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Hare's Psychopathy Checklist-Revised (PCL-R; R. D. Hare, 1991) is the measure of choice for 
measuring psychopathic personality disorder. An item response theory (00) approach was adopted 
to analyze both test and item functioning. Data from 2,067 North American participants were 
analyzed. The analysis confirmed that the test was appropriate for both the diagnosis of psychopathic 
personality disorder and for making measures of trait strength. 1\vo correlated but distinct factors 
underpin scores on the PCL-R: Factor I, Selfish, Callous, and Remorseless Use of Others, and 
Factor 2, Chronically Unstable and Antisocial Life style. Items related to Factor I are generally more 
discriminating and provide more information about the trait than items relating to Factor 2. Future 
uses of 00 procedures in the analysis of PCL - R data are discussed. 

Hare's Psychopathy Checklist (peL; Hare, 1980) and its re
cent revision (PCL-R; Hare, 1991) are rating scales designed 
to measure psychopathic personality disorder. The PCL-R uses 
information collected by interview and file review to rate the 
participant on 20 characteristics. These characteristics include 
the behavioral, affective, and interpersonal characteristics 
thought to define psychopathic personality disorder (Cleckley, 
1976; Hare, 1970). The PCL-R is regarded as the instrument 
of choice for measuring psychopathic personality disorder (Con
oley & Impara, 1995). 

The whole test can be used to provide either a diagnosis 
of psychopathy or a trait measure of psychopathic personality 
disorder (Hare et aI., 1990). The total test score provides an 
estimate of a higher order construct underpinned by two facets of 
psychopathic personality disorder (Hare et al., 1990). Detailed 
analysis has revealed that the factor structure underpinning the 
PCL and PCL-R can be best described in terms of two distinct 
yet correlated factors (Cooke, 1995a; Hare et aI., 1990; Harpur, 
Hare, & Hakstian, 1989). The first factor can be characterized 
as representing the "selfish, callous, and remorseless use of 
others" and is specified by core personality traits including 
superficiality, habitual lying, manipulativeness, and callousness, 
together with a lack of affect, guilt, remorse, and empathy. The 
second factor, which can be characterized as "chronically unsta
ble and antisocial lifestyle," is specified by characteristics in-
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cluding the need for stimulation, poor behavioral controls, 
lack of realistic long-term goals, impulsivity, and juvenile 
delinquency. 

The use of the PCL-R in forensic and clinical settings is 
increasing (Forth, Hart, & Hare, 1990; Hare, 1991; Harris, 
Rice, & Quinsey, 1993; Hart, Kropp, & Hare, 1988; Rice, Har
ris, & Cormier, 1992; Serin, Peters, & Barbaree, 1990). The 
PCL-R has good internal consistency and interrater reliability; 
it also has a stable factor structure (Cooke, 1995a; Hare et aI., 
1990). The value of the PCL-R in forensic and clinical settings 
is supported by evidence of its predictive validity: PCL-R 
scores predict a variety of antisocial behaviors, including crimi
nal violence, recidivism following release from prison or hospi
tal, and response to correctional treatment programs (e.g., Forth 
et al., 1990; Hart et aI., 1988; Ogloff, Wong, & Greenwood, 
1990; Harris, Rice, & Cormier, 1991; Serin et aI., 1990). 

The validity of the instrument is further sustained-perhaps 
unusually for a clinical instrument-by an impressive array of 
laboratory evidence. This evidence illustrates differences, 
among other things, in the psychopaths' ability to interpret the 
emotional tone of language (Hare & Jutai, 1988; Williamson, 
Harpur, & Hare, 1991), their use of hand gestures (Gillstrom & 
Hare, 1988), their responses to aversive stimuli (Hare, 1978), 
and their ability to shift attentional focus when faced with com
peting signals for reward and punishment (Newman & Kosson, 
1986; see Hare, 1991, and Cooke, Forth, & Hare, 1996, for a 
review of this evidence). 

Evaluating Tests Through the Use of 
Item Response Theory Methods 

Nunnally and Bernstein (1994) indicated that item response 
theory (HIT) methods can be regarded as the central component 
of modem psychometrics. Although these techniques have been 
widely used with tests of skill, they have rarely been used with 
personality tests (Nunnally & Bernstein, 1994). HIT methods 
can answer many of the questions that are important both for 
test developers and test users. IRf procedures allow detailed 
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Figure 1. Hypothetical item characteristic curves. 

examination of the properties of individual items. Ttem charac
teristic curves (ICC) are central features of IRT analyses. 

These trace lines plot the probability of a response given 
the level of the underlying skill. trait. or characteristic being 
measured. These trace lines can be calculated from empirical 
data (see later discussion for details). For the purpose of illustra
tion, three hypothetical ICCs for a positive response are plotted 
in Figure l. Curve A has a steep slope, thus as the level of the 
underlying trait increases past a critical level, the probability of 
a positive response on the item moves rapidly from a low value 
to a high value. This item discriminates well at this level of 
the trait. Curves A and B are parallel, thus they are equally 
discriminating; however, Item B discriminates at a higher level 
of the trait. If an IRT analysis of the Vocabulary subtest of the 
Wechsler Adult Intelligence Scale-Revised (WAIS-R; 
Weschler, 1981) were carried out, then Curve A might relate to 
an easy item such as "bed" or "winter," whereas Curve B 
might relate to a hard item such as "remorse" or "perimeter." 
Curve C relates to an item that has less discriminative power, 
as the probability of a positive response only changes slowly 
with increases in the characteristic of interest. 

