
ORIGINAL ARTICLE

A Large-Scale Meta-Analysis Relating the Hare Measures
of Psychopathy to Antisocial Conduct

Anne-Marie R. Leistico Æ Randall T. Salekin Æ
Jamie DeCoster Æ Richard Rogers

Published online: 13 July 2007

� American Psychology-Law Society/Division 41 of the American Psychological Association 2007

Abstract The present meta-analysis integrated effect

sizes from 95 non-overlapping studies (N = 15,826) to

summarize the relation between Hare Psychopathy

Checklists and antisocial conduct. Whereas prior meta-

analyses focused on specific subdomains of the literature,

we used broad inclusion criteria, incorporating a diversity

of samples, settings, methodologies, and outcomes in our

analysis. Our broad perspective allowed us to identify

general trends consistent across the entire literature and

improved the power of our analyses. Results indicated

that higher PCL Total, Factor 1 (F1), and Factor 2 (F2)

scores were moderately associated with increased antiso-

cial conduct. Study effect sizes were significantly

moderated by the country in which the study was con-

ducted, racial composition, gender composition, institu-

tional setting, the type of information used to score

psychopathy, and the independence of psychopathy and

transgression assessments. However, multiple regression

analyses indicated that the information used to assess

psychopathy did not have a unique influence on effect

sizes after accounting for the influence of other moderator

variables. Furthermore, racial composition of the sample

was related to the country in which the study was con-

ducted, making it unclear whether one or both of these

moderators influenced effect sizes. We provide potential

explanations for the significant findings and discuss

implications of the results for future research.

Keywords Psychopathy � PCL � Recidivism �
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The construct of psychopathy has a long and esteemed

history in both criminal forensic psychology research and

clinical practice. The broad essentials of psychopathy in-

clude personality, affective, and behavioral qualities that

breach explicit and implicit societal principles (Cleckley

1941; Hare 2003). The personality characteristics of psy-

chopathy include charisma, domineering egocentricity, as

well as the indifferent and deliberate exploitation of others.

The affective characteristics of psychopaths include

anomalously shallow and unpredictable levels of emotion;

insincere commitments to personal goals, interpersonal

relationships, and societal principles; and deficiencies in

guilt, empathy, and remorse. The behavioral characteristics

of psychopathy include erratic, negligent, and sensation-

seeking activities that violate social and legal norms.

Decades of investigations have examined and refined the

psychopathy construct, resulting in a vast database on its

external correlates and internal structure (e.g., Forth and

Burke 1998; Hare 2003; Hart and Hare 1989; Salekin et al.

2004). Researchers have extensively used psychopathy to

predict future violent and nonviolent antisocial behavior
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(see Gendreau et al. 2002; Hemphill et al. 1998; Salekin

et al. 1996; Walters 2003b for reviews). Over the past

20 years, questions about the relation between psychopathy

and risk for future antisocial conduct have sparked a great

deal of empirical research, theoretical controversies, and

animated debates. The breadth and diversity of these

studies make it difficult to discern the patterns that exist

across the entire literature. The present article therefore

uses meta-analysis to summarize research that relates

psychopathy (i.e., Hare Psychopathy Checklists; PCLs) to

antisocial behavior (i.e., recidivism and institutional mal-

adjustment). We also test the moderating influence of

contextual variables related to sample characteristics and

assessment methodology on this relation.

We chose to focus our meta-analysis on the Hare PCLs

(Hare 1980, 2003; Forth et al. 2003; Hart et al. 1995) be-

cause these measures of psychopathy have the longest

empirical history, have good validity and reliability (Hare

2003; Hart et al. 1995; Forth and Burke 1998; Forth et al.

2003), and have been used in a large number of studies on

antisocial conduct. The Hare PCLs have traditionally been

conceptualized as comprising two factors. The first factor

(F1) represents interpersonal and affective components of

the syndrome, whereas the second factor (F2) represents

socially deviant and behavioral aspects. In a recent analy-

sis, Cooke and Michie (2001) suggested that psychopathy,

as measured by the PCL-R, is best understood as a three-

factor construct with the traditional F1 separated into

discrete interpersonal and affective components and the

traditional F2 modified such that it has a reduced emphasis

on criminal conduct. Even more recently, Hare (2003)

presented a two-factor, four-facet model for psychopathy

which retains the original two factors, but then divides each

into more specific facets. The original F1 is separated into

the Interpersonal and Affective facets, and F2 is separated

into the Lifestyle and Antisocial facets. Criminal conduct,

which is removed in the three-factor model, is reincorpo-

rated into the Antisocial facet of the two-factor, four-facet

model (Hare 2003). Our meta-analysis focused on the tra-

ditional two-factor model because our literature search

uncovered only one study (Douglas et al. 2005b) using the

three-factor model and two studies (Cooke et al. 2001b;

Spain et al. 2004) using the four-factor model to predict

antisocial behavior.

Contribution of the Current Study

Previous meta-analyses examining the relation between

psychopathy and antisocial behavior have generated highly

similar conclusions (see Table 1). PCL scores were mod-

erately predictive of antisocial behavior across a range of

different studies. Psychopathy was similarly predictive

across different ages (adolescents vs. adults), study

methodologies (prospective vs. retrospective), and different

types of outcomes (institutional infractions vs. recidivism).

F2 effect sizes were consistently larger than F1 effect sizes

(Edens and Campbell 2007; Edens et al. 2007; Gendreau

et al. 2002; Guy et al. 2005; Hemphill et al. 1998; Salekin

et al. 1996; Walters 2003b), suggesting that the behavioral

aspects of psychopathy are better predictors of antisocial

behavior than are the interpersonal and affective compo-

nents. Furthermore, some studies have found variables that

significantly influence the relation between PCL scores and

antisocial behavior. Studies using white samples have

shown stronger effects than those with ethnically diverse

samples (Edens et al. 2007), studies using males have

shown stronger effects than those with females (Edens

et al. 2007), studies with longer follow-up periods have

shown stronger effects than those with shorter follow-up

periods (Hemphill et al. 1998), and studies conducted

outside of the United States have shown stronger effects

than those conducted in the United States (Guy et al.

2005).

The current study seeks to add to this literature in three

major ways. First, we wanted to summarize research

relating psychopathy to antisocial conduct across a broad

set of domains, allowing us to uncover the most robust

influences on this relation. We therefore performed a wide-

ranging and thorough search of the literature, identifying

95 studies with non-overlapping samples for inclusion in

our analyses. Second, the current review uses rigorous

methods to detect moderators of the relation between

psychopathy and antisocial conduct (e.g., heterogeneity

and weighted regression analyses), which have not been

consistently used in prior meta-analyses. Finally, our large

sample of studies allows for more powerful tests of mod-

erating variables than prior meta-analyses.

