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174 COOKE AND MICHIE

Study 2: Developing a New Model
Introduction

In Study 2, we endeavored to develop a model that provides a
more adequate fit to the data than the two-factor model. As
suggested by Byrne (1994), we developed a new model taking into
account both theoretical considerations regarding the nature of
psychopathy and a combination of statistical techniques that ex-
plicate the dimensional structure underpinning PCL-R ratings.

Theoretical considerations in the model-building process. We
took three broad theoretical consideration into account when de-
veloping the model.

1. The clinical tradition emphasizes three domains of defining
characteristics. Hare (1991), following Cleckley (1976), argued
that psychopathy is underpinned by affective, interpersonal, and
behavioral components. Although there is debate regarding the
relative importance of these three domains, there is agreement that
the salient defining characteristics of the disorder are drawn from
these three domains (American Psychiatric Association, 1994;
Blackburn, 1998; Lilienfeld, 1994; World Health Organization,
1992).

2. Models of normal personality are hierarchical (see footnote
2). The dominant models in the field of normal personality are
hierarchical in structure (see, e.g., Costa & McCrae, 1992; Ey-
senck, 1947; Watson et al., 1994). Hierarchical structures both
describe and summarize the interrelations among items; items
coalesce into traits with a higher order factor accounting for both
the shared commonality of these traits and correlations among
them (Watson et al., 1994; Zinbarg & Barlow, 1996).

3. Personality disorders may be best represented hierarchically
because they are maladaptive forms of common personality traits.
Widiger (Widiger & Lynam, 1998) has argued that psychopathy
can be understood by reference to the five-factor model of normal

Table 2

personality. Floyd and Widaman (1995) argued that hierarchical
approaches to measurement of clinically important constructs are
underused. These approaches are appropriate because “most psy-
chological constructs are composed of multiple, correlated facets”
(Floyd & Widaman, 1995, p. 293).

Statistical considerations in the model-building process. In
evaluating the structural properties of the disorder, we applied both
a top-down and a bottom-up approach. Following Comrey and Lee
(1992), we conducted EFA using EQS. The initial factors were
rotated using the direct oblimin criterion to obtain an oblique
rotated solution (Bentler & Wu, 1995). Five factors with eigen-
values greater than one were rotated. Comrey and Lee argued that
this procedure produces the maximum number of legitimate fac-
tors possible and serves as a good starting point for EFA. Specific
factors can be combined or excluded in later analyses.

Method

Participants. The complete sample available in Study I (N = 2,067)
was randomly divided into two sets using SPSS (SPSS, 1993) so that any
model developed on the first data set could be cross-validated on the
second data set. Cross-validation is an important procedure for assessing
the validity of a structure in structural equation modeling (Van de Vijver &
Leung, 1997).

Materials. The PCL-R ratings described in Study 1 were used.

Results

Examination of Table 2 indicates that many of the items in the
original two-factor structure load on two factors in these analyses,
namely, Factor 1 and Factor 4. The remaining three factors were
defined by pairs of items, the similarity of item content producing
highly specific factors. Factor 2 was defined by early behavioral
problems and juvenile delinquency, Factor 3 was defined by pro-

Factor Loadings of Five Factors With Eigenvalues Greater Than

One Following Oblique Rotation

Factor
Item 1 2 3 4 5
1. Glibness/superficial charm 39 —.20 27 —.10 35
2. Grandiose sense of self-worth 40 —.21 23 —.02 31
3. Need for stimulation/proneness to boredom 05 10 .08 44 21
4. Pathological lying 32 —.09 .02 13 36
5. Conning/manipulative 21 -.04 .20 15 32
6. Lack of remorse or guilt 66 08 03 08 —.08
7. Shallow affect 57 15 .03 10 01
8. Callous/lack of empathy 59 18 .14 14 —-.10
9. Parasitic lifestyle —.05 —.02 —.03 .67 -.06
10. Poor behavioral controls 32 39 .08 .07 —.04
11. Promiscuous sexual behavior 04 08 .59 —.02 —.01
12. Early behavioral problems 10 53 .07 10 11
13. Lack of realistic, long-term goals 11 03 —.01 53 00
14. Impulsivity 04 13 .02 52 05
15. Irresponsibility 07 —.10 14 55 03
16. Failure to accept responsibility for own actions 59 —.11 —.16 10 07
17. Many short-term marital relationships -.12 —.03 64 09 —.02
18. Juvenile delinquency —.08 51 .01 07 31
19. Revocation of conditional release —.12 10 —.01 13 56
20. Criminal versatility 05 21 .09 —.04 48
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miscuous sexual behavior and many short-term marital relation-
ships, and Factor 5 was defined by revocation of conditional
release and criminal versatility. Items 1, 4, 5, and 10 failed to load
significantly on any factor. This is essentially a top-down approach
to the description of the dimensional structure; we then engaged in
further exploration of the structure using a bottom-up approach.

We examined the structure of the PCL-R ratings using a tech-
nique derived from item response theory (IRT; Embretson, 1996).
In IRT, local dependence occurs when two or more items are more
highly associated than can be explained by their relationships with
the underlying latent trait (Steinberg & Thissen, 1996). Local
dependence can occur because the same information is used to
score more than one item, and thus, a pair of items may actually
represent somewhere between one and two items.” Failure to take
account of local dependence can lead to a lack of clarity in the
structural model. There are good grounds for assuming that local
dependence may be a problem with the PCL-R. A straightforward
example of content overlap is where an incident of escape can
contribute to scores on two items, namely, revocation of condi-
tional release and criminal versatility. Examination of extracts
from the rating descriptions for PCL-R items reveals a range of
more subtle overlaps in content.