Careful analyses of these trace lines can assist in at least 
three ways. First, they can assist in the elimination of items that 
do not provide any significant information about the trait of 
interest. Second, they can be used to select items that give 
accurate assessment across the whole range of a test, or by way 
of contrast, they can be used to select items that cluster around 
the diagnostic cutoff and Ihus provide maximum discrimination 
in this critical range of the trait. Third, and perhaps of greatest 
significance, they can be used to identify item bias 01; in the 
more neutral terminology of IRT, differential item function 
(DIF). DIF occurs when an item is more discriminating or is 
more difficult or more extreme in one group as compared with 
another; careful consideration of trace lines can assist in identi
fying racial, gender, or other biases in a test. 

The Relationsrup Between Classical Test Theory 
and Item Response Theory 

Traditionally, the psychometric properties of the PCL-R have 
been assessed in terms of classical test theory (CIT; Hare, 

1980,1991; Hare et aI., 1990; Harpur, Hakstian, & Hare, 1988; 
Hart & Hare, 1989); in this article it is demonstrated that 
IRT methods can increase our understanding of the test's 
functioning. 

CIT and TRT models are overlapping theoretical frameworks 
for understanding test performance rather than competing frame
works (Hulin, Drasgow, & Parsons, 1983b). IRT models make 
stronger assumptions than CIT models, in particular, the as
sumption of local independence and the assumption of logistic 
relationships between item responses and the underlying trait. 

. IRT models have significant advantages over CIT models, par-
ticularly when it comes to the consideration of test bias (Ham
bleton, 1989; Lord, 1980). Key concepts in CIT including item 
difficulty (proportion of participants with a positive rating), 
item discrimination (corrected item-to-total correlation), alpha 
reliability, and optimal cutoffs are all dependent on the charac
teristics of the standardization sample. For example, the number 
of participants rated as having engaged in "juvenile delin
quency" will be higher in a prison sample than in a general 
population sample, thus the item difficulty will vary by sample 
(Hambleton, 1989; King, King, Fairbank, Schlenger, & Surface, 
1993; Nunnally & Bernstein, 1994). Gibbons, Clark, Cavan
augh, and Davis (1985), in an early application of IRT to a 
clinical assessment procedure, demonstrated the sample-depen
dent nature of item discrimination. They confirmed that symp
toms that reliably discriminated between high and low depres
sion in a sample of psychiatric patients were much less effective 
in discriminating depression among those who are physi
cally ill. 

Corrected item-to-total correlations and alpha reliability coef
ficients will tend to be higher in heterogeneous samples (Nun
nally & Bernstein, 1994). CIT estimates of reliability are less 
informative than IRT estimates. Estimates of test reliability using 
CIT are estimated for the mean of the standardization sample, 
whereas IRT models allow the precision of measurement to be 
established at any point on the underlying latent trait (King et 
al.,1993). 

IRf curves are not dependent on the sample used to generate 
the curves (Hambleton, 1989). Thus it is less likely that true 
group differences will be mistaken for bias. The ability to distin-
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guish between true group differences and bias has both political 
and social importance, which is particularly important now that 
the PCL-R is being used for significant real-life decisions, 
including discharge from hospital and release on parole (Shep
ard, Camilli, & Williams, 1984; Thissen, Steinberg, & Gerrard, 
1986 ). 

The total score on the PCL-R, in common with most clinical 
rating scales, is obtained by the simple addition of item scores. 
This procedure assumes that equal ratings on each item of the 
scale represent an equivalent level of psychopathic personality 
disorder. Nunnally and Bernstein (1994) argued that the number 
of correct answers is not linearly related to a underlying latent 
trait; individuals with the same number of correct responses on 
a test can be shown to have significantly different levels of 
skill. It may be the case that certain characteristics only become 
apparent at very high levels of disorder: The occurrence of 
one of these extreme symptoms would, therefore, have greater 
diagnostic significance. Gibbons et al. (1985) showed that 
symptoms of depression such as "work inhibition" and "fa
tigue" occurred even in mild cases of depression, whereas 
symptoms such as "feeling like a failure," "guilt," "suicidal 
thoughts" and "loss of social interest" only occurred in very 
depressed patients. 

A further consequence of CIT models is that a participant's 
score is dependent on the version of the test used; with IRf 
methods it is possible to estimate the individual's position on 
the latent trait independent of the version of the test used. This 
is important in relation to the suite of instruments measuring 
psychopathic personality disorder, including the original PeL, 
the PCL-R, and the screening version (Hart, Hare, & Forth, 
1994). In addition, the PCL-R may be scored on the basis of 
interview and file review or on the basis of file review alone. 
IRf procedures allow the estimation of the same underlying trait 
irrespective of the instrument or data collection method used. 

A IRf approach may confer certain practical advantages on 
the test developer and the test user. If the test developer's primary 
objective is to develop a diagnostic instrument, an instrument 
designed to allocate participants into a "case" category, then 
items should be designed with item difficulty parameters or 
thresholds (bi , see later discussion for definition) that cluster 
around the diagnostic cutoff point. When the diagnostic decision 
is the principal concern, it may be possible to use a short version 
of the test, using only those items with thresholds near the 
diagnostic cutoff point. Given that the PCL-R is a time-consum
ing procedure, a reduction in the number of items could be 
useful in many practical settings. 