Prior summaries have examined only restricted subdo-

mains of this literature. By examining a wider selection of

studies, we may detect variables that influence the relation

between psychopathy and antisocial conduct that have been

missed in more specific reviews. Researchers have fre-

quently examined the influence of sample and methodo-

logical characteristics on the relation between psychopathy

and antisocial conduct (Douglas et al. 2006). The issue of

whether the predictive ability of psychopathy varies across

diverse samples has been of theoretical interest (e.g.,

Cooke et al. 2001a), so we examined the moderating

influences of race, gender, institutional setting, and country

on study effect sizes. There has also been practical interest

as to how differences in methodology influence study

results, so we examined the moderating influences of the

length of follow-up, the type of information used to score

the PCL, and the independence of the PCL and transgres-

sion assessments.
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Method

Compilation of Hare PCL Studies

The purpose of our literature search was to locate the

population of studies that have investigated the relation

between psychopathy and future antisocial conduct. We

examined multiple computerized databases, including:

PsycINFO (1970-August 2004), MedLine (1965-August

2004), Educational Resources Information Center (1966-

August 2004), and Digital Dissertations (1970-August

2004). Our search procedure paired terms related to psy-

chopathy with terms related to either recidivism or insti-

tutional infractions. We used ‘‘wild card’’ search terms

(i.e., those ending with an *) to obtain articles using all

variations of the stem of each term. Our search terms for

psychopathy were psychopath*, PCL, PCL-R, PCL-SV,

PCL-YV, Hare Checklist*, and our search terms for

recidivism or institutional infractions were recidiv*, reof-

fen*, risk, infract*, agg*, violen*, nonviolen*, institut*,

physical*, and verbal*. We examined the reference sec-

tions of previous reviews of the literature on psychopathy.

Finally, we wrote the first authors of the articles identified

by these methods to obtain additional work in the area of

psychopathy and risk that may have been missed by our

search. We chose not to include conference presentations

and raw data sets for several reasons. Conference presen-

tations and raw data sets are not included in computerized

databases, making a thorough and representative search of

them impossible. Furthermore, presentations and raw data

sets are not subjected to the same level of peer review as

are published studies, governmental reports, and disserta-

tions, making them less methodologically rigorous. While

excluding these data sets may inflate our estimate of the

mean effect size, we consider the effect of publication bias

(i.e., file drawer problem) through our computation of

Rosenthal’s (1979) fail-safe N described below. Addition-

ally, we did not expect that excluding these data sets will

influence our moderator analyses, which is the primary

contribution of this paper.

Table 1 Summary of effect sizes for PCL scores from previous meta-analyses

Study Included ages Included study methods Studies Outcome examined Mean effect size d

Total F1 F2

Salekin et al. (1996) Adults &

Adolescents

Prospective & Retrospective 10 General Recidivism 0.55 – –

13 Violent Behavior 0.79 – –

3 Sexual Sadism & Deviant

Arousal

0.61 – –

Gendreau et al. (1996) Adults Prospective 9 General Recidivism *0.58 – –

Hemphill et al. (1998) Adults &

Adolescents

Prospective & Retrospective-

Prospective

7 General Recidivism *0.56 *0.34 *0.70

6 Violent Recidivism *0.56 *0.24 *0.37

1 Sexual Recidivism *0.47 – –

Gendreau et al. (2002) Adults &

Adolescents

Prospective 30 General Recidivism *0.47 *0.20 *0.49

26 Violent Recidivism *0.43 *0.26 *0.39

Walters (2003a) Adults &

Adolescents

Prospective 15 Institutional Infractions *0.56 – –

33 General Recidivism *0.54 – –

Walters (2003b) Adults &

Adolescents

Prospective 14 Violent Infractions – *0.24 *0.45

7 Nonviolent Infractions – *0.28 *0.43

26 General Recidivism – *0.30 *0.68

27 Violent Recidivism – *0.37 *0.54

5 Sexual Recidivism – *0.10 *0.16

Guy et al. (2005) Adults Prospective & Retrospective 12 Nonaggressive Infractions *0.43 *0.32 *0.34

31 Aggressive Infractions *0.47 *0.30 *0.41

Edens et al. (2007) Adolescent Prospective 20 General Recidivism *0.49 *0.37 *0.61

14 Violent Recidivism *0.52 *0.39 *0.54

4 Sexual Recidivism *0.14 *0.06 *0.16

Edens and Campbell

(2007)

Adolescents Prospective 15 Total Institutional

Misconduct

*0.49 *0.43 *0.58

14 Aggression *0.52 *0.45 *0.72

10 Physical Violence *0.58 *0.49 *0.80

Note: *d was converted from reported metric; –, not reported
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Inclusion Criteria

Several criteria determined whether a study was included

in the current analysis. The primary criterion was that

eligible studies must have related scores from a version of

the Hare PCL to a quantitative measure of recidivism or

institutional maladjustment. We considered recidivism to

include any behavior that resulted in legal charges

following release from an institution, and institutional

maladjustment to include any violations of institutional

rules while detained. Studies that only examined criminal

histories were excluded because criminal history is directly

used by the PCL as an indicator of psychopathy, so the

inclusion of these studies would falsely inflate our estimate

of the mean effect size. Eligible studies included published

articles from refereed and non-refereed sources, disserta-

tions, and governmental reports. Studies reported in

languages other than English were excluded.

Coding of Moderators

Two of the authors (ARL and JD) independently coded all

moderator variables to establish inter-rater reliability esti-

mates. These estimates (Intraclass correlations for contin-

uous moderators and Cohen’s kappa for categorical

moderators) ranged from 0.81 to 0.99, with a median of

0.86. Discrepancies between codes were resolved through

discussions among the first three authors.

Calculation of Effect Sizes

We used Hedges’ d as our effect size, which is the stan-

dardized mean difference between two groups (i.e., recid-

ivists and non-recidivists, or institutional violators and non-

violators) corrected for sample size bias. Positive effect

sizes designate that higher PCL scores were associated

with higher rates of recidivism and institutional infractions.

To enhance calculation accuracy, two authors (ARL and

JD) independently calculated all effect sizes with the

assistance of a computer program designed specifically for

meta-analytic calculations (DSTAT Version 1.10; Johnson

1993). Discrepancies were resolved through discussions

between the two coders.

For many studies, effect size calculations were derived

from reported means and standard deviations. Some

studies did not report such statistics and d was computed

through other statistical methods, such as from correla-

tions, ANOVAs, t-tests, chi-square tests, or from p-values

(see DeCoster 2004). One study reported non-significant

results but did not provide a specific test statistic, so we

set its effect size equal to zero. When studies reported

more than one measure of recidivism or institutional

infractions, an average of the effect sizes was calculated

to ensure sample independence. If there was insufficient

information to compute an effect size for a study, the

authors were contacted and asked to provide means and

standard deviations. All but one author provided

the requested information. This study was necessarily

excluded from our analyses.