There are no universally agreed-on criteria for local dependence.
However, 0, has been shown to be a robust measure (Chen &
Thissen, 1997).* Positive values of .15 or greater are suggestive of
some local dependency. All items other than poor behavioral
controls displayed local dependency with at least one other item;
they formed what have been termed testlets (Steinberg & Thissen,
1996). For example, item pairs including shallow affect and cal-
lous/lack of empathy (Q; = .22) and early behavioral problems
and juvenile delinquency (Q; = .22) formed testlets. Three items,
need for stimulation/proneness to boredom, impulsivity, and irre-
sponsibility, formed a three-variable testlet.

To examine these relationships more systematically, we used
these Q5 values as proximity measures in a group-average agglom-
erate cluster analysis (Everitt, 1993). Figure 1 is a dendogram in
which the higher the level at which items fuse, the greater is the
similarity of items. This figure indicates that the items agglomerate
into three distinct clusters of items. Of particular note is the
observation that traditional Factor 1 items form two discrete clus-
ters of items.

Building the model. We then developed a new model itera-
tively by taking into account both the theoretical and the statistical
considerations alluded to above. Our starting point was the model
that fitted five factors with eigenvalues greater than one; 17 of
the 20 items had loadings of .40 or greater, and three of the factors
were specific factors produced by pairs of items that formed
individual testlets. The model was fitted using EQS. Examination
of Table 3 indicates that the model provides an adequate fit.

In the next step of the model-building process, we estimated a
model containing the two major dimensions of variation identified
above, namely, Factors 1 and 4. Consideration of the fit indices in
Table 3 indicates that this 10-item model provides an acceptable
fit.

On the basis of both theoretical considerations and the empirical
findings from the testlet analyses described above, we then mod-
ified the above model by adding another level to the hierarchy,
namely, a level that specified the testlets. Consideration of the fit
indices in Table 3 indicates that this model provides a good fit. In
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Figure 1. Group-average agglomerate cluster analysis of Q; values for
Psychopathy Checklist—Revised items.

particular, the AIC and CAIC indices imply that it represents a
substantial improvement over the prior 10-item model in terms of
parsimony; this improvement is statistically significant, Ax*(6,
N = 1,022) = 89.7, p < .001.

Unfortunately, this 10-item model does not include 3 items
thought to be of central diagnostic significance to the disorder,
namely, glibness/superficial charm, pathological lying, and con-
ning/manipulative. Both theoretical considerations about the na-
ture of psychopathy and statistical evidence of the importance of
these items (Cooke & Michie, 1997, 1999) suggest that there is an
imperative to include them in the model. From a statistical per-
spective, IRT analysis has demonstrated that these 3 items provide
substantial amounts of information compared with the 7 items that
remain excluded from the model. We estimated a 13-item model in
which these 3 items were added within the testlets that under-
pinned the first factor. Consideration of the fit indices in Table 3
indicates that this model provides an adequate fit, although not as
good a one as the 10-item model.

In the final step in the model-building process, we took into
account the findings from the cluster analysis of the items. This
analysis indicated that the items that traditionally have been rep-
resented as Factor 1 items contain two distinct clusters of items.
We introduced a third factor into the model. The resultant model
thus contains 13 items and six testlets with three factors loading
onto a higher order factor. This model provides a good fit (Table
3). In particular, the drop in the AIC and CAIC indices together
with Ax? imply that this model represents a substantial improve-
ment over the prior two-factor hierarchical model containing 13
items, Ax*(1, N = 1,018) = 131.8, p < .001.

*In principle, local dependence could be assessed using factor analytic
approaches; however, the number of factors that have to be fitted is large,
and this generally results in unstable solutions (Steinberg & Thissen,
1996).

4 Q4 is the correlation of the residuals from the IRT model, d,, = Uy, —
Pi(8,) and Qg = ryd;, where u; is the score of the kth test taker on the ith
item. A table of Q, values is available from the authors.
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Table 3
Goodness-of-Fit Indices for the Building of the Model
Model N X df AIC CAIC NFI NNFI CFI GFI AGFI RMSEA

5 factors from EFA, cutoff 0.4 799 351.8 94 163.8 —-3704 90 .90 92 95 92 06

2 correlated factors (1 and 4 from EFA) 1,022 202.3 34 134.3 —-67.3 93 92 .94 .96 94 .07
10 items, testlets, 2 correlated factors 1,022 112.6 28 56.6 —109.4 96 .95 97 .98 .96 .05
13 items, testlets, 2 correlated factors 1,018 357.9 57 2439 —93.8 .92 90 93 .95 92 .07
13 items, testlets, 3 correlated factors 1,018 226.1 56 114.1 -217.8 95 .94 .96 .97 .95 .05

Note. AGFl = Adjusted Goodness of Fit Index; AIC =
comparative fit index; EFA = exploratory factor analysis; GFI =
root mean square error of approximation.

The final model with completely standardized parameter esti-
mates is displayed in Figure 2. All PCL-R items had significant
loadings on the testlets (ps < .001), ranging from .58 to .83
(arithmetic mean loading = .70). The testlets all had significant
loadings on the first-order factors (ps < .01), ranging from 0.81
to 1.00 (arithmetic mean loading = .90). Finally, the three factors
loaded significantly on the superordinate factor (ps < .01), rang-
ing from .82 to .87 (arithmetic mean loading = .84).