Method 

Sample 

Data from 10 North American samples-8 Canadian and 2 Ameri
can-were obtained from Robert Hare and Joseph Newman. The Cana
dian samples include four hospi.tal samples. 80 consecutive remands 
to a forensic hospital in British Columbia (Hart & Hare, 1989), 163 
patients in the forensic psychiatric unit of the Mental Health Centre at 
Penetanguishene, 132 patients in the Regional Psychiatric Center in 
Saskatoon, Saskatchewan, 65 patients of a forensic out-patient clinic 
in Vancouver and four prison samples, 106 prisoners assessed at the 
Institute Phillipe Pinel de Montreal, 121 inmates of Oakalla provincial 

prison in British Columbia, 322 inmates of Matsqui federal medium 
security institution in British Columbia, and 87 inmates of a medium 
security prison in Kingston, Ontario (see Hare, 1991, for fnrther details 
of these samples). The data from the United States consisted of two 
samples of federal prisoners-838 White prisoner, and 153 Black 
prisoners. 

Results 

Choice of Model 

A range of different item response models has been developed 
(Holland & Wainer, 1993; Hulin, Drasgow, & Parsons, 1983b; 
Lord, 1980); an important step in model building is the selection 
of an appropriate mathematical function. The qualities of the 
data are the most important determinants of which mathematical 
function should be selected. Item scores on the PCL-R fan into 
one of three ordered categories: 0 = does not apply; I = applies 
to a certain extent or there is uncertainty that it applies; 2 = 
definitely applies. The trichotomous nature of the item scores 
means that the model must include three trace lines or item 
characteristic curves (ICCs) for each item. Given the ordering 
of responses, it is parsimonious to make the assumption that as 
the underlying trait increases the probability of being in Cate
gory 0 will decrease, the probability of being in Class I will 
increase then decrease, whereas at high levels of the latent trait 
the probability of being in Class 2 will increase. 

lWo-parameter (Parameters a and b,) logistic functions pro
vide the most appropriate mathematical expressions for describ
ing the trace lines for items such as those in the PCL-R. The 
interrelation between the probability of each possible response 
to an item and the latent trait can be summarized by three values 
of the parameters a, b

" 
and b2 • The trace lines that describe 

how the probability of the Response 0 (i.e., (P(O) and the 
Response 2 (i.e., (P(2) vary with the level of the trait and are 
S-shaped curves that are mirror images of each other. These 
curves are illustrated in Figure 2. 

The slopes at the points of inflection are of the same magni
tude but opposite in direction and are determined by Parameter 
a. The a parameter is, therefore, a measure ofthe discriminating 
power of the item (Hulin et aI., 1983b). The position of the 
points of inflexion are given by the threshold parameters b, for 
(P(O» and b, for (P(2). At these levels ofthe trait, the proba
bility crosses the 0.5 probability level. The Parameter b i provides 
measures of item difficulty or extremity or frequency of a behav
ior or attitude. Increases in the value of bi move the curve to 
the right, increasing the item's level of extremity, unpopularity, 
or difficulty (Hulin et aI., 1983b). Given that the items are 
assessed by a trained rater, the probability of scoring I or 2 at 
very low levels of the trait should be zero, thus there is no 
necessity to include a guessing parameter in the model. 

A model that fits these assumptions is Samejima's graded 
model, which is underpinned by two parameter logistic functions 
(Thissen, 1991). For a unidimensional trait for Item i, the proba
bility of each response, given that the underlying level of the 
trait is e, is given by the following equations: 

I 
P( Response = 01 e) = I - (1) 

1+ eXP[-ai(e -bill]' 
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Figure 2. Item characteristic curve for item "shallow affect." 

P( Response = 118) 

1 + exp[ -a,(8 - b,,)] 1 + exp[ -a, (8 - bi2 )] , 
(2) 

and 

I 
P(Response = 218) = (3) 

1 + exp[ -ai(8 - bi2 )] 

where 8 is the underlying trait, a is the slope of the trace lines 
at the inflexion points, bl is the value of 8 below which the 
probability of the item being rated 0 is below 0.5, and b2 is the 
value of 8 above which the probability of the item being rated 
2 is above 0.5. 

Assumption of Homogeneity 

Although IRf models are known to be robust to departures 
from homogeneity (Hulin, Drasgow, & Parsons, 1983a), homo
geneity is an assumption underpinning the model. There is no 
agreed benchmark for the homogeneity of a scale; however, an 
evaluation of a scale's homogeneity may be made by considering 
Cronbach's alpha, corrected item-to-total correlations, and the 
comparative percentages of variance absorbed by the first and 
second unrotated components in a component analysis. 

Hare (1991) argued that within North America the PCL-R 
shows considerable homogeneity: Cronbach's alpha ranges from 
. 83 to .91 in the standardization samples, the mean corrected 
item-to-total correlation is .49 in the pooled standardization 
sample, and the ratio between the first and second unrotated 
components is approximately 3: 1. For the current sample (N = 
2,067) Cronbach's alpha is .80, the mean corrected item-to
total correlation is .40, and the ratio between the first and second 
unrotated components is 3.1: I. 