Results

Descriptive Analyses

Study Characteristics

Ninety-five studies with non-overlapping samples were

included in the current analysis, assessing a total of

15,826 participants (see Appendix A for a summary of

overall effect sizes for each included study). An addi-

tional 24 studies were located that examined the relation

between psychopathy and antisocial conduct but were

excluded because their samples overlapped with other

studies included in the analysis (a list of these studies is

available from the authors). As noted in Table 2, studies

included in this analysis were chiefly published articles

with a median publication date of 2001. Studies used

fairly large samples (Mean N > 150) that were predomi-

nantly adults. The mean age of participants was

29.7 years. The majority of the studies were from peer-

reviewed journals. Studies were conducted in the United

States, Canada, Sweden, the Netherlands, Spain, France,

and the United Kingdom. We examined histograms of

effect sizes prior to conducting our analyses and did not

observe any outliers.

Table 2 Summary study characteristics

PCL Total PCL F1 PCL F2

Number of Studies 94a 54 53

Median Publication Year 2001 2001 2001

Participants

Total Participants 15,826 8,653 8,603

Mean Number

of Participants

167 160 162

Adolescent Samples 2,553 1,911 1,861

Adult Samples 12,186 5,821 5,821

Source

Journal Article 71 37 37

Dissertation 21 16 15

Government Report 2 1 1

Note: aThis number is not 95 because Ben-Horin 2001 provided only

PCL factor scores
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Mean Effect Sizes

A summary of the effect sizes compiled across all studies

and outcome measures for PCL Total, F1, and F2 is pre-

sented in Table 3. Each effect size was weighted by the

inverse of its variance. All weighted mean effect sizes were

significantly greater than zero, indicating that higher PCL

Total, F1, and F2 scores are associated with increased

engagement in recidivism or institutional infractions. We

computed the fail-safe N statistic to examine the possible

effects of publication bias on the magnitude of these effect

sizes (Rosenthal 1979). The resulting values indicated that

there would need to be over 5,000 unreported studies with

null findings to reduce the mean PCL Total, F1, or F2 effect

sizes to a magnitude that they were no longer significantly

different from zero. It is highly unlikely that this many

unpublished and unreported studies remain ‘‘in the file

drawer.’’ Furthermore, Rosenthal’s (1991) guidelines

indicate that it is highly unlikely that the PCL Total, F1,

and F2 mean effect sizes are nonsignificant.

The weighted mean d for PCL Total scores across 94

samples (Ben-Horin 2001, only reported factor scores) was

0.55. This can be descriptively classified as a medium ef-

fect size (Cohen 1992), indicating that the associations

between psychopathy total scores and recidivism/institu-

tional infractions are strong enough to be easily recognized.

To enhance the understandability of this effect size, we can

imagine comparing the theoretical distributions of psy-

chopathy total scores for transgressors and non-transgres-

sors. The size of this effect indicates that the mean

psychopathy total score for the transgressors would be at

the 71st percentile of the non-transgressor group (U3, from

Cohen 1977).

The weighted mean d for PCL F1 averaged across 54

samples was 0.38. This can be descriptively classified as a

small-to-medium effect size (Cohen 1992), indicating that

although relations between F1 scores and recidivism/insti-

tutional infractions are notably smaller than the effect sizes

for PCL Total scores, they are not trivial. If we would

compare the theoretical distributions of F1 scores for the

transgressors and non-transgressors, the size of this effect

indicates that the mean F1 score for the transgressors would

be at the 65th percentile of the non-transgressor group (U3,

from Cohen 1977).

The weighted mean d for F2 across 53 samples was 0.60.

This can be descriptively classified as a medium effect size

(Cohen 1992), indicating that the relations between F2

scores and recidivism/institutional infractions are easily

detectable. If we would compare the theoretical distribu-

tions of F2 scores for the transgressors and non-transgres-

sors, the size of this effect indicates that the mean F2 score

for the transgressors would be at the 72nd percentile of the

non-transgressor group (U3, from Cohen 1977).

We used the Z statistic derived from Steiger (1980) to

compare the relative abilities of F1 and F2 to explain future

antisocial conduct. This test requires an estimate of the

correlation between the two factor scores, which we took to

be 0.50 based on Hare (2003) and Hemphill et al. (1998).

The result of this test indicated that F2 effect sizes were

significantly stronger in magnitude than F1 effect sizes

(Z = –8.92, p < 0.001).

Considerations Related to Moderator Analyses

Relating Moderators to Effect Sizes

As displayed in Table 3, the values of Qw are all sig-

nificant, indicating that the effect size distributions for

PCL Total, F1, and F2 were statistically heterogeneous.

Moderator analyses based on a fixed-effects model were

examined to explain this variability in effect sizes. Effect

sizes were weighted by the inverse of their variances in

all moderator analyses. We examined plots of each

moderator versus the effect size to detect outliers and

nonlinear relations before conducting moderator analyses.

One outlier was noted for the length of follow-up, which

is discussed below in the presentation of that moderator.

For each moderator, we present a test of its ability to

explain effect sizes, as well as a test of whether there

is a significant amount of variance remaining in effect

sizes after removing variability associated with the

moderator.

Table 3 Summary effect size

characteristics

Note: aThis number is not 95

because Ben-Horin 2001

provided only factor scores

PCL Total PCL Factor 1 PCL Factor 2

Number of Effects 94a 54 53

Number of Participants 15,826 8,653 8,603

Median d 0.57 0.38 0.58

Mean weighted d 0.55 0.38 0.60

Test comparing d to 0 Z = 40.93, p < 0.0001 Z = 21.44, p < 0.0001 Z = 32.78, p < 0.0001

95% confidence interval for d (0.52, 0.58) (0.35, 0.42) (0.56, 0.63)

Range of d (0.00, 1.62) (–0.09, 1.43) (0.00,1.29)

Heterogeneity Qw 271.12, p < 0.0001 104.50, p < 0.0001 136.32, p < 0.0001

32 Law Hum Behav (2008) 32:28–45
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Reducing Dependence Among Effect Sizes

Many studies provided information allowing us to calculate

effect sizes under several different levels of our moderator

variables. However, including multiple effect sizes from

the same study violates the assumption of independence

made by fixed-effects models. To resolve this dilemma, we

used a method originally suggested by Cooper (1989) to

minimize dependence while still making use of within-

study variability. Each study only contributed multiple

effect sizes to a moderator analysis if separate effects could

be calculated for different levels of that particular moder-

ator. Otherwise a single overall effect size was used in the

analysis. We therefore included dependent observations in

our analyses only when they are specifically related to the

moderator being analyzed. For example, a study that pre-

sented results broken down by both race (Caucasian and

non-Caucasian) and gender (male and female) would

contribute two effects to the moderator analysis of race

(one for its Caucasian participants and one for its non-

Caucasian participants, both averaging over gender), two

effects to the moderator analysis of gender (one for its male

participants and one for its female participants, averaging

over race), and one effect to every other moderator analysis

(averaging over both race and gender). Although all of our

analyses are based on the same set of studies, using this

method causes the number of effects and the total vari-

ability among the effect sizes to be different in each

moderator analysis.