Examination of Factor 1 indicated that it measures interpersonal
style being specified by two testlets, the first being defined by the
items glibness and superficial charm and grandiose sense of self-
worth and the second being defined by the items pathological lying
and conning/manipulative. Factor | may be described as Arrogant
and Deceitful Interpersonal Style. Factor 2 represents an affective
factor, being specified by two testlets, the first defined by the items
shallow affect and callous/lack of empathy and the second defined
by lack of remorse or guilt and failure to accept responsibility.
Factor 2 may be described as Deficient Affective Experience.
Factor 3 represents a behavioral factor specified by two testlets, the
first defined by three items (need for stimulation/proneness to
boredom, impulsivity, and irresponsibility) and the second defined
by parasitic lifestyle and lack of realistic, long-term goals. Factor 3
may be described as Impulsive and Irresponsible Behavioral Style.
Given that all these first-order factors contribute to a higher order
factor, we consider that this higher order factor can be defined as
Psychopathy.

Refining the model. Having established a basic model, we
tested it to determine first, whether it could be modified to provide
a more parsimonious model, and second, to determine whether the
interposing of the traditional Factor 1, namely, “the selfish, cal-
lous, and remorseless use of other” (Hare, 1991, p. 76), as an
intermediate step between two new factors, namely, Arrogant and
Deceitful Interpersonal Style and Deficient Affective Experience,
and the superordinate Psychopathy factor would improve the qual-
ity of fit. Third, we examined the extent to which further restraints
could be imposed on the model by testing whether loadings could
be made equal. The competing models were nested, and compar-
ative fit was tested using nested chi-square tests (Byrne, 1994).
The fit indices for the models tested are displayed in Table 4.

We estimated three models to determine whether different levels
in the hierarchical model could be deleted—one at a time—to
improve parsimony without a degradation of overall fit. First, we
removed the testlet level; examination of the fit indices indicated
that this model provided an adequate fit. However, a nested chi-
square test indicated that the fit was significantly poorer than that

Akaike Information Criterion, CAIC = Consistent Akaike Information Criterion; CFI =
goodness-of-fit index; NFI = normed fit index; NNFI = non-normed fit index; RMSEA =

achieved with the original model, Ax*(6, N = 1,018) = 165.1,p <
.001. Second, we removed the factor level; examination of the fit
indices revealed that it provided an adequate fit to the data.
However, a nested chi-square test indicated that the fit was sig-
nificantly ‘poorer than that achieved with the original model,
AX*(3, N = 1,018) = 198.6, p < .001. Third, we removed the
superordinate Psychopathy factor (i.e., the three first-order factors
were set to be uncorrelated). The fit indices indicated that this
model did not provide a good fit to the data, and a nested chi-
square test indicated that this model degraded fit significantly,
Ax*(3, N = 1,018) = 775.2, p < .001. These analyses, taken
together, suggest that all levels of the hierarchy are necessary when
describing this disorder.

Because of the theoretical predominance of the two-factor
model, we attempted to fit the traditional Factor 1 as an interme-
diate step in the model; a nested chi-square test indicated that this
model did not change the fit significantly, Ax*(1, N = 1,018) =
p = ns. However, as can be observed from Table 4, a reduction in
parsimony was evident from the AIC and CAIC indices. We
concluded that the three-factor hierarchical model provides the
best description of these data.

We then endeavored to restrict the model further by testing
whether it was possible to constrain the loadings of the items on
the testlets, the testlets on the factors, and the factors on the
superordinate factor to be equal, respectively. The loadings of the
items on the testlets ranged from .58 to .83. Constraining these
loadings to be equal within testlets resulted in a significant deg-
radation of the model, confirming significant variation across the
loadings’ fit, Ax*(7, N = 1,018) = 44.2, p < .001. The loadings
of the testlets on the factors ranged from .81 to 1.0. Constraining
these loadings to be equal within factors also produced a signifi-
cant degradation in fit, confirming that there was significant vari-
ation across these loadings, Ay*(3, N = 1,018) = 13.7, p < .0l.
The loadings of the factors on the superordinate factor ranged from
.82 to .87. Constraining these loadings did not result in a signifi-
cant degradation in fit, AX2(2, N = 1,018) = 4.3, ns. This finding
indicates that each of the factors contributes to the superordinate
factor to a similar extent.

The final model, with three factors loading on a superordinate
factor, is equivalent to a model in which the three factors are
assumed to be correlated. The data were fitted to a model in which
the factors were correlated; the factors were all highly intercorre-
lated, FvF,, r = .71; F\vF,, r = .68; FyvF,, r = .73. All
correlations were significantly different from 0 and 1 (ps < .001).
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Figure 2. Standardized estimates for the hierarchical factor model derived by confirmatory factor analysis of
Psychopathy Checklist—Revised items.
Thus, all three factors are important and are different from each the indirect effects of the individual items on the superordinate
other. factor by multiplying the loadings on the paths between the item
Having refined the model, we then proceeded to determine and the superordinate factor. This procedure provides an estimate
whether the superordinate factor could be regarded as unidimen- of the total test variance accounted for by the superordinate factor:

sional or coherent (Zinbarg & McDonald, 1999). We calculated The ratio of this quantity to the observed variance in total scores
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Goodness-of-Fit Indices for Refinement of the Mode!
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o

Model N X df AIC CAIC NFI NNFI CFI GFI AGFI RMSEA

Testlets, factors, superordinate factor 1,018 226.1 56 114.1 -217.8 95 94 .96 97 95 .05
Remove testlets 1,018 391.2 62 267.2 —100.2 91 .90 .92 94 92 07
Remove factors 1,018 424.7 59 306.7 —42.9 .90 .89 .92 94 91 .08
Remove superordinate factor

(i.e., 3 uncorrelated factors) 1,018 1,001.3 59 883.3 533.7 77 71 78 .87 78 12
Add level: combine Factors 1 and 2

to reproduce *“Factor 1” 1,018 226.1 55 116.1 —209.8 95 .94 .96 .97 .95 .05
Testlet loadings equal 1,018 270.3 63 144.3 —229.0 94 .94 .95 .96 .94 .06
Factor loadings equal 1,018 239.8 59 121.8 —227.8 95 94 96 96 95 05
Superordinate factor loadings equal 1,018 2304 58 114.4 —229.3 95 .95 .96 97 95 .05