Hare (1991) suggested that this finding of homogeneity is 
not inconsistent with the finding that the PCL and PCL-R are 
underpinned by two distinct yet correlated factors, factors that 
have an average correlation of .5 (Cooke, 1995a; Hare et aI., 
1990; Harpur et aI., 1989). Hare (1991) argued that it makes 
heuristic sense to view the overall test score as representing a 

higher order construct entailing the two correlated factors. On 
theoretical grounds, therefore, it makes sense to consider item 
characteristic curves in relation to both the total test and the 
individual factors. Traditionally, users of the test have considered 
only the total score; however, increasingly users are beconling 
aware of the value of using factor scores as well (Hare et aI., 
1990; Harpur & Hare, 1991; Harpur et aI., 1989). Thus it also 
makes sense, from a practical point of view, to consider item 
performance in relation to both the total score and individual 
factor scores. 

Item Response Curves for the Full Test 

There are 10 subsamples in total; however, some of the eight 
subsamples from Canada are very small in relation to the number 
of parameters in the IRf model. It was decided, therefore, to 
consider the data from Canada as consisting of two subsamples: 
the hospital participants (n = 440) and the prison participants 
(n = 636). 

Samejima's graded model was fitted separately using 
Multilag (Thissen, 1991) to the data for each of the four re
sulting subsamples (i.e., two Canadian and two American sam
pies). This full model has four sets of IRT parameters estimated 
by maximum likelihood, and the procedure yields a value of the 
statistic G2 = - 210g likelihood. The method of generalized 
likelihood ratio testing (GLRT) was used to test whether the 
parameters could be considered equal in the four subsamples . 
The IRT model was refitted, constraining the parameters to be 
equal for all four subsamples but allowing the mean level of 
trait to vary between subsamples. According to the theory of 
GLRT, this results in an increase in G 2 over the baseline value 
from the full model. Under certain conditions this increase is 
distributed as a chi-square statistic with degrees of freedom 
equal to the number of extra parameters in the less constrained 
model. If the statistic is large enough to be significant, this 
indicates that there is differential item functioning (OlF; i.e., 
some of the items are behaving differently in the subsamples). 
In this case the increase in G' was not significant. This analysis 
demonstrates that the data from the four North American sub
samples can be adequately explained by a graded model with 
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Table I 
Distribution of Individual PCL-R Items by Category and 
Parameters Fitted for Complete Test 

a 

Item n % 

Glibness/superficial charm 790 38 
Grandiose sense of self-worth 666 32 
Need for stimulation 287 14 
Pathological lying 559 27 
Conning/manipulative 610 30 
Lack of remorse or guilt 207 10 
Shallow affect 416 20 
Callousllack of empathy 312 15 
Parasitic lifestyle 401 20 
Poor behavioral controls 442 22 
Promiscuous sexual behavior 631 31 
Early behavior problems 726 38 
Lack of long-term goals 334 16 
Impulsivity 178 9 
Irresponsibility 179 9 
Failure to accept responsibility 389 19 
Short-term marital relationships 1,075 58 
Juvenile delinquency 677 34 
Revocation of conditional release 460 23 
Criminal versatility 765 37 

Note. PCL-R = Psychopathy Checklist-Revised. 

the same parameters. Although the mean level of psychopathic 
personality disorder varies among these subsamples, the items 
behave similarly in all four populations sampled. The fitted 
parameters are displayed in Table I. Examination of the thresh
old parameters (b l and b2) for the aggregate North American 
sample indicates that there is a sizable variation in the degree 
of the trait at which items are more likely than not to receive a 
I or 2 rating, respectively. This variation in parameter values 
confirms that the PCL - R is a good measure of trait strength 
because there are items that discriminate at all levels of the trait. 
The thresholds are roughly in line with the prevalence rates for 
each category (i.e., high thresholds are associated with low 
levels in Category 2). 

Table 1 reveals that items such as "callous/lack of empathy," 
"shallow affect," and "lack of remorse or guilt" are particu
larly discriminating (i.e., large a parameters), whereas "juve
nile delinquency," "many short-term marital relationships," and 
"revocation of conditional release" are the least discriminating 
(i.e., small a parameters). 

Three item characteristic curves are plotted in Figure 3 for 
illustration. Figure 3, top panel, contains the curves for the item 
"glibness/superficial charm." The curve for the probability of a 
2 response is moderately steep, showing that the item has good 
discrimination and that a 2 response tends to occur only at high 
levels of the trait. By way of contrast, the item' 'irresponsibility" 
has the same slope for a 2 response but has a higher probability 
of occurring at lower levels of the trait than "glibness/superficial 
charm." Figure 3, bottom panel, contains the curves for "callous/ 
lack of empathy"; this item has a very steep slope for a 2 re
sponse, indicating that it is a very discriminating item. 