Collapsing Across Offense Types and Ages

Previous meta-analyses have typically limited their consid-

eration to either specific offense types or to specific age

groups. We therefore examined whether these factors had

significant influences on effect sizes before choosing to

analyze them together. We compared effects measuring

recidivism to those measuring institutional infractions, as

well as effects measuring violent to those measuring non-

violent offenses. Given that these breakdowns were cate-

gorical, moderating effects were measured by Qb (see

Table 4). There were no significant differences between the

effect sizes found for institutional infractions and recidivism,

nor were there significant differences between the effect si-

zes found for violent and non-violent offenses. A weighted

regression analysis was conducted to predict effect sizes

from the mean age of each sample (mean ages ranged from

14 to 46 years). Age was not a significant moderator, indi-

cating that relations between psychopathy and future anti-

social conduct were consistent across differences in the

average age of the samples for PCL Total, F1, and F2 (see

Table 5). We also found that studies using the youth version

of the PCL (i.e., PCL:YV) were not significantly different

from those using the adult versions (i.e., PCL-R, PCL: SV,

PCL) of the PCL (Total Qb[1] = 0.017, p = 0.90), F1(Qb[1] =

0.41, p = 0.52), F2(Qb[1] = 1.75, p = 0.19). Since neither

offense type nor age appeared to have significant influences

on the relation between psychopathy and antisocial conduct,

we collapsed across these factors for all subsequent analyses.

Table 4 Results examining the

influence of offense type
PCL Total PCL Factor 1 PCL Factor 2

Types of Offenses

Recidivism

Number of Effects 62 29 29

Number of Participants 11,140 5,439 5,439

Mean weighted d 0.50 0.37 0.64

Institutional Infractions

Number of Effects 45 30 29

Number of Participants 6,137 3,898 3,848

Mean weighted d 0.53 0.41 0.51

Test Qb[1] = 0.18, p = 0.67 Qb[1] = 0.12, p = 0.73 Qb[1] = 0.96, p = 0.33

Nonviolent Offenses

Number of Effects 81 46 45

Number of Participants 10,152 5,982 5,932

Mean weighted d 0.59 0.37 0.60

Violent Offenses

Number of Effects 68 39 38

Number of Participants 12,359 6,437 6,387

Mean weighted d 0.47 0.40 0.57

Test Qb[1] = 3.32, p = 0.07 Qb[1] = 0.01, p = 0.93 Qb[1] = 0.01, p = 0.92
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Moderator Analyses Related to Sample Generalizability

Country

We examined whether the country in which the study was

conducted had a significant influence on effect sizes. The

first category included studies conducted solely in the

United States. The second category was comprised of

studies conducted in Canada, and the third category con-

sisted of studies conducted in European countries. This

variable was a significant moderator of PCL Total and F2

effect sizes (see Table 6). Since Qb provides an omnibus

test of differences across the three levels in this variable, we

performed contrasts to determine the exact nature of these

effects (Rosenthal and Rubin 1982). The results indicated

that the mean effect sizes for studies conducted in Canada

and Europe were significantly larger than those found in

studies conducted in the United States for both PCL Total

(Z = 5.73, p < 0.001) and F2 (Z = 3.24, p < 0.001). Coun-

try was not a significant moderator of F1 effect sizes.

Race

Even though race is a categorical variable at the subject

level, race is naturally continuous at the study level.

When a study reported frequencies of participants’ races

but did not provide results separately by race, we coded

the proportion of Caucasians in the study. When a study

reported results separated by race, we included separate

effect sizes for Caucasians and non-Caucasians, coding

the effect size for Caucasians as 100% Caucasian and the

effect size for non-Caucasians as 0% Caucasian. Table 5

displays the estimate and standard error of the slope

coefficients predicting effect size from the percentage of

Caucasian participants in the sample. Results from this

analysis suggest that effect sizes varied depending on the

racial composition of the sample. The results for PCL

Total and F2 indicate that samples with larger numbers of

Caucasian participants had larger effect sizes. Relations

between antisocial conduct and F1 were consistent across

samples.

Table 5 Moderator analyses for continuous variables

PCL Total PCL Factor 1 PCL Factor 2

Age

Number of Effects 90 50 49

Unstandardized coefficient b1 –0.002 –0.0021 –0.0001

Standard error of b1 0.0036 0.0036 0.0046

Test of b1 „ 0 Z = –0.91, p = 0.36 Z = –0.80, p = 0.43 Z = –0.05, p = 0.96

Test of variability not explained by moderator Qw[88] = 231.32, p < 0.001 Qw[48] = 88.65, p < 0.001 Qw[47] = 131.89, p < 0.001

Race

Number of Effects 62 39 38

Unstandardized coefficient b1 0.0029 0.0013 0.0046

Standard error of b1 0.0014 0.0016 0.0020

Test of b1 „ 0 Z = 3.40, p < 0.001 Z = 1.09, p = 0.28 Z = 3.73, p < 0.001

Test of variability not explained by moderator Qw[60] = 169.45, p < 0.001 Qw[37] = 65.34, p = 0.003 Qw[36] = 98.21, p < 0.001

Gender

Number of Effects 89 49 48

Unstandardized coefficient b1 –0.0021 –0.0028 –0.0002

Standard error of b1 0.0013 0.0011 0.0015

Test of b1 „ 0 Z = –2.58, p = 0.001 Z = –3.34, p < 0.001 Z = –0.29, p = 0.77

Test of variability not explained by moderator Qw[87] = 262.54, p < 0.001 Qw[47] = 86.78, p < 0.001 Qw[46] = 149.23, p < 0.001

Length of Follow-upa

Number of Effects 89 50 49

Unstandardized coefficient b1 –0.0005 –0.0002 0.0024

Standard error of b1 0.0006 0.0008 0.0009

Test of b1 „ 0 Z = –1.26, p = 0.21 Z = –0.39, p = 0.70 Z = 3.96, p < 0.001

Test of variability not explained by moderator Qw[87] = 217.97, p < 0.001 Qw[48] = 93.65, p < 0.001 Qw[47] = 113.81, p < 0.001

Note: aExcludes Weiler and Widom (1996)
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Table 6 Moderator analyses for categorical variables

PCL Total PCL Factor 1 PCL Factor 2

Country

United States

Number of Effects 33 24 23

Number of Participants 5,342 3,305 3,255

Mean weighted d 0.42 0.39 0.49

Canada

Number of Effects 37 18 18

Number of Participants 7,367 4,111 4,111

Mean weighted d 0.63 0.30 0.62

European Countries

Number of Effects 23 11 11

Number of Participants 2,925 1,173 1,173

Mean weighted d 0.62 0.40 0.68

Test of variability explained by moderator Qb[2] = 35.02, p < 0.001 Qb[2] = 2.19, p = 0.34 Qb[2] = 15.12, p < 0.001

Test of variability not explained by moderator Qw[90] = 232.96, p < 0.001 Qw[51] = 102.32, p < 0.001 Qw[50] = 119.84, p < 0.001

Institutional Setting

Psychiatric

Number of Effects 35 18 18

Number of Participants 6,326 3,567 3,567

Mean weighted d 0.58 0.43 0.66

Non-psychiatric

Number of Effects 58 36 35

Number of Participants 9,440 5,086 5,036

Mean weighted d 0.52 0.35 0.55

Test of variability explained by moderator Qb[1] = 3.30, p = 0.07 Qb[1] = 2.87, p = 0.09 Qb[1] = 6.17, p = 0.01