Note. AGFI = Adjusted Goodness of Fit Index; AIC = Akaike Information Criterion; CAIC = Consistent Akaike Information Criterion; CFI =
comparative fit index; GFI = goodness-of-fit index; NFI = normed fit index; NNFI = non-normed fit index; RMSEA = root mean square error of

approximation.

provides the estimate of general factor saturation (GFS; Zinbarg &
McDonald, 1999). The estimate of GFS indicated that the super-
ordinate factor in this model is essentially a coherent construct
explaining more than three quarters of the variance accounted for
by the model (GFS = .77). Zinbarg, Barlow, and Brown (1997)
indicated that values over .50 are consistent with a coherent
construct.

Discussion

This study indicates that PCL-R data fit a three-factor hierar-
chical model; the superordinate construct is a coherent construct.
The fit achieved is superior to the fit achieved with the two-factor
model.

The plausibility and verisimilitude of a structural model are
substantially enhanced by the cross-validation of the model using
samples or measures that are independent of those on which the
original model was based (Byrne, 1994; Van de Vijver & Leung,
1997). Failure to cross-validate means that misspecified models
can emerge because of capitalization on chance factors or pecu-
liarities of the sample on which the original model was based. The
need to cross-validate, although fundamental, is more honored in
the breach than in the observance (see, e.g., MacCallum,
Roznowski, & Necowitz, 1992). In the following studies, we
attempted to cross-validate the hierarchical model within the same
population, within the Scottish population, across two cognate
measures of the same construct, and using other diagnostic criteria.

Study 3: Cross-Validation Within the
North American Sample
Introduction

In Study 3, we determined whether the model developed on a
random sample of North American PCL-R ratings could be gen-
eralized to a second random sample of these data.

Method

As reported above, in Study 2, the North American data set was divided
into two randomly. To test the replicability of the final model, we fitted it
using the second half of the data set.

Results

Examination of the fit statistics revealed that a very satisfactory
fit was achieved, ¥*(56, N = 976) = 178.2, p < .001, AIC = 66.2,
CAIC = —263.2, NFI = .96, NNFI = .96, CFI = .97, GFI = .97,
AGFI = 96, RMSEA = .05. The values achieved on the standard
fit indices are all marginally higher than those obtained for the
original data on which the model was developed, indicating good
cross-validation of the model.

We achieved a more powerful test of cross-sample invariance by
fitting the 13-item hierarchical model to the data from the two
random samples simultaneously. This analytic strategy allows
determination of whether the factorial structure of the instrument
replicates across independent samples. A baseline model in which
all the parameters were allowed to take different values for the two
samples was estimated. For this unconstrained baseline model,
X(112, N = 1,994) = 404.3, p < .001. Estimating a model in
which all model parameters (loadings and variances) were con-
strained to be equal for the two samples resulted in a nonsignifi-
cant change in chi-square, AX*(33, N = 1,994) = 22.3, ns. This
indicates that the model fits identically in the two random samples.

Discussion

These results show that the good level of fit achieved in the first
random sample cannot be attributed to capitalization on chance or
peculiarities of that sample. This increases the plausibility of the
hierarchical three-factor model.

Study 4: Cross-Validation From North American Data
to Scottish Data

Introduction

Cross-validation of a structural model across cultures is a strong
test of the validity of a model; however, examples in the literature
are rare (Van de Vijver & Leung, 1997). Previous research using
EFA and IRT methods has demonstrated a degree of cross-cultural
generalizability for the PCL-R from North American samples to
Scottish samples (Cooke, 1995; Cooke & Michie, 1999), the
primary difference being that the interpersonal features of the
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disorder are less evident in Scottish participants except in extreme
cases of the disorder.

Method

Participants. Data from three Scottish prison studies were used. Sam-
ple 1 contained 247 male prisoners from a systematic random sample of
prisoners in the Scottish prison system (this sample is described in greater
detail elsewhere; e.g., Cooke, 1995; Cooke & Michie, 1999). Sample 2
contained 105 adult male prisoners who participated in a study of early
childhood experiences of criminal psychopaths (Marshall & Cooke, 1999).
Sample 3 contained a random sample of 244 adult male prisoners who
participated in a study of violence in relation to psychopathy and other risk
factors (Cooke, Michie, Philip, & Carr, 1997; Michie & Cooke, 2000). All
participants were volunteers. Over 99% were Caucasian. The mean age
was 27.9 (§D = 8.7).

Materials. In all three studies, the PCL-R was completed by trained
raters.

Results

The model developed and cross-validated using the North
American data was fitted to the Scottish data. Examination of the
fit statistics indicated that the model provided a just adequate fit to
the data; the value of CFI—Byrne’s (1994) index of choice—was
over .90, x*(56, N = 530) = 228.0, p < .001, AIC = 116.0,
CAIC = —179.3, NFI = .89, NNFI = .88, CFI = .91, GFI = .93,
AGFI = .88, RMSEA = .08. The estimated GFS indicates that the
superordinate factor in this model is essentially a coherent con-
struct (GFS = .79).