Category 

2 Item parameters 

n % n % a b l b, 

838 41 438 21 1.3 -0.2 1.6 
841 41 559 27 1.4 -0.5 1.2 
648 31 1,128 55 1.5 -1.5 0.1 
871 42 633 31 1.4 -0.7 1.1 
803 39 648 31 1.4 -0.6 1.1 
621 30 1,230 60 1.6 -1.7 -0.1 
826 40 819 40 1.6 -1.0 0.7 
847 41 905 44 1.9 -1.2 0.5 

1,009 49 630 31 0.9 -1.6 1.4 
699 34 914 44 0.9 -1.4 0.6 
528 26 861 43 0.7 -0.9 0.8 
471 25 697 37 0.9 -0.4 0.9 
756 37 971 47 1.2 -1.5 0.4 
613 30 1,271 62 1.4 -2.0 -0.2 
699 34 1,175 57 1.3 -2.0 0.0 
736 36 933 45 1.0 -1.5 0.5 
354 19 412 22 0.6 0.8 2.4 
390 19 943 47 0.7 -0.8 0.5 
373 19 1,130 58 0.7 -1.5 -0.2 
706 34 587 29 0.8 -0.5 1.6 

Examination of the threshold parameters indicates that items 
that load on Factor 1, Selfish, Callous, and Remorseless Use of 
Others, have larger threshold parameters than items that load on 
Factor 2, Chronically Unstable and Antisocial Lifestyle (Mann 
Whitney Utest for b l and b2 , p < .05). This result is consistent 
with the findings on a Scottish data set (Cooke & Michie, 1995) 
and with findings based on the Screening Version of the peL 
as it is applied in North American samples (Cooke, Michie, 
Hart, & Hare, 1995). 

The total score of the PCL-R is used for both diagnostic pur
poses (making categorical decisions) and for estimating trait 
strength. The total score is obtained by the simple addition of 
item scores. The foregoing lRf analysis reveals that the relative 
importance of the items varies with the level of the trait. To deter
mine whether the total PCL-R score is an adequate estimate of 
the latent trait for diagnostic purposes, cross-classification tables 
were generated using the standard cutoff points of 30 and 20 on 
the PCL-R and equivalent cutoff points for the estimated underly
ing trait. The relationship between e (e being the estimate of the 
latent trait from the complete test) and the total PCL-R score was 
examined. The relationship was virtual unity (r = .98) and linear. 
The standard cutoff of 30 on the PCL-R total score was equivalent 
to 1.06 (effectively I) on the latent trait, and a cutoff of 20 on the 
PCL-R total score was equivalent to -0.05 (effectively 0) on the 
latent trait. The cutoff of 30 and I resulted in 233 participants 
being misclassified (misclassification rate = 11 % ), whereas the 
cutoff of 20 and 0 resulted in 64 participants being misclassified 
(misclassification rate = 3.2%). 

As noted earlier, previous analysis indicated that these data 
were underpinned by two distinct but correlated factors (Cooke, 
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Figure 3. Item characteristic curves for items "glibness/superficial charm," "irresponsibility," and "cal
lous/Iack of empathy." 

1995a; Harpur et aI., 1989). Because Samejima's graded model 
is designed to apply to unidimensional underlying traits, the two 
factors were analyzed separately. 

Factor 1: Selfish, Callous, and Remorseless 
Use of Others 

Once again, Samejima's graded model was applied to the 
estimation of the item characteristic curves; on this occasion 

the model was used to assess the eight items that load on Factor 
1. The parameters of the model fitted for all participants are 
shown in Table 2. The larger the slope, the more discriminating 
the item. The slope or a parameters of the ICC vary to some 
degree, from 1.2 to 2.0. 1\vo items-' 'lack of remorse or guilt" 
and' 'grandiose sense of self-worth" -are particularly discrim
inating. The values for the thresholds show that an individual 
is likely to be assessed as Category 2 for some items, such as 
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Table 2 
Parameters For Each PCL-R Item Fitted 
for Separate Factors 

Item parameters 

Item Factor a b l b, 

Glibness/superficial charm I 1.7 -0.3 1.3 
Grandiose sense of self-worth I 1.9 -0.5 0.9 
Need for stimulation 2 2.0 -1.5 -0.2 
Pathological lying I 1.5 -0.8 0.9 
Conning/manipulative I 1.4 -0.8 0.9 
Lack of remorse or guilt I 2.0 -0.6 -0.2 
Shallow effect I 1.6 -1.1 0.5 
Callousll ack of empathy 1 1.9 -1.3 0.3 
Parasitic lifestyle 2 1.2 -1.5 0.9 
Poor behavioral controls 2 1.0 -1.5 0.3 
Promiscuous sexual behavior None 
Early behavior problems 2 1.3 -0.5 0.5 
Lack of long-term goals 2 1.4 -1.6 0.1 
Impulsivity 2 2.0 -1.8 -0.4 
Irresponsibility 2 1.4 -2.2 -0.3 
Failure to accept responsibility 1 1.2 -1.4 0.3 
Short-term marital relationships None 
Juvenile delinquency 2 1.0 -0.8 0.1 
Revocation of conditional release 2 0.7 -1.7 -0.4 
Criminal versatility None 

Note. PCL-R = Psychopathy Checklist-Revised. 

"glibness and superficial charm," only at very high levels of the 
underlying trait. Other items, such as "lack of guilt or remorse:' 
discriminate at lower levels of the trait. 

Factor 2: Chronically Unstable and Antisocial Lifestyle 

Using Mu/tilog, the logistic curves of Samejima's graded 
model were fitted to the data for nine items that load on Factor 
2. The results for all participants are shown in Table 2. The 
items with the highest slopes, the items that discriminate best, 
are "need for stimulation" and "impulsivity." "Revocation of 
conditional release" is the least discriminating item. In general, 
participants are less likely to be assessed as Category 0 and 
more likely to be assessed as Category 2 for the items that 
compose Factor 2. This is reflected in the thresholds that are all 
centrally placed in the range. "Impulsivity" has a threshold at 
a comparatively low level of the trait, whereas "parasitic life
style" has a threshold that is high on the trait. 