Test of variability not explained by moderator Qw[91] = 266.82, p < 0.001 Qw[52] = 101.63, p < 0.001 Qw[51] = 130.15, p < 0.001

Information Used to Assess the PCL

File Only

Number of Effects 41 21 21

Number of Participants 6,846 3,476 3,476

Mean weighted d 0.60 0.43 0.69

File and Interview

Number of Effects 49 31 30

Number of Participants 8,410 4,721 4,671

Mean weighted d 0.52 0.35 0.54

Test of variability explained by moderator Qb[1] = 4.38, p = 0.04 Qb[1] = 3.20, p = 0.07 Qb[1] = 10.76, p = 0.001

Test of variability not explained by moderator Qw[88] = 264.30, p < 0.001 Qw[50] = 100.75, p < 0.001 Qw[49] = 124.05, p < 0.001

Independence of Assessments

Predictive

Number of Effects 41 24 24

Number of Participants 5,107 3,253 3,253

Mean weighted d 0.53 0.29 0.53

Mixed

Number of Effects 33 19 19

Number of Participants 5,583 3,269 3,269

Mean weighted d 0.57 0.39 0.64
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Gender

We coded gender continuously at the study level in the

same way that we coded race, except that this moderator

represents the proportion of male participants. Table 5

displays the weighted regression results predicting effect

sizes from gender. Gender composition of the sample was a

significant moderator of PCL Total and F1 effect sizes. The

negative regression coefficients indicate that the PCL Total

and F1 scores explained future antisocial conduct better in

samples that included more female participants. F2 effect

sizes appear to be equivalent despite the gender composi-

tion of the samples.

Institutional Setting

Two categories were coded to differentiate the institutional

setting of the samples. The first category included studies

conducted in forensic or civil hospitals, whereas the second

category included participants from jail, detention, and

prison settings. Results indicate that institutional setting

was a significant moderator of F2 effect sizes. The mean F2

effect size was larger in samples of patients than in samples

of detainees (see Table 6).

Moderator Analyses Related to Study Methodology

Length of Follow-up

Length of follow-up was coded as a continuous variable

that indicated the average number of months between the

rating of the PCL and the collection of outcome data.

Examination of a scatter plot graphing effect sizes versus

length of follow-up indicated one outlier with a follow-up

period of 20 years (Weiler and Widom 1996). This follow-

up period was substantially longer than the second longest

follow-up of 12 years, so we excluded this study from our

analyses of this moderator. Table 5 displays the weighted

regression analysis predicting effect size from length of

follow-up with this outlier removed. Length of follow-up

was not a significant moderator of PCL Total and F1 effect

sizes, indicating that they remained consistent across

varying lengths of follow-up. Length of follow-up was a

significant moderator of effect sizes for F2, such that these

effect sizes were.

Information Used to Assess the PCL

For this moderator, we distinguished studies that generated

PCL ratings using only file information from standard

administrations. PCL Total and F2 effect sizes were sig-

nificantly larger when the ratings were based only on file

information (see Table 6), although this moderator did not

influence F1 effect sizes.

Independence of Assessments

Researchers in the area of psychopathy frequently use

the terms ‘‘prospective’’ or ‘‘retrospective’’ to describe

the relation between the assessment of psychopathy and the

collection of outcome measures. However, different

researchers use these terms in different ways. We therefore

developed an objective system to code the independence of

assessments based on the details of each study’s method

rather than relying on labels that authors provided. Four

groups were initially created to examine how the inde-

pendence of the PCL and outcome assessments influenced

effect sizes. The first group, labeled ‘‘predictive,’’ included

studies in which PCL ratings were made before the out-

come data were collected. A second category, ‘‘mixed with

independence,’’ included studies in which PCL ratings

were made after the outcome data were collected, but the

PCL ratings were based only on information collected prior

to the period during which the outcomes were gathered.

This second category required evidence that the data used

to make PCL ratings and the data used to code outcomes

were separate. The third group, labeled ‘‘mixed without

independence,’’ consisted of studies similar in design to the

‘‘mixed with independence’’ group; however, these studies

did not explicitly indicate that PCL raters had no knowl-

edge of the outcome data while making PCL ratings.

Studies in this group still based the ratings of the PCL and

the outcomes on different sources of information. If it was

not clear that the PCL and outcomes were based on

Table 6 continued

PCL Total PCL Factor 1 PCL Factor 2

Postdictive

Number of Effects 22 14 13

Number of Participants 4,752 2,789 2,739

Mean weighted d 0.45 0.45 0.55

Test of variability explained by moderator Qb[2] = 8.64, p = 0.01 Qb[2] = 9.99, p = 0.007 Qb[2] = 5.75, p = 0.06

Test of variability not explained by moderator Qw[93] = 264.17, p < 0.001 Qw[54] = 99.33, p < 0.001 Qw[53] = 148.60, p < 0.001

36 Law Hum Behav (2008) 32:28–45

123



different sources of information, or the authors explicitly

stated that the PCL raters had knowledge of the outcomes,

the study was coded ‘‘postdictive.’’ Studies in the first

category have been previously labeled ‘‘prospective’’ in

the literature, whereas those in the last three categories

have previously been labeled ‘‘retrospective’’ in the liter-

ature. No significant differences were found between

studies coded ‘‘mixed with independence’’ and ‘‘mixed

without independence.’’ We therefore collapsed these

groups into one category labeled ‘‘mixed’’ for our

analyses.

We used Qb to estimate the amount of variability be-

tween these groups because of the categorical nature of this

variable. Independence of assessments was a significant

moderator of PCL Total and F1 effect sizes (see Table 6).

Contrasts (Rosenthal and Rubin 1982) indicated that the

mean PCL Total score in postdictive studies was signifi-

cantly lower than the average of the other two groups

(Z = –2.78, p < 0.01), while the mean F1 score for pre-

dictive studies was significantly higher than the average of

the other two groups (Z = –3.02, p < 0.001).

Combined Analysis of Moderator Variables

Relations Among Moderator Variables

We used correlations, chi-square tests, and ANOVAs to

determine if there were any significant relations among the

moderators (i.e., country, race, gender, institutional setting,

length of follow-up, information used to assess the PCL,

and independence of assessments). The significant results

from these analyses (using a = 0.002 based on a Bonfer-

roni correction) are presented in Table 7.1 We found that

the country in which a study was conducted was signifi-

cantly related to the proportion of minorities in the sample,

such that those conducted in the United States had

more minorities (51%) than those conducted in either

Canada (23%) or European countries (25%). We also found

that the information used to assess the PCL, the indepen-

dence of assessments, and the institutional setting were all

significantly related to each other. Predictive studies

generally used both file and interview information and

were primarily conducted in non-psychiatric settings.

Independent Effects of Country and Race

Given that race and country were significantly related to

each other, we performed a multiple regression analysis to

determine the unique ability of race and country to explain

variability in the effect sizes (Lipsey and Wilson 2000).