To determine whether specific aspects of the model fit more
adequately than others, we again adopted the strategy of estimating
the 13-item hierarchical model using the data from North America
and Scotland simultaneously; all complete cases for each data set
were used. A baseline model was estimated in which all the
parameters were allowed to take different values for the two
samples. For this unconstrained baseline model, x*(112,
N = 2,524) = 585.3, p < .001. Constraining all loadings (i.e.,
item—testlet, testlet—factor, and factor—superordinate factor load-
ings) in the model to be equal for the two samples resulted in a
significant change, AX2(12, N = 2,524) = 76.2, p < .001. This
indicates that the model does not fit identically in the two samples.
Empirical and statistical criteria were used to alter the constraints
imposed on the model. Previous research (Cooke & Michie, 1999)
indicated that items that load on the traditional first factor, “the
selfish, callous, and remorseless use of other” factor (Hare, 1991,
p. 76), become positive only at high levels of psychopathy in the
Scottish sample as compared with the North American sample.
Examination of the Lagrange multiplier test values (Byrne, 1994)
confirmed that the constraint that contributed most to Ay? was that
which constrained the loading of the new first factor on the
superordinate factor to be equal for both samples, x*(1,
N = 2,524) = 27.0, p < .001. Other constraints that also contrib-
uted to Ay? were those relating to the item grandiose sense of self-
worth loading on the testlet that it defines together with glibness/
superficial charm, f(l, N = 12524) = 74, p = 006, and, to a
lesser extent, the item impulsivity loading on the testlet that it
defines together with the items need for stimulation/proneness to
boredom and irresponsibility, Y1, N = 2,524) = 43, p = .039.
On the basis of these results and previous findings, we tested the

hypothesis that all loadings within the Factor 2 and Factor 3
branches of the model could be constrained to be equal, and the
loadings within the Factor 1 branch were allowed to vary. When
we imposed this set of constraints, the resulting change in chi-
square was nonsignificant, Ax*(8, N = 2,524) = 14.9, ns. Previous
analyses indicated that these differences are likely to be cultural
differences rather than rater effects (Cooke, 1995; Cooke &
Michie, 1999).

Discussion

The adequate fit achieved by the model when applied to these
data indicates a reasonable degree of cross-cultural generalizability
of the model. In line with previous research that used different
methods and smaller samples, it appears that the differences relate
to the interpersonal aspects of the disorder.

Study 5: Cross-Validation From the Psychopathy
Checklist—Revised to the Psychopathy Checklist:
Screening Version

Introduction

In Study 5, we endeavored to extend the cross-validation of the
three-factor model by fitting a comparable model to a different
instrument, namely, the PCL:SV.

Method

The Screening Version of the PCL-R was developed first, to reduce the
time and effort required to make assessments as compared with the PCL-R,
and second, to allow for ratings to be performed in settings where criminal
records are unavailable and/or irrelevant (thus rendering several PCL-R
items impossible to score; Cooke, Michie, Hart, & Hare, 1999; Hart et al.,
1995).

Participants. The standardization samples are described in full in the
PCL:SV manual. In total, there were 586 participants from 11 different
samples collected in Canada and the United States. Participants came from
one of four settings: forensic nonpsychiatric (i.e., convicted prisoners not
identified as mentally ill), N = 149; forensic psychiatric (i.e., individuals
charged with or convicted of offenses who were identified formally as
mentally disordered and who were being treated either as in- or outpa-
tients), N = 120; civil psychiatric (i.e., individuals formally identified as
mentally disordered but with no current charges or convictions and being
treated as in- and outpatients), N = 217; and civil nonpsychiatric (i.e.,
community residents—university students—not currently identified as
mentally disordered and with no current charges or convictions), N = 100.
The average age was 30.9 (SD = 8.6); 31% of the participants were female;
76% of the participants were Caucasian. The participants were volunteers
(see Cooke et al., 1999; Hart et al., 1995; for further details).

Materials. The PCL:SV is a 12-item rating scale based directly on the
PCL-R. The item descriptions in the PCL:SV manual are very brief
compared with the descriptions for the PCL-R items; they require less
detailed information to be scored. The majority of the PCL:SV items were
developed from single PCL-R items by shortening and simplifying the
items without losing their essential meaning. The remaining PCL:SV items
were derived by first collapsing, then shortening and simplifying, pairs of
PCL-R items that are highly similar in content (in essence, testlets). For
example, PCL:SV Item 5 (lacks empathy) reflects a combination of PCL-R
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Items 8 (callous/lack of empathy) and 7 (shallow affect).” It is the case that
the developers, through experience, identified many of the testlets observed
in PCL-R data and deleted many of the items that contribute little infor-
mation to the estimate of the trait (Cooke et al., 1999).

Results

A model was developed with cognate PCL:SV items being
substituted for PCL-R items in the original model. Our aim was to
specify the same testlets in this model as had been specified in the
PCL-R model. This model is displayed in Figure 3. All items that
loaded on testlets were significant ( ps < .001), all loadings on the
factors were significant ( ps < .001), and finally, all loadings of the
factors on the superordinate factor were significant (ps < .001).

Each factor in the PCL:SV model was underpinned by one
testlet and a singleton item. The Arrogant and Deceitful Interper-
sonal Style factor was underpinned by a testlet that combines the
items superficial and grandiose and the singleton item deceitful.
The Deficient Affective Experience factor was underpinned by a
testlet that combines the items lacks remorse and doesn’t accept
responsibility and the singleton item lacks empathy. The Impulsive
and Irresponsible Behavioral Style factor was underpinned by a
testlet composed of the items impulsive and irresponsible and the
singleton item lacks goals. These three factors loaded strongly on
the superordinate factor (arithmetic mean loading = .91).

This model provides an excellent fit to these data, indicating that
the structural model developed with PCL-R data can be general-
ized to the PCL:SV, ¥*(21, N = 586) = 41.6, p < .001, AIC =
—-04, CAIC = —113.2, NFI = .98, NNFI = .99, CFI = .99,
GFI = .98, AGFI = .97, RMSEA = .04. The estimated GFS
indicates that the superordinate factor in this model is essentially a
coherent construct (GFS = .85).