Information Functions 

The item parameter estimates provided by Sarnejima's graded 
model can be used to produce item information functions, not 
only for the individual items in relation to the specific latent 
traits but also for the whole test. Item information is asymptoti
cally lover the square of the standard error; the more informa
tion provided by an item or by a test, the greater the precision 
with which the item or test score is estimated. Item information 
provides an estimate of the item's reliability at different points 
on the latent trait. Examination of test information allows deter
mination of the precision of estimates at different points on the 
test. If the primary purpose of a test is to provide diagnostic 

information, then information should be clustered near the diag
nostic cutpoint. If a test is designed to measure trait strength, 
then information should be maximized across as broad a range 
of the trait as is possible. Examination of individual item infor
mation functions allows the estimation of the overall precision 
of these items, and in particular this reveals the point on the 
trait where precision is maximal. 

The information for the test, for the two factors, and the 20 
items of the complete tests at different levels of the trait are 
shown in Table 3. Total PCL-R scores and Factor I and Factor 
2 scores are provided in order that the level of information at 
particular scores can be assessed. The information functions 
have two maxima at b l and b,. This pattern is most obvious for 
"callous/lack of empathy," with other items showing a plateau 
between the two thresholds. 

Examination of the information functions for the trait esti
mated from all the items and the traits specified by the individual 
factors indicates that for the complete test and for Factor I 
the maxirrrum amount of information is near the center of the 
distribution. This is not unexpected given that the quality of the 
estimate is higher at the point where there is the greatest number 
of cases to estimate it. By way of contrast, the maxirrrum amount 
of information on Factor 2 is at or around the trait level of -0.5. 
There is a distinct fall-off in information above a trait level of 
1.0; this level is equivalent to a the diagnostic cutoff of 30 on 
the PCL-R, and thus this loss of precision is not important 
because the diagnostic decision has been made. 

Nunnally and Bernstein (1994) indicated that it possible to 
estimate the relative efficiency of tests at a particular point on a 
trait by calculating the ratio of their respective item information 
functions. For example, at the diagnostic cutoff of 1.0, the Trait 
Factor I, although only containing eight items, has a relative 
efficiency of74% compared with that of the full test. The relative 
efficiency of Factor 2 at this point, although it contains one 
more item than Factor I, is only 46%. 

The functioning of items can be further explored by examin
ing the distribution of item information across the trait, Figure 
4, top panel, contains four Factor I items (i.e., "glibness/super
ficial charm," "grandiose sense of self-worth," "pathological 
lying," and "conning/manipulative") that all have high levels 
of information, with the maximum information being at high 
levels of the trait around the diagnostic cutoff points of 0 and 
I (equivalent to PCL-R scores of 20 and 30, respectively). 
Figure 4, middle panel, illustrates four Factor I items (i.e., 
"callousllack of empathy," "lack of remorse," "shallow af
fect," and "failure to accept responsibility") that plateau at 
lower levels of the trait, and all, other than "failure to accept 
responsibility," display high levels of information. The bottom 
panel of Figure 4 illustrates the information function of four 
Factor 2 items: "need for stimulation," "impulsivity," "irre
sponsibility," and "lack of goals." These items display high 
levels of information at low levels of the trait and provide com
paratively little information at higher levels of the trait. The 
other eight items had information functions that were low and 
flat, suggesting that they contribute little to the estimation of 
the trait. 

Factor I items tended to have more information than Factor 
2 items; comparing the average maxima of Factor I and Factor 
2 items revealed significant differences, Mann-Whitney U test, 
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Table 3 
Infonnation x 100 For Individual PCL-R Items, Total PCL-R Score, and Factor 1 and 
Factor 2 Scores, at Various Levels of the Trait 

Item -2.0 -1.5 -1.0 

Glibness/superficial charm 14 23 34 
Grandiose sense of self-worth 18 31 45 
Need for stimulation 47 58 60 
Pathological lying 24 37 48 
Conning/manipulative 21 34 48 
Lack of remorse or guilt 61 69 68 
Shallow affect 34 52 64 
Callousllack of empathy 50 80 92 
Parasitic Iifesty Ie 19 21 21 
Poor behavioral controls 21 24 25 
Promiscuous sexual behavior 12 \3 IS 
Early behavior problems 13 17 21 
Lack of long-term goals 32 36 37 
Impulsivity 49 50 50 
Irresponsibility 45 45 45 
Failure to accept responsibility 23 26 27 
Short-term marital relationships 5 6 7 
Juvenile delinquency 11 12 13 
Revocation of conditional release 13 14 15 
Criminal versatility 12 15 17 
PCL-R score 0 5 10 
Information for complete test 620 760 850 
Factor 1 score 0 2 4 
Information for Factor 1 410 550 640 
Factor 2 score 0.0 2.2 4.5 
Information for Factor 2 490 550 560 

Note. PCL-R = Psychopathy Checklist-Revised. 

U(8,9) = 9, p = 0.01. AJlFactor 2 items have low levels of 
information at the cutoff of 1. 