Results from these analyses are conceptually the same as

results from a standard multiple regression analysis,

allowing us to determine if each moderator variable has a

unique influence on effect sizes above and beyond the

influence of the other moderator variable. Since studies

conducted in Canada and Europe had generally the same

proportions of non-Caucasian participants and similar

mean effect sizes, we combined these studies into one level

for our regression analysis. The country moderator variable

therefore had two levels: studies conducted in the United

States and studies conducted outside of the United States.

The results of this multiple regression analysis are pre-

sented in Table 8. We found that country was a unique

predictor of PCL Total effect sizes, such that effect sizes

were larger in studies conducted outside of the United States,

but was not a unique predictor of F2 effect sizes. We also

found that the proportion of Caucasian participants was a

unique predictor of F2 effect sizes, such that samples with

more Caucasian participants showed stronger effects, but

was not a unique predictor of PCL Total effect sizes. The

original moderator analyses indicated that both of these

variables were able to explain PCL Total and F2 effect sizes.

The fact that the original bivariate relations were only par-

tially replicated in the multiple regression analysis indicates

the presence of multicollinearity between Country and Race.

Independent Effects of Institutional Setting, Information

Used to Assess the PCL, and Independence of Assessments

We found that predictive studies generally used both file

and interview information and were primarily conducted in

non-psychiatric settings. We therefore performed a multi-

ple regression analysis to determine the unique ability of

Table 7 Significant relations

between moderators
Variables Test

Information Used to Assess the PCL

and Institutional Setting

v2[1] = 18.80, p < 0.001

Independence of Assessments

and Institutional Setting

v2[2] = 17.34, p < 0.001

Information Used to Assess the PCL

and Independence of Assessments

v2[2] = 47.60, p < 0.001

Race and Country F[2, 59] = 12.92, p < 0.001

1 A table of the non-significant relations is available from the first

author.
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institutional setting, the information used to assess the

PCL, and the independence of assessments to explain

variability in the effect sizes (Lipsey and Wilson 2000).

The results of this multiple regression analysis are pre-

sented in Table 8. The type of institutional setting had a

unique influence on effect sizes beyond the influence of the

information used to assess the PCL, and the independence

of assessments. Mean PCL Total and F2 effect sizes were

significantly larger in psychiatric samples than in detained

samples. The information used to assess the PCL did not

uniquely affect PCL Total, F1, or F2 effect sizes. The

independence of assessments had a unique influence on

both PCL Total and F2 effect sizes beyond the influence of

institutional setting and the information used to assess the

PCL.

The two significant effects of independence of assess-

ments appear to contradict each other. The mean PCL Total

effect size for predictive designs was significantly higher

than the mean PCL Total effect size for postdictive

designs; whereas the mean F1 effect size for predictive

designs was significantly lower than the mean F1 effect size

for postdictive designs. This inconsistency was due to the

fact that the effect of independence of assessments in the

studies that provided both PCL Total and factor scores was

different from that found in studies that only provided PCL

Total scores. For the studies that reported factor scores, the

mean PCL Total effect size for predictive designs

(d = 0.54) was lower than the mean PCL Total effect size

for postdictive designs (d = 0.72). For studies that did not

report factor scores, the mean PCL Total effect size for

predictive designs (d = 0.64) was larger than the mean

PCL Total effect size for postdictive designs (d = 0.24).

Discussion

The current meta-analysis examined a broad cross-section

of studies investigating the relation between psychopathy

and antisocial conduct. The overall weighted mean effect

sizes were clearly within the range of those reported by

prior meta-analyses. The impulsive and antisocial behav-

ioral traits of psychopathy (i.e., F2) had a stronger relation

Table 8 Multiple regression analyses

PCL Total PCL Factor 1 PCL Factor 2

Multiple Regression with Race and Country

Number of Effects 62 39 38

Unstandardized coefficient b1
a –0.204 0.064 –0.045

Standard error of b1 0.045 0.702 0.072

Test of b1 „ 0 Z = –4.51, p < 0.001 Z = 0.09, p = 0.93 Z = –0.63, p = 0.53

Unstandardized coefficient b2
b 0.001 0.002 0.004

Standard error of b2 0.001 0.001 0.002

Test of b2 „ 0 Z = 0.80, p = 0.43 Z = 1.34, p = 0.18 Z = 2.23, p = 0.03

Test of variability not explained by model Qw[59] = 149.21, p < 0.001 Qw[36] = 64.50, p = 0.002 Qw[35] = 97.81, p < 0.001

Multiple Regression with Information Used to Assess the PCL, Independence of Assessments, and Institutional Setting

Number of Effects 87 50 49

Unstandardized coefficient b1
c –0.089 0.031 –0.0097

Standard error of b1 0.068 0.087 0.089

Test of b1 „ 0 Z = –1.31, p = 0.19 Z = 0.36, p = 0.72 Z = –0.11, p = 0.91

Unstandardized coefficient b2
d –0.12 0.19 0.026

Standard error of b2 0.049 0.070 0.072

Test of b2 „ 0 Z = –2.45, p = 0.01 Z = 2.67, p = 0.008 Z = 0.36, p = 0.72

Unstandardized coefficientb3
e –0.06 –0.013 –0.073

Standard error of b3 0.056 0.073 0.074

Test of b3 „ 0 Z = –1.21, p = 0.23 Z = –0.18, p = 0.86 Z = –1.00, p = 0.32

Unstandardized coefficient b4
f –0.079 –0.035 –0.13

Standard error of b4 0.040 0.054 0.055

Test of b4 „ 0 Z = –1.99, p = 0.05 Z = –0.65, p = 0.52 Z = –2.43, p = 0.02

Test of variability not explained by model Qw[82] = 236.03, p < 0.001 Qw[45] = 77.35, p = 0.002 Qw[44] = 105.17, p < 0.001

Note: aDummy code for studies conducted in the United States—studies conducted outside the United States; bProportion of whites in the

sample; cDummy code for mixed—predictive; dDummy code for postdictive—predictive; eDummy code for file and interview—file only;
fDummy code for non-psychiatric—psychiatric
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with antisocial conduct than did the affective and inter-

personal traits (i.e., F1), which is consistent with previous

meta-analyses. We found that moderators often had dif-

ferent influences on F1 and F2 effect sizes, implying that

there are important differences between the constructs

represented by these two factors.

Psychopathy explained recidivism/infractions equally

well across younger and older samples. However, it should

be noted that our use of average ages might obscure

important differences that occur close to ends of the dis-

tribution (e.g., young adolescents and older adults) since

these individuals constitute small proportions of the sam-

ples. Even though the current meta-analytic results indicate

that the PCLs are moderately and consistently predictive of

negative outcomes across ages, more research is needed on

the applicability and viability of the concept in youth (see

Farrington 2005; Rutter 2005).

Several other sample characteristics influenced the

explanatory power of psychopathy. The magnitude of PCL

Total and F1 effect sizes were stronger in samples con-

taining higher proportions of females. F2 effect sizes were

larger for patients than for detainees, even when controlling

for aspects of study methodology. PCL Total and F2 effect

sizes were larger in studies with more Caucasian partici-

pants and in studies conducted outside of the United States.