Discussion

The results of this study demonstrate that the three-factor hier-
archical model generalizes to a related, yet distinct, method of
measuring psychopathy, a method that uses fewer items and that
requires less collateral information.

Study 6: Cross-Validation From the Psychopathy
Checklist—Revised to the Psychopathy Criterion Set

Introduction

In Study 6, we endeavored to extend the cross-validation of the
three-factor hierarchical model by fitting a comparable model to a
different set of criteria, namely, the Psychopathy Criterion Set
(PCS).

Method

Twelve field trials were carried out in the development of the fourth
edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-1V; American Psychiatric Association, 1994); ASPD was the sub-
ject of one field trial that aimed to evaluate proposed changes to the
definitions of the disorder (Widiger et al., 1996). A detailed account of the
field trial is provided by Widiger et al. (1996).

Parricipants. Data from 506 participants were obtained in five settings
in which the base rate of ASPD was likely to be high; these settings
included inpatient, outpatient, and prison settings. These included 100 male

inmates of a medium security penal institution in Canada. All other
samples were drawn in the United States. These included 100 male and
female inpatients of a general psychiatric hospital, 100 male and female
outpatients receiving methadone maintenance, 101 people within drug
treatment facilities or homeless shelters, and 106 adopted away offspring at
risk from ASPD as a consequence of the disorder of their biological
parents. Detailed demographic characteristics are provided in Widiger et al.
(1996). The average age was 32.7 (SD = 8.2); 33% of the participants were
female; 68% of the participants were Caucasian.

Materials. Each participant was interviewed using a semistructured
interview designed to measure symptoms and signs from three diagnostic
criteria sets. The first criteria set was the Diagnostic and Statistical Manual
of Mental Disorders third edition, revised, ASPD symptoms (American
Psychiatric Association, 1987). The second criteria set was derived from
Hare’s PCL-R (Hare, 1991). The PCS criteria set contains 10 character-
istics derived from the PCL:SV. The third criteria set was the ICD-10
criteria set of seven characteristics used to measure dyssocial personality
disorder (DPD; World Health Organization, 1992).

Results

Data from the ASPD field trial were made available by T. A.
Widiger (personal communication, August 14, 1997). A model
was developed with cognate PCS items being substituted for
PCL-R items to form a model containing seven items, three
singleton items, and. two testlets, as illustrated in Figure 4. All
loadings were significant (ps < .001).

The Arrogant and Deceitful Interpersonal Style factor was un-
derpinned by a testlet that combined the items glib and superficial
with inflated and arrogant self-appraisal and the singleton item
deceitful and manipulative. The Deficient Affective Experience
factor was underpinned by two singleton items, lacks remorse and
lacks empathy. The Impulsive and Irresponsible Behavioral Style
factor was underpinned by two singleton items, impulsive and
irresponsible. These three factors loaded strongly on the superor-
dinate factor (arithmetic mean loading = .92).

This model provides an excellent fit to these data, indicating that
the structural model developed with PCL-R data can be general-
ized to the PCS, x*(10, N = 501) = 40.2, p < .001, AIC = 20.2,
CAIC = —32.0, NFI = .98, NNFI = .96, CFI = .98, GFI = .98,
AGFI = .94, RMSEA = .08. The estimated GFS indicated that the
superordinate factor in this model was essentially a coherent
construct (GES = .84).

Discussion

This further test of cross-validation provides additional confir-
mation of the generalizability of the three-factor hierarchical
model.

3 PCL:SV items with corresponding PCL-R item numbers in brackets:
(1) superficial [1]; (2) grandiose [2]; (3) deceitful [4, 5]; (4) lacks remorse
[6); (5) lacks empathy [7, 8]; (6) doesn’t accept responsibility [16]; (7)
impulsive [3, 14]; (8) poor behavioral controls [10]; (9) lacks goals [9, 13];
(10) irresponsible [15]; (11) adolescent antisocial behavior [12, 18]; (12)
adult antisocial behavior [19, 20]. Two PCL-R items, namely, many
short-term marital relationships and promiscuous sexual behavior, were not
used in the development of the PCL:SV.
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Figure 3. Standardized estimates for the hierarchical factor model derived by confirmatory factor analysis of
Psychopathy Checklist: Screening Version (PCL:SV) items.

Study 7: Cross-Validation From the Psychopathy
Checklist—Revised to Psychopathy Criterion Set,
Antisocial Personality Disorder, and
Dissocial Personality Disorder Criteria

Introduction

All the models derived so far have been based on PCL-R, or
PCL-R derived, measures of psychopathy. To assess whether it
was possible to generalize the model beyond these measures, we

endeavored to develop a model using the adult ASPD and DPD
criteria set from the DSM-IV ASPD field trial.

Method

Participants. The participants were the same as those in the previous
study.

Materials. Initially, we had hoped to develop a model using only

ASPD or DPD criteria, the PCS criteria being excluded. We fitted a mode]
(see Figure 5) using the cognate variables and obtained some evidence of
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Figure 4. Standardized estimates for the hierarchical factor model derived by confirmatory factor analysis of

Psychopathy Criterion Set (PCS) items.

a fit; however, compared with previous models, the fit was poor, x*(11,
N = 506) = 151.9, p < .001, AIC = 129.9, CAIC = 72.4, NFI = .89,
NNFI = .80, CFI = .90, GFI = .91, AGFI = .77, RMSEA = .16. This
finding was not surprising given that only one item specified the Arrogant
and Deceitful Interpersonal Style factor and that the Impulsive and Irre-
sponsible Behavioral Style factor was specified by only one testlet.

We then decided to develop a model using variables derived from all
three criteria sets. Using the PCS model as the base model, we considered
the local dependence among these PCS criteria and ASPD and DPD criteria
and derived the model displayed in Figure 6.

