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 Objective: Criminological research consistently demonstrates that approximately 5% of study populations are
comprised of pathological offenders who account for a preponderance of antisocial behavior and violent
crime. Unfortunately, there have been no nationally representative epidemiological studies characterizing the

severe 5% group.
Materials and Methods: Data from the 2001-2002 National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC), a nationally representative sample of 43,093 non-institutionalized U.S. residents aged
18 years and older were analyzed using latent class analysis to assess sociodemographic, psychiatric, and
behavioral characteristics.
Results: Four-classes of respondents were identified vis-à-vis lifetime externalizing behaviors. A normative
class (66.1% of respondents) demonstrated little involvement in antisocial conduct. A low substance use/high
antisocial behavior class (20.7% of respondents) and high substance use/moderate antisocial behavior (8.0% of
respondents) class evinced diverse externalizing and psychiatric symptoms. Finally, a severe class (5.3% of
respondents) was characterized by pathological involvement in more varied and intensive forms of antisocial
and externalizing behaviors and extensive psychiatric disturbance.
Conclusions: The current study is the first nationally representative epidemiological study of criminal careers/
externalizing behavior spectrum in the United States and validates the existence of the 5% pathological group
demonstrated by prior research.

© 2010 Elsevier Ltd. All rights reserved.
Introduction

The empirical finding that approximately 5% of a sample or
population is constituted by pathological offenders has been so
frequently documented that it is nearly axiomatic. Across social and
behavioral science literatures and spanning a range of constructs,
including life-course-persistent offenders, serious, violent, and chronic
delinquents, psychopaths, and career criminals, this 5% group is
characterized by a disproportionate contribution to crime and related
social problems, by a sharply disproportionate contribution to serious
violence, by evidence of life-long psychopathology, and by the
imposition of extreme social burden and other collateral costs (DeLisi,
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2005; Hodgins, Viding, & Plodowski, 2009; Moffitt, 1993; Salekin &
Lynam, 2010; Vaughn & DeLisi, 2008). Indeed, this group has been
identified as the most pressing and important problem in pediatric
mental health (Eme, 2010), and studies indicate that individual
offenders can produce millions of dollars in justice system, victimiza-
tion, and related costs (Cohen, 1998; Cohen & Piquero, 2009; DeLisi &
Gatling, 2003; DeLisi, Kosloski, Sween, Hachmeister, Moore, & Drury,
2010). For these reasons, better understanding of the causes and
correlates of pathological antisocial behavior are central to prevention,
treatment, and criminal justice interventions.

Although a large literature has documented the social and offending
histories of this cadre of severe offenders, there are important
methodological limitations of this prior work. First, birth cohort designs
(e.g., Brame,Mazerolle, & Piquero, 2010; Gomez-Smith&Piquero, 2005;
Piquero & Buka, 2002; Piquero & White, 2003; Wolfgang, Figlio, &
Sellin, 1972) are geographically circumscribed, and although relatively
large in terms of sample size, are too small to produce a nationally
representative profiles of this population. Second, many examinations
of criminal careers and the small group of severe offenders among them
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were unfortunately based on data that contained too few pathological
offenders (particularly those who commit murder and rape) (DeLisi,
2001; Piquero, Farrington, & Blumstein, 2007). This led to a third,
concomitant problem that centered on the use of relatively small,
enriched samples of correctional clients, arrestees, civilly committed
patients, and other defendants (Berg & DeLisi, 2005; Harris, Smallbone,
Dennison, & Knight, 2009; Lussier, LeBlanc, & Proulx, 2005; McCluskey,
McCluskey, & Bynum, 2006; Schroeder, Giordano, & Cernkovich, 2010)
or the use of inmate data to examine offending careers occurring in the
community and even during confinement (Blackburn & Trulson, 2010;
Cunningham, Sorensen, Vigen, &Woods, 2010; Roberts &Wells, 2010).
These conditions placed investigators in a bind in terms of securing data
that were potentially generalizable to the broader universe of offenders
while also enriched enough to contain pathological offenders. Charac-
terizing theextremesof the externalizing spectrumas termedby research
on problem behavior in the psychological and psychiatric sciences
(KruegerHicks, Patrick, Carlson, Iacono,&McGue, 2002;Krueger,Markon,
Patrick, & Iacono, 2005) seems an important contribution to the
criminological study of asymmetry in offending. And, although the
criminal careers paradigm is a leading arena of research in criminology,
there has not yet been a nationally representative, epidemiological study
of externalizing antisocial behavior with particular focus on the
pathological, severe 5% group. The current study fills this void.