Discussion 

To our knowledge, this is first attempt to analyze PCL-R 
data using IRT methods. The IRT analysis of the four North 
American subsamples reveals remarkable consistency in the per
formance of this test in different settings and with different 
cultural groups. There is no evidence detectable in these compar
atively large samples that suggests that the test is biased due to 
race or the presence of mental disorder. The analysis confirms 
that the PCL-R is a good measure of psychopathic personality 
disorder because all the items contribute to the estimate of the 
trait and there are different items that function efficiently, at 
different points, along the whole length of the trait. 

It is reassuring to discover that the simple summation method 
for generating a total score on the PCL-R does not lead to any 
significant misc1assification of cases. This finding reflects the 
fact that the bi parameters are well distributed along the whole 
length of the trait. 

Factor 1 is More Important Than Factor 2 

Examination of the bi parameters derived from this data set 
confirms (Cooke & Michie, 1995) results from a large represen
tative sample of the Scottish prison population and results ob-

Estimated trait 

-0.5 0.0 0.5 1.0 1.5 2.0 

43 47 47 47 46 41 
54 56 55 56 51 39 
60 59 51 36 22 12 
53 53 53 53 46 34 
56 57 57 56 48 34 
69 67 52 33 18 9 
65 64 65 59 42 25 
84 86 91 72 41 19 
21 21 21 21 21 19 
26 26 25 22 19 15 
15 IS IS 14 13 11 
24 25 25 24 21 17 
37 37 36 31 24 16 
50 47 37 25 15 9 
46 45 39 28 18 11 
27 27 26 23 19 IS 
9 10 11 11 12 12 

14 14 14 13 11 9 
15 14 13 11 9 7 
19 20 20 20 19 18 
15 20 25 30 35 40 

890 890 850 760 620 470 
6 8 10 12 14 16 

680 690 640 560 430 300 
6.8 9.0 1l.2 13.5 15.8 18.0 

580 550 450 350 260 200 

tained with the Clinical Version of the PCL (Cooke & Michie, 
1995; Cooke et al., 1995); these results demonstrated that Factor 
1 items, those that load on the Selfish, Callous, and Remorseless 
Use of Others factor, have a statistically significant tendency to 
occur at higher levels of the trait than do items that load on 
Factor 2, the Chronically Unstable and Antisocial Lifestyle fac
tor. Factor two items are positive even at comparatively low 
levels of the trait. Measures of information are related to but 
distinct from measures of extremity or difficulty (i.e., bi parame
ters), and examination of the information functions indicates 
that Factor 1 items in general have greater precision in defining 
the trait than do Factor 2 items. 

In the clinical literature, Factor I items have generally been 
regarded as the most central features of the disorder (Cleckley, 
1976); this may reflect the fact that these items only become 
apparent in the extreme and perhaps most obvious cases of 
the disorder. Hare (1991) indicated that Factor I consistently 
correlates more highly with a prototypicality rating of psychopa
thy than does Factor 2. Despite Hare's (1991) argument that 
psychopathic personality disorder is best considered to be a 
higher order construct that overarches two distinct yet related 
subordinate constructs, it is clear that these constructs are not 
of equal importance. These findings confirm the clinical view 
that Factor I items are more protypical than Factor 2 items. 

These results have implications for the classification of anti
social personality disorder under the fourth edition of the Diag-
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Figure 4. Selected item information functions. 

nostic and Statistical Manual of Mental Disorders (DSM-IV; 
(American Psychiatric Association, 1994). Although early ver
sions of the Diagnostic and Statistical Manual of Mental Disor
ders (American Psychiatric Association, 1952, 1968) focused 
on personality trait., this focus was shifted to antisocial hehavior 
in the third edition (American Psychiatric Association, 1980) 
and its revision (American Psychiatric Association, 1987); the 
emphasis on behavioral characteristics continues in DSM -IV. 

There is a suggestion within DSM-IV that the Factor 1 items 
may, in certain contexts, have greater diagnostic significance. 

Lack of empathy, inflated self-appraisal, and superficial charm are 
features that have been commonly included in traditional concep
tions of psychopathy and may be particularly distinguishing of 
Antisocial Personality Disorder in prison or forensic settings where 
criminal, delinquent, or aggressive acts are likely to be nonspecific. 
[italics added] (American Psychiatric Association, 1994, p. 647) 
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The result~ of tbis study confirm otber findings (Cooke & 
Michie, 1995; Cooke et al., 1995) that the personality features 
are tbe core of tbe disorder and tbat they sbould therefore be 
given appropriate diagnostic prominence. 

The finding tbat Factor 1 items are most likely to occur in 
the most extreme cases may explain the established finding tbat 
altbough Factor 2 items are related to socioeconomic status, 
educational attainment, and family of origin, Factor I items are 
independent of tbese variables (Hare, 1991; Hare et aI., 1990; 
Harpur et aI., 1989). It is likely that psychopathic personality 
disorder occurs as a consequence of the concatenation ofbiolog
ical vulnerability, critical early experiences, and social pressures 
(Paris, 1993). At extreme levels the trait emerges unmodified 
by the social context; tbe absence of any moderating effect of 
social context on Factor 1 items tends to implicate biological 
processes. 

Other Applications of Item Response Theory 

This study is an initial attempt to use IRf metbods with data 
collected with the PCL-R. lRf metbods could have broader 
application in this field if tbey are focused on tbree distinct 
problems: the problem of differential item functioning, the prob
lem of cross-cultural differences, and tbe problem of equating 
different versions of the instrument, or indeed, the problem of 
equating different data collection metbods. 