The effects of race and country were highly collinear,

making it difficult to determine whether either or both of

these variables had unique influences on the psychopathy

and antisocial conduct relation.

File only studies were primarily postdictive and con-

ducted in psychiatric settings. After controlling for inde-

pendence of assessments and institutional setting, the type

of information used to assess the PCL did not substantially

influence effect sizes. However, the independence of

assessments uniquely affected the predictive ability of PCL

Total and F1 scores, even after controlling for the influence

of other moderators. We are hesitant to make strong con-

clusions from these results since the effect of this moder-

ator in studies reporting both total and factor scores

differed from the effect in those reporting only the total

scores. While it is unclear how the independence of

assessments affects the relation between psychopathy and

antisocial conduct, there is evidence that this variable does

influence effect sizes. Future research should continue to

use predictive studies to study the true effects of psy-

chopathy. Postdictive studies are vulnerable to criterion

contamination, which potentially adds bias to study results.

It does not matter methodologically whether postdictive

studies lead to larger or smaller effect sizes than predictive

studies, since we know that the predictive studies will lead

to more accurate conclusions.

The antisocial and impulsive behavioral aspect of psy-

chopathy (i.e., F2) had better predictive ability at longer

follow-up periods. To explain this result, it is useful to

identify three categories of individuals: (A) non-trans-

gressors, (B) unsuccessful transgressors (i.e., those appre-

hended), and (C) successful transgressors (i.e., those not

apprehended). Psychopathy is theoretically related to

whether an individual engages in antisocial conduct (cat-

egories B and C), but these outcomes are only measured by

examining those who have been caught (category B alone).

Over longer follow-up periods, the number of successful

transgressors will dwindle because each additional trans-

gression provides another opportunity for the transgressor

to be caught. This means that what we want to measure (all

transgressors—categories B and C) is more similar to what

we actually measure (apprehended transgressors—category

B) when follow-up periods are longer. We would therefore

expect the predictive ability of psychopathy to increase

with longer follow-up periods.

Our results replicated some findings from prior meta-

analyses while failing to replicate others. Consistent with

Guy et al. (2005), we found that effect sizes were larger in

studies conducted outside of the United States than those

conducted in the United States. We replicated Hemphill

et al.’s (1998) finding that effect sizes were larger at longer

follow-up periods and Edens et al.’s (2007) finding that

effect sizes were larger in Caucasian samples. Our finding

that effect sizes were consistent across offense types and

age groups replicated Edens and Campbell (2007) and

Walters (2003b). However, our finding that effect sizes

were stronger for samples with larger numbers of females

specifically contradicts Edens et al.’s (2007) observation

that psychopathy was more predictive for males. Our meta-

analysis revealed that country, gender, race, institutional

setting, information used to assess the PCL, independence

of assessments, and length of follow-up significantly

influenced effect sizes, conflicting with null findings by

Edens and Campbell (2007), Edens et al. (2007), Guy et al.

(2005), and Walters (2003b). Although it is useful to pro-

vide in-depth analyses of particular populations or partic-

ular offense categories, our results show that it can also be

beneficial to take a broader look at the psychopathy liter-

ature. By examining the data in this way, we were able to

provide a more encompassing picture of the explanatory

power of the PCLs. We also extended previous meta-

analyses by examining the unique predictive abilities of

moderator variables that were significantly related to each

other, providing a more detailed picture of the relation

between psychopathy and antisocial conduct.

We would like to note a few limitations of the current

meta-analysis that future research may address. Findings

from the current study apply only to studies using PCL

measures, and are therefore less generalizable to the

broader psychopathy literature base that includes self- or

parent-report measures (e.g., Antisocial Process Screening
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Device). Furthermore, our results only provide empirical

evidence on institutionalized and imprisoned samples. How

well these findings extend to community samples will need

to be examined in future meta-analyses of studies investi-

gating non-institutionalized samples. The findings in the

current study are also limited to the two-factor model of

psychopathy. Recent research indicates that newer factor

models may be more appropriate. Relations between PCL

scores and antisocial conduct may not be as strong as those

found in the current meta-analysis if researchers use the

three-factor model, which removes antisocial conduct as a

factor. Meta-analyses of newer factor models of psychop-

athy may also uncover different moderator results than

those found in the current meta-analysis.

Implications and Future Considerations

Using psychopathy as a clinical measure of the likelihood

of institutional misconduct and post-release outcomes is

moderately supported by the empirical evidence to date.

However, researchers, clinicians, and decision-makers in

this area need to take care that information about psy-

chopathy is used appropriately. Predicting recidivism or

institutional maladjustment differs from many clinical

predictions in the obvious implications for both the indi-

vidual (e.g., abridgement of personal freedoms) and society

(e.g., community safety). PCL scores are sometimes used

to justify harsher sentences, transfers of youth to adult

court, longer parole ineligibility periods, and capital sen-

tencing (Cunningham and Reidy 2002; Zinger and Forth

1998). Some state sex offender commitment statutes even

require that the PCL be given during psychological eval-

uations (Edens 2001). Given the seriousness of these psy-

cho-legal determinations, we must recommend that

clinicians and legal decision makers consider risk and

protective factors beyond psychopathy when attempting to

predict future behaviors.

We found that several important individual characteris-

tics influence how well the Hare PCLs predict antisocial

behaviors. Our results suggest that predictions of antisocial

conduct based on the Hare PCLs should be interpreted more

cautiously for members of minority ethnic groups, males,

and prisoners than for Caucasians, females, and psychiatric

patients. Furthermore, our work suggests that predictions of

antisocial conduct will be less reliable for shorter follow-up

periods than for longer follow-up periods.

Researchers and clinicians should also be cautious when

interpreting the limited predictive ability of F1 scores. High

scores on F1 indicate interpersonal charm, exploitative

manipulation, and self-advancing deceitfulness, which are

likely associated with duping the system and escaping

documentation of antisocial conduct. It is possible that

some individuals scoring high on F1 engage in comparable

amounts of antisocial behaviors, yet are interpersonally

skilled, cunning, and manipulative enough to escape doc-

umentation. Future studies could examine this hypothesis

by using outcome criteria such as dismissed charges, staff

observations, and institutional notes.

As a final note we would like to offer researchers our

suggestions regarding what information should be reported

so that readers can accurately evaluate their studies. We

found surprising variability in the reporting of study

methodology across the articles reviewed for the current

analysis. Consistent with the recommendations of Hemp-

hill et al. (1998), we propose that researchers provide

details regarding institutional, sample, and demographic

characteristics; release and follow-up variables; details

about the antisocial outcomes being examined; and rela-

tions between PCL scores (including factor scores) and

antisocial behavior. We also recommend that researchers

provide details about rater characteristics (e.g., race, gen-

der, professional background, training on PCL measures)

and report both PCL Total and factor scores that are indi-

vidualized by gender and ethnicity. Documentation of this

information is necessary to judge the methodological

quality of the study and provides invaluable data for future

meta-analyses.