Methods

Participants

Study findings are based on data from the 2001-2002 National
Epidemiologic Survey on Alcohol and Related Conditions (NESARC).
NESARC is a nationally representative sample of 43,093 non-
institutionalized U.S. residents aged 18 years and older (Grant et al.,
2003). The survey gathered background data and extensive informa-
tion about substance use and comorbid psychiatric disorders,
including personality disorders, from individuals living in households
and group settings such as shelters, college dormitories, and group
homes in all 50 states and the District of Columbia. NESARC utilized a
multistage cluster sampling design, oversampling young adults,
Hispanics, and African-Americans in the interest of obtaining reliable
statistical estimation in these subpopulations, and to ensure appro-
priate representation of racial/ethnic subgroups. The overall response
rate was 81%. Data were weighted at the individual and household
levels to adjust for oversampling and non-response on demographic
variables (i.e., age, race/ethnicity, sex, region, and place of residence).
Data were also adjusted to be representative (based on region, age,
race, and ethnicity) of the U.S. adult population as assessed during the
2000 Census. Study participants provided fully informed consent. The
U.S. Census Bureau and the U.S. Office of Management and Budget
approved the research protocol and informed consent procedures.
Although developed for the epidemiological study of psychiatric
conditions and substance use (Grant, Stinson, Dawson, Chou, Ruan, &
Pickering, 2004), the NESARC has increasingly been utilized to study
an array of phenotypes in the epidemiology of antisocial and criminal
behaviors (Goldstein, Grant, Ruan, Smith, & Saha, 2006; Vaughn, Fu,
Beaver, DeLisi, Perron, & Howard, 2010; Vaughn, Fu, Bender, DeLisi,
Beaver, Perron, & Howard, 2010; Vaughn, Fu, DeLisi, Beaver, Perron, &
Howard, 2010; Vaughn, Fu, DeLisi, Beaver, Terrell, Perron, & Howard,
2009; Vaughn, Fu, DeLisi, Wright, Beaver, Perron, & Howard, 2010).

Diagnostic assessment

Data were collected through face-to-face structured psychiatric
interviews conducted by U.S. Census workers trained by the National
Institute on Alcohol Abuse and Alcoholism and U.S. Census Bureau.
Interviewers administered the Alcohol Use Disorder and Associated
Disabilities Interview Schedule – DSM-IV version (AUDADIS-IV), which
provides diagnoses for mood, anxiety, personality, and substance use
disorders (American Psychiatric Association, 2000). The AUDADIS IV
demonstrates good-to-excellent reliability in assessing alcohol and drug
use in the general population (Grant, Harford, Dawson, Chou, & Pickering,
1995;Hasin, Carpenter,McCloud, Smith,&Grant, 1997). Specificdisorders
includedmajordepression, dysthymia, andbipolardisorder, social phobia,
generalized anxiety disorder, panic disorder, specific phobia, and
psychotic disorder. In addition to the assessment of psychiatric disorders
a host of sociodemographic and background characteristics were also
collected in these interviews. These included age, gender, race and
ethnicity, income, education, marital status, and region of the country.

Externalizing behaviors

Externalizing behaviors were assessed using drug use and antisocial
behavior items. Specifically, drug use items assessed lifetime use of
hallucinogens, cocaine/crack, marijuana, stimulants, tranquilizers, and
sedatives.Questionswerewordedas follows fordruguse:HaveyouEVER
used any of these medicines or drugs? The remaining thirty-three items
were part of the conduct disorder and antisocial behavior interview
module that all NESARC participants completed. Sample items included,
“"In your ENTIRE LIFE, did you EVER have a time when you bullied or
pushed people around or tried tomake themafraid of you?” and “In your
ENTIRE LIFE, did you EVER steal anything from someone or someplace
when no one was around? The reliability of these items in test-retest
analyses indicated adequate stability (r=0.69) (Grant et al., 2003). The
internal consistency reliability for the entire antisocial behavior criterion
set was good (α=.86) (Blanco, Grant, Petry, Simpson, Alegria, Liu, &
Hasin, 2008) as was the convergent relations of items (Goldstein et al.,
2006; Grant, Hasin, Stinson, Dawson, Chou, Ruan, & Pickering, 2004).

Statistical analyses

The analytic objective was to model the latent structure of
externalizing behaviors in the data. As such, the analyses proceeded
in a number of interlocked steps. First, we examined the lifetime
prevalence of each externalizing behavior and if it was less than 3% it
was not used to identify latent structure as these itemswere endorsed
by too few in the study sample and this would cause instability in
model building. Next, a series of latent class models from 2 to 4 classes
were carried out to identify distinct subtypes of externalizing
respondents. The Bayesian Information Criterion (BIC) was used as
one method to select the best-fitting model. A lower BIC value
suggests the model with a better fit and parsimony. Log-likelihood
values were used to assess model fit. Higher values reflect better
model fit. In addition, we used entropy, a standardized measure of
how accurately respondents are classified, to guide the selection of the
final model. Higher values are preferred. The theoretical interpret-
ability of various class solutions was also considered to aid in selection
of the final model. Finally, we predicted class membership based on
previously described sociodemographic and psychiatric covariates.
Functionally, this is equivalent to a multinomial regressionmodel that
regresses the probability of class membership on each predictor
variable in the models. Odds ratios and accompanying confidence
intervals were estimated. The LCA andmultinomial regressionmodels
were fit to the data simultaneously. The sampling weights that
adjusted for the complex survey sampling design, probability of
selection, and nonresponding were incorporated in the analysis. All
analyseswere conducted usingMPlus 5.21 (Muthén &Muthén, 2008).