Differential item functioning. There is a growing awareness 
that testing is not a neutral or value-free activity (McAllister, 
1993; Zieky, 1993). Items and tests may perform differentially 
with different gender, cultural, and subcultural groups. The pres
ence of test bias has important implications for tests such as 
tbe PCL-R that inform decisions regarding risk, dangerousness, 
and parole; fairness is paramount in these decisions. Item re
sponse theory models are extremely useful for detecting differ
ential item functioning and differential test functioning 
(McAllister, 1993; Shepard et aI., 1984; Thissen et aI., 1986; 
Zieky, 1993). The PCL-R and its precursor has been standard
ized essentially on men in North America (Hare, 1991); al
tbough there is some information relating to women, juveniles, 
and Europeans, this information is extremely limited (e.g., Auf 
Klinteberg, Humble, & Schalling, 1992; Cooke, 1989; Forth et 
aI., 1990; Haapasalo & Pulkkinen, 1992; Raine, 1985). Al
tbough no racial differences or differences due to mental disor
der were found in item functioning in this study, this may merely 
reflect a lack of statistical power. It is unlikely, however, that 
lack of power can explain tbe absence of significant differences 
between the racial groups. There was considerable variation in 
the parameters across the constituent subsamples in the analyses: 
Differences between Black prisoners and White prisoners and 
differences between the combined Canadian and the combined 
U.S. samples were smaller than differences witbin tbe Canadian 
subsamples. Following Nunnally and Bernstein (1994), it is 
assumed tbat no racial differences exist in tbe performance of 
tbis test. "Unless one has evidence to the contrary, etbical and 
scientific considerations such as the law of parsimony dictate, 
assuming tbat there are no group differences in tbe attribute 
being measured" (Nunnally & Bernstein, 1994, p. 417). 

Cross-cultural comparisons. A second application of IRf 
is in cross-cultural comparisons of constructs. Cooke (1995a), 

using traditional methods based on CIT, argued that tbe con
struct of psychopathy could be generalized from North America 
to Scotland. It was argued tbat the substantial differences in the 
prevalence of tbe disorder between Scotland and North America 
could not be attributed to differences in test functioning. Unfor
tunately, for the reasons outlined at the beginning of this article, 
CIT may not be an adequate tool for detecting differential item 
functioning (Bijnen & Poortinga, 1988; Compton et aI., 1991; 
McAllister, 1993; Poortinga & Van de Vijver, 1987; Hulin, 1987; 
Shepard et al., 1984; Thissen et al., 1986; Zieky, 1993). 

A primary problem tbat bedevils cross-cultural comparisons 
is that of ensuring that the construct of interest is measured 
using tbe same units in tbe different settings; IRf methods may 
be used to tackle the problem of metric equivalence (Reise, 
Widarnan, & Pugh, 1993). To make meaningful comparisons 
of eitber prevalence estimates or difference in mean trait strengtb 
between two populations, it is essential to demonstrate not only 
that the same constructs or latent traits are being measured but 
also tbat they are being measured using tbe same units and have 
the same zero point. A concrete example from the physical 
sciences may clarify tbe nature of tbis problem: Altbough the 
Farenheit and Centigrade scales measure tbe same construct, the 
units and zero points differ. Witbin IRf models, because each 
item can be used to estimate the latent trait, it is possible to use 
those items that behave similarly in each setting as anchors and 
develop measures of tbe latent trait that have metric equivalence 
in the different settings. IRf methods are being applied currently 
to determine whetber differential test functioning in North 
America and Scotland may account for the differences in esti
mated prevalence (Cooke & Michie, 1995). 

Analysis of tbis type does not merely have significance for 
ensuring equivalence of measurement across settings, it may 
inform theorizing about tbe etiology of tbe disorder. It is likely 
that the expression of personality disorders, altbough not neces
sarily their etiology, will be influenced by, among other things, 
cultural pressures (Paris, 1993). For example, it might be 
hypothesized that "grandiosity" and "glibness/superficial 
charm" will be more frequently expressed in individualistic 
cultures where competitiveness is emphasized and independence 
and self-confidence is engendered (Cooke, 1995b). The relative 
extremity of items in different settings may have psychological 
significance: It will be interesting to determine whether "grandi
osity" and' 'glibness/superficial charm" occur at more extreme 
levels of the trait in Scottish samples as compared with these 
North American samples. 

Comparing different versions of the test. Hulin et al. 
(1983b) indicated tbat an individual's position on the latent trait 
is independent of the version of the test used. This may have 
practical advantages. Research constraints may mean that it is 
not possible to interview participants and tbat PCL-R ratings 
must be made from case records (e.g., Harris, Rice, & Cormier, 
1991; Harris, Rice, & Quinsey, 1993; Rice, Harris, & Cormier, 
1992). IRf procedures can be used to compare information 
collected using file review alone witb information collected by 
both interview and file review. Equally, IRf metbods could be 
used to determine wbether tbe screening version of tbe PCL 
(Hart et aI., 1994) is measuring tbe same latent trait as the full 
PCL-R (Cooke et al., 1995). 

In conclusion, IRf methods are likely to be useful procedures 
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for enhancing not only our knowledge of the functioning of the 
PCL-R and its constituent items but also our understanding of 
the etiology of this important disorder (Cooke, 1995b). 
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