epidemiological Studies-Depression Scale [Radloff, 1977]; and
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TABLE 4.—Personality Assessment Inventory four-dimensional congruence coef�cients across samples.

Target Matrix

Morey Morey Karlin et al. Tasca, Wood, Demidenko, Groves and Engel
(1991) Clinical (1991) Nonclinical (2005) and Bissada (2002) (2007) Study 1

Aligned

Sample C1 C2 C3 C4 C1 C2 C3 C4 C1 C2 C3 C4 C1 C2 C3 C4 C1 C2 C3 C4 C1 C2 C3 C4

MC .98 .90 .96 .76 .97 .72 .96 .81 .98 .72 .94 .87 .96 .95 .77 .83 .99 .95 .89 .87
MN .98 .86 .91 .75 .98 .97 .96 .89 .98 .90 .92 .88 .99 .99 .97 .94 .98 .97 .95 .75
K .98 .88 .92 .41 .98 .91 .96 .97 .98 .91 .94 .96 .98 .96 .98 .97 .99 .96 .91 .90
T .99 .88 .89 .51 .98 .90 .93 .88 .98 .92 .95 .96 .98 .93 .91 .96 .99 .95 .92.89
G–E .99 .89 .89 .49 .99 .94 .92 .76 .99 .98 .95 .96 .99 .90 .91 .97 .99 .96 .93.87
Study 1 .99 .94 .92 .76 .98 .85 .98 .89 .99 .92 .96 .92 .99 .93 .96 .91 .98 .98 .92.89

Note.Congruence coef�cients< .90 are bolded for emphasis. C= component; MC= Morey (1991) clinical sample; MN= Morey (1991) nonclinical sample; K= Karlin et al.
(2005) sample; T= Tasca et al. (2002) sample; G–E= Groves & Engel (2007) sample.
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TABLE 6.—Weights to generate T scores for each component.

Scale Component 1 Component 2 Component 3

Inconsistency Š.02 Š.12 .17
Infrequency Š.07 Š.06 .22
Negative Impression .07 Š.03 .08
Positive Impression Š.17 Š.12 .13
Somatic Complaints .09 Š.09 .01
Anxiety .15 Š.09 Š.03
Anxiety-Related Disorders .16 Š.03 Š.09
Depression .12 Š.15 .02
Mania .07 .34 Š.02
Paranoia .06 .03 .09
Schizophrenia .09 Š.04 .06
Borderline Features .12 .08 .01
Antisocial Features Š.01 .21 .16
Alcohol Problems Š.05 .12 .19
Drug Problems Š.06 .02 .22
Aggression .04 .22 .07
Suicidal Ideation .06 Š.05 .08
Stress .12 .05 Š.03
Nonsupport .03 Š.06 .12
Treatment Rejection Š.13 Š.05 .08
Dominance Š.04 .36 Š.01
Warmth .01 .16 Š.13

Constant to subtract 3.23 3.43 7.09

Note.To obtain a patient’s T score for each component: (a) multiply the patient’s T
score by the weight listed, (b) sum the product across all scales, (c) divide the total by 10,
(d) subtract the constant listed in the last row, and (e) round to the nearest whole number.
For instance, a hypothetical patient with T scores of 70 on all 22 scales would have T scores
of 63, 64, and 78 on Components 1 to 3, respectively.

an Excel program to generate these T scores can be obtained by
contacting J. B. Hoelzle or downloaded from G. J. Meyer’s Web
page (http://psychology.utoledo.edu/default.asp?id= 168).

Interpretation of these broad markers will improve a clini-
cian’s understanding of their patient’s PAI pro�le by identifying
elevations and suppressions across the three greatest sources
of scale-to-scale covariance. With respect to future research,
interesting empirical questions include ways in which these
broad markers improve the predictive validity of the PAI be-
yond the basic scales or whether these broad scales are more
useful when tracking patients’ progress during the course of
treatment. Encouragingly, there is some reason to believe that
broad dimensional scores may be more successful at predicting
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study, we also demonstrated the value of Barrett’s (2005) or-
thogonal vector matrix comparison program for identifying a
core, replicable dimensional structure when multiple samples
are available for analysis.
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