Results

The Arrogant and Deceitful Interpersonal Style factor was un-
derpinned by two testlets, one that combined the PCS items glib
and superficial with inflated and arrogant self-appraisal and one
that combined the PCS item deceitful and manipulative and the
DSM-IV item no regard for the truth. The Deficient Affective
Experience factor was underpinned by two testlests. The first
testlet contained the PCS item lacks remorse, the DSM-IV item
lacks remorse, and two ICD-10 items, incapacity for guilt and
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Figure 5. Standardized estimates for the hierarchical factor model derived by confirmatory factor analysis of
items derived from the Diagnostic and Statistical Manual of Mental Disorders, third edition, revised (DSM), and

ICD-10 criteria sets.

profit from experience and proneness to rationalize and blame
others. The second testlet contained the PCS item lacks empathy
and the ICD-10 item callous unconcern and lack of empathy. The
Impulsive and Irresponsible Behavioral Style factor was under-
pinned by one testlet composed of the PCS items impulsive and
irresponsible, the DSM-/V item fails to plan ahead or impulsive,
and the ICD-10 item persistent irresponsibility and norm disre-
gard. These three factors loaded strongly on the superordinate
factor (arithmetic mean loading = .95). The fit indices indicates
that this model provides a good fit to the data, x*(69, N = 486) =
215.6, p < .001, AIC = 77.6, CAIC = —280.3, NFI = .96,
NNFI = .96, CFI = .97, GFI = .94, AGFI = 91, RMSEA = .07.
The estimated GFS indicates that the superordinate factor in this
model is essentially a coherent construct (GFS = .93).

Discussion

This further test of cross-validation provides additional confir-
mation of the generalizability of the model. However, it is note-

worthy that neither the ASPD nor the DPD criteria provides items
that adequately represent the Deceitful Interpersonal Style factor.

General Discussion

In this discussion, we consider the two overarching themes
raised in the introduction. First, is there evidence for a coherent
syndrome of psychopathy? Second, what are the core features of
psychopathy? We begin by considering the status of the two-factor
model.

Earlier, we argued that the two-factor model is founded on ad
hoc statistical methods, in particular, the misinterpretation of con-
gruence coefficients. Reanalysis of the data using more powerful
and more appropriate methods confirms that the two-factor model
does not provide an adequate description of psychopathy. Three
first-order factors appear to be necessary to specify the superordi-
nate construct of psychopathy.

The hierarchical three-factor model developed using PCL-R
data is robust: It cross-validated within North America and across
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{DSM), third edition, revised; and ICD-10 criteria sets.

cognate measures of psychopathy, namely, the PCL:SV, the PCS,
and items derived from the ASPD and ICD-10 criteria. Cross-
validation is an important indicator of the adequacy of a model
(Byrne, 1994; MacCallum et al., 1992; Van de Vijver & Leung,
1997).

Although the model provides a just adequate fit to the Scottish
data, some lack of fit is associated with the Arrogant and Decep-
tive Interpersonal Style factor. This is consistent with previous IRT

analysis (Cooke & Michie, 1999) on a subset of the Scottish data
analyzed in this article. The interpersonal features, in particular,
grandiose sense of self-worth and glibness/superficial charm, dem-
onstrated cross-cultural bias. IRT analysis indicates that Scottish
participants have to be significantly higher on the underlying trait
of psychopathy than North American participants before they
score positively on these items. This current analysis lends support
to these earlier findings.
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Evidence for a Coherent Construct

As noted earlier, a fundamental prerequisite for a valid construct
of psychopathy is the demonstration of a coherent syndrome
(Blashfield & Draguns, 1976; Eysenck, 1970; E. Robins & Guze,
1970). The new model indicates that three distinct facets are
subsumed by a higher order factor. Critically, to provide evidence
for a coherent syndrome, it is not sufficient merely to demonstrate
the presence of a higher order factor; it is also necessary to
demonstrate that the higher order factor is saturated (Zinbarg et al.,
1997). The factor saturation for the higher order factor derived
from the North American PCL-R data is .77; higher values were
achieved with the other data sets. This indicates that the superor-
dinate factors in the models represent coherent psychological
measures (Cronbach, 1951).

The demonstration of a saturated higher order factor has impor-
tance for our understanding of the nature of psychopathy. Refer-
ring to the two-factor model, Lilienfeld (1994) posed the question
“What is psychopathy?” (p. 28)—he asked which of the two
traditional factors represent the core of the disorder. Others have
raised similar questions (see, e.g., Lilienfeld, 1998; Salekin et al.,
1996; Widiger & Lynam, 1998). Our analysis indicates that all
three factors are necessary for the characterization of the disor-
der—each factor contributing to the superordinate factor to a
similar extent.

From a practical perspective, this coherence confirms that it is
legitimate to sum item scores to provide a general measure of
psychopathy. Additional understanding may be gained by estimat-
ing scores for the three individual factors just as, for example,
different information may be gained from the Full, Verbal, and
Performance scores of the Wechsler Adult Intelligence Scale (Zin-
barg & McDonald, 1999). For example, Tiihonen and his col-
leagues demonstrated that the Arrogant and Deceptive Interper-
sonal Style factor correlates significantly more highly with right
amygdala volume than with either the total PCL-R score or the old
Factor 1 (J. Tiihonen, personal communication, May 22, 2000).

Personality Construct or Behavioral Construct?

The new model places the definition of psychopathy firmly
within the domain of personality pathology. Blackburn (1988,
1998) argued that conceptual confusion emerges with the failure to
distinguish between the domains of personality disposition and
antisocial behavior. Antisocial behavior may arise from a multi-
plicity of causes of which personality pathology is only one.
Conflating traits and behavior in the measurement of psychopathy
means that it is impossible to infer that personality pathology
drives antisocial behavior.