Psychopathy has received a considerable amount of

empirical attention and is well into the later stages of

construct and test validation. Future studies can enhance

our understanding of the relation between psychopathy and

antisocial outcomes by: (a) examining outcomes over long-

term follow-up periods (greater than 2 years), (b) using

predictive methods to gather outcome data, (c) scoring the

Hare PCL using both interview and file information, (d)

examining diverse samples including women, ethnic

minorities, and individuals with mental illnesses, and (e)

investigating outcomes directly measuring antisocial

behaviors rather than relying on technical charges or doc-

umented offenses.

The clinical and empirical popularity of psychopathy is

evident from the number as well as the diversity of studies

included in this meta-analysis. Researchers have carefully

investigated the basic relations between psychopathy and

antisocial conduct, but the complexities of this relation are

less understood. Future research exploring how situational

factors and individual characteristics influence the relation

between psychopathy and antisocial conduct will greatly

enhance the psychological theories on and clinical uses of

psychopathy.

Acknowledgments We would like to thank the following

researchers for graciously providing us with additional data and

information: Rosalind Catchpole, David Cooke, Dewey Cornell,

Kevin Douglas, John Edens, Heather Gretton, Robert Hare, Niklas
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Appendix

A. Overall effect sizes for included studies

Study N Total F1 F2

Auslander (1999) 124 0.24 –0.002 0.33

Barbaree et al. (2001) 215 0.38 0.07 0.46

Bauer (2001) 80 0.87 0.87 0.47

Belfrage et al. (2000) 41 0.94 0.64 0.99

Ben-Horin (2001) 64 – 0.37 0.15

Blum (2004) 53 0.57 – –

Brandt (1994) 130 0.31 0.25 0.25

Brandt et al. (1997) 130 0.62 0.48 0.71

Buffington-Vollum et al. (2002) 58 0.71 – –

Burke (2004) 99 0.52 0.63 0.79

Catchpole and Gretton (2003) 67 0.91 – –

Coid (2002) 81 1.17 – –

Cooke et al. (2001b) 243 0.45 0.15 0.35

Corrado et al. (2004) 161 0.62 – –

Cruise (2001) 105 0.29 0.30 0.23

Dernevik et al. (2002) 54 0.34 – –

Douglas et al. (2005a) 188 0.46 0.28 0.54

Douglas et al. (2005b) 176 0.91 0.38 1.13

Doyle et al. (2002) 87 1.19 – –

Edens et al. (1999) 50 0.29 0.25 0.34

Firestone et al. (2000) 128 0.52 0.44 0.56

Forth et al. (1990) 75 0.54 – –

Gacono et al. (1997) 36 1.40 1.43 0.61

Glover (1993) 114 0.15 – –

Glover et al. (2002) 106 0.34 –0.06 0.58

Grann et al. (1999) 352 0.54 – –

Gray et al. (2003) 34 0.72 0.36 0.98

Gray et al. (2004) 221 0.67 0.31 1.06

Gretton et al. (2005) 189 0.73 – –

Gretton et al. (2004) 157 0.43 0.29 0.58

Hahn (1998) 134 0.95 – –

Hare et al. (2000) Belgium 60 0.82 – –

Hare et al. (2000) England 652 0.82 – –

Harris (2003) 381 0.86 0.69 0.68

Harris et al. (2003) 396 0.51 – –

Hart et al. (1988) 231 0.70 – –

Heilbrun et al. (1998) 218 0.18 0.06 0.13

Hemphill et al. (1998) 681 0.44 0.22 0.59

Hicks et al. (2000) 95 0.65 0.44 0.75

Hildebrand et al. (2004a) 94 0.56 0.36 0.53

Hildebrand et al. (2004b) 92 0.58 0.27 0.61

Hill (1997) 148 0.70 – –

Hobson et al. (2000) 60 0.82 0.97 0.34

Hodgins et al. (2003) 128 0.22 – –

Kosson et al. (1997) 98 0.00 0.00 0.00

Kroner and Loza (2001) 78 0.65 – –

Kroner and Mills (2001) 97 0.48 – –

continued

Study N Total F1 F2

Kunz et al. (2004) 75 0.90 – –

Langstrom and Grann (2000) 46 0.45 – –

Loucks and Zamble (2000) 100 1.20 0.69 1.03

Loza and Loza-Fanous (2001) 68 0.68 – –

Marczyk et al. (2003) 72 0.07 – –

McCoy (1998) 535 0.68 – –

McNiel et al. (2003) 100 0.32 0.46 0.14

Moltó et al. (1995) 117 0.73 – –

Moltó et al. (2000) 21 1.31 – –

Murrie (2002) 128 0.30 0.28 0.20

Nicholls (2004) 79 0.65 0.63 0.62

Nicholls et al. (2004) 268 0.47 0.38 0.45

O’Neill et al. (2003) 64 0.70 0.47 0.72

Palmer (1997) 201 0.58 0.41 0.58

Polvi (2001) 215 0.58 0.42 0.62

Ponder (1999) 50 0.13 0.13 –

Porter et al. (2001) 124 0.47 0.00 0.75

Rabinowtiz-Greenberg et al. (2002) 221 0.56 – –

Reiss et al. (2000) 89 0.14 – –

Rice and Harris (1992) 192 0.47 – –

Rice et al. (1990) 178 0.60 – –

Richards et al. (2003) 286 0.25 0.25 0.19

Ridenour et al. (2001) 80 1.28 1.04 1.29

Ridenour et al. (2003) 26 1.12 – –

Rogers et al. (1997) 81 0.55 0.63 0.63

Rowe (2003) 408 0.71 0.53 0.74

Salekin et al. (1997) 103 0.35 0.34 0.29

Salekin et al. (1998) 78 0.41 0.54 0.28

Serin (1996) 81 0.62 0.41 0.61

Serin and Amos (1995) 300 0.57 – –

Serin et al. (2001) 68 0.46 –0.09 0.81

Shine and Hobson (2000) 104 0.41 0.24 0.51

Sjostedt and Langstrom (2002) 51 0.23 –0.07 0.39

Skilling et al. (2002) 684 0.76 0.49 0.83

Skeem and Mulvey (2001) 871 0.77 0.58 0.82

Spain et al. (2004) 85 0.44 0.27 0.32

Stafford (1998) 72 0.84 0.66 0.78

Stalenheim (2004) 45 1.03 0.65 1.13

Tengstrom et al. (2000) 141 0.11 – –

Toldson (2002) 251 0.26 – –

Toupin et al. (1995) 52 0.93 – –

Weiler and Widom (1996) 1069 0.10 – –

Westendorf (2002) 59 0.34 0.18 0.36

Whalen (1999) 122 0.52 0.43 0.56

Wong (1987) 120 0.71 – –

Wormith and Ruhl (1986) 75 0.76 – –

Young et al. (2004) 204 0.28 – –

Zamble and Palmer (1995) 106 1.62 – –

Note: F1 = Factor 1; F2 = Factor 2, – = not reported
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