Blackburn’s (1988) distinction resonates with McCrae and Cos-
ta’s (1995) distinction between basic tendencies and characteristic
adaptations, basic tendencies being core personality traits and
characteristic adaptations being the product of the interaction be-
tween the basic tendencies and sociocultural influences. Lilienfeld
(1994, 1998) has drawn attention to the importance of this distinc-
tion in relation to the PCL~R. He argued that certain PCL-R items
represent underlying personality traits that can be expressed in a
variety of ways, whereas other PCL-R items represent outward
behavioral manifestations that can reflect combinations of person-
ality traits (S. O. Lilienfeld, personal communication, February 1,

1999). Clearly, this is not an all-or-none distinction; it is a matter
of degree. We consider that the new model contains items that
capture basic tendencies rather than characteristic adaptations.
This shift in emphasis has implications for the dominant models in
the field.

Two conceptual traditions are apparent in the literature (e.g.,
Hart & Hare, 1997; Lilienfeld, 1994), one derived from the Euro-
pean and North American construct of psychopathy as exemplified
by the diagnosis of DPD (World Health Organization, 1992) and
one emerging from the neo-Kraeplinian movement in psychodiag-
nosis (see, e.g., L. N. Robins, 1966). The first approach is essen-
tially personality based, whereas the second emphasizes publicly
observable behaviors. Our new model sharpens this distinction,
removing the emphasis on specific behaviors and shifting the
emphasis strongly toward the personality domain.

Criminality: Core Feature, Correlate, or Consequence?

The new model places little emphasis on criminality; six of the
seven deleted items explicitly or implicitly entail criminal behav-
ior. The emphasis on criminal behavior in the PCL-R may in part
reflect the population in which the instrument was developed. Our
model implies that though criminality is not a core feature of
psychopathy, criminality is certainly a correlate and may even be
a consequence (Hart & Hare, 1997). This lesser emphasis on
criminality in the new model is consonant with the clinical tradi-
tion. Schneider (1950/1958) argued that psychopaths are well
represented in society beyond criminal groups; indeed, he argued
that they could be unusually successful in positions of political
power. Many psychopaths have no antisocial history, and the
converse is equally true, many individuals with chronic antisocial
behavior not being psychopaths (Cleckley, 1976; Hare, 1993;
Lykken, 1995; Widom, 1977).

Harris, Rice, and Quinsey (1994) argued that psychopathy is a
taxon, that is, a natural category or nonarbitrary class. The majority
of the items that they used to define the taxon have been dropped
from the three-factor model. This suggests that the taxon, if it
exists, is not psychopathy but may represent the life-course per-
sistent offender taxon described by Moffitt (1993).

Future Directions

Revising measures of psychopathy. Having extracted a coher-
ent construct of psychopathy, it is possible to assess the impact of
modifying current items and writing new items on the assessment
of the disorder (Steinberg & Thissen, 1996). This process has
yielded dividends before. In the development of the PCL:SV, some
items were combined, some were simplified, and the amount of
collateral information required was reduced. The new items pro-
vided either the same or more information about the underlying
trait (Cooke et al., 1999). Disaggregating complex PCL-R items
into their component parts may improve precision of measurement.
For example, the PCL-R item need for stimulation/proneness for
boredom could be disaggregated into its component parts, one
relating to the excessive need for stimulation and the other relating
to low self-discipline, in particular, the ability to complete tasks
despite boredom. This process should clarify the critical aspect (or
aspects) of this item.

Two other forms of modification should improve both the
practical process of completing ratings and the precision of mea-
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surement. First, items that form testlets should be deconstructed
and rewritten as distinct items. Second, new items designed to
measure more specific personality facets that have been implicated
in the description of psychopathy, for example, emotional cold-
ness, incapacity for love, egocentricity, fearlessness, and absence
of anxiety, should be developed (Harris et al., 1994; Poythress,
Edens, & Lilienfeld, 1998). The performance of modified items
can then be compared with the performance of the original items
and retained or discarded dependent on empirical results (Van der
Linden & Hambleton, 1996).

We are advocating the future revision of the full PCL-R to assist
research into the nature of the disorder; however, we strongly
emphasize the necessity of continuing to use the full PCL-R for
risk assessment and other applied purposes.

Validation of the new model. Applying CFA to specify the
phenotypic structure of a disorder is merely the starting point, not
the end point, of research. The validity and utility of the new
model must be assessed. It is necessary to explore the nomological
network linking these factors to key variables, for example, devel-
opmental, clinical, criminological, and psychophysiological vari-
ables. The two-factor model demonstrates differential associations
with a wide range of variables (Hare et al., 1990). Fortunately,
because of the pervasiveness of the PCL-R in clinical and labo-
ratory research, it will be possible to reanalyze data to determine
how the nomological network can be clarified by the new model.

From a clinical perspective, there is a need to discover whether
refining the structure improves understanding about the impact of
psychopathy on clinically important variables including general
and violent recidivism and treatment outcome. For example, can
Hart and Dempster’s (1997) observation of a link between the old
Factor 1 and planned predatory violence be explained by the
deficits in empathy, fear, and guilt that form the Deficient Affec-
tive Experience factor rather than by the characteristics that un-
derpin the Arrogant and Deceitful Interpersonal Style? Are the
disruptive therapeutic group behavior and poor therapeutic out-
come that have been observed (see, e.g., Hobson et al., 2000;
Hughes et al., 1997; Seto & Barbaree, 1999) more closely linked
to interpersonal style than to the lack of appropriate emotions?
Clarifying these associations would have clinical relevance for the
treatment of this important disorder (Losel, 1998).
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