Results

Prevalence of externalizing behaviors

The lifetime prevalence estimates for 34 externalizing behaviors in
the entire sample (N=43,093) are shown in Fig. 1. With respect to
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drug use, prevalence estimates for non-medical use of sedatives,
tranquilizers, opioids, and amphetamines were approximately 5%.
Lifetime prevalence estimates for powdered cocaine/crack and
hallucinogen use were each approximately six percent. The lifetime
prevalence of cannabis was much higher (20.6%) than comparable
figures for other drugs of abuse. There was substantially greater
variance across antisocial behaviors. For example, prevalence figures
for staying out too late (25.8%) and cutting class (21.9%) were
significantly higher than other low base-rate antisocial behaviors such
as use of an alias and traveling around without any plans, which were
each reported by approximately three percent of respondents. Most
antisocial behaviors were reported by 5% to 15% of respondents.

Identification of latent classes

Comparative statistics for class models suggest that the four-class
solution was the best fitting model (see Figs. 2–5). BIC values were
lower for the four-class model compared to the three-class model.
With respect to purity of class assignment, entropy values indicated a
small increase from the three-class model (86.6) to the four-class
model (87.7). Inspection of the log-likelihood plot also suggested the
four-class solution was optimal. An accelerated flattening of the curve
indicated improved fit and that an additional class may not be
parsimonious.

Sensitivity analysis

As a final validity check a sensitivity analysis was conducted in
order to assess the stability of class membership. We assessed the
effect of class stability for the four-class solution by plotting the
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Fig. 2. BIC values across latent classes.
membership curve across classes for solutions with and without
covariates. Results of these procedures (See Fig. 6) indicated
negligible differences between these models.

The final four-class solution is comprised of a normative class
(66.0%, N=28,442), a low substance use/high antisocial behavior
class (20.7%, N=8,920), a high substance use/moderate antisocial
class (8.0%, N=3,447), and finally a severe class (5.3%, N=2,284)
characterized by high levels of both substance use and antisocial
behavior.
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Fig. 4. Trends in log-likelihood values across latent classes.
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Demographic and mental health characteristics of latent classes

Table 1 displays the sociodemographic and mental health character-
istics of the three offender latent classes compared to the reference
normative class. With respect to race/ethnicity, African-Americans were
87% less likely to be members of the high substance use/moderate
antisocial behavior class and 36% less likely to be members of the severe
class compared toWhites. Hispanics were less likely thanWhites to be a
member of any of the three externalizing classes. Unmarried status was
uniformly predictive of all three externalizing behaviors classes. Persons
who were divorced were at 61% increased odds compared to married
persons of being amember of thehigh substanceuse/moderate antisocial
behavior and severe classes. Compared to the lowest levels of income
(b$19,999 annual income), those in the $20,000 to $34,999 annual
income categorywere at increased odds of being amember in the severe
class but persons in this same income category were also less likely to be
members of the high substance use/moderate antisocial behavior class.
Having less than a high school diploma (OR=2.42, CI=1.93 – 3.04) and
completion of high school (OR=1.56, CI=1.34 – 1.83) were predictive
0
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Fig. 6. Lifetime prevalences of 34 externali
of membership in the severe class. This pattern was also true for the low
substance use/high antisocial behavior class but not the high substance
use/moderate antisocial behavior class. In terms of region of the country,
persons from the West were uniformly at increased odds compared to
the South of being members of all three externalizing classes.

All mental health disorder covariates except for generalized anxiety
disorder were predictive of membership in all three externalizing
classes. However, effects were strongest for the severe class. For
example, large effects were found for bipolar disorder (OR=7.89,
CI=6.37 – 9.76) and psychotic disorder (OR=6.00, CI=3.52 – 10.23),
which were approximately twice as predictive of membership in the
severe class than other classes.

Discussion

Nearly 40 years ago, Wolfgang et al. (1972) produced the seminal
finding that a small group of adolescents—6% in the 1945 Philadelphia
birth cohort—contributed mightily to the incidence of crime and
violence in the cohort of nearly 10,000 boys. The empirical regularity
of this finding has influenced subsequent theory and research and
figured prominently in the fields of child and adolescent psychiatry,
criminology, juvenile justice, and criminal justice. Indeed, Moffitt
(2003, pp. 49-50, references omitted) stated, “The taxonomy of
childhood-onset versus adolescent-onset antisocial behavior has been
codified in the DSM-IV, invoked in the National Institute of Mental
Health Child and Adolescent Violence Research and the U.S. Surgeon
General's report Youth Violence, and presented in abnormal psychol-
ogy and criminology textbooks.” In other words, it is increasingly
recognized that a relatively small pathological group exists, and this
groupwill manifest problem behaviors early in life, engage in versatile
and serious forms of maladaptive and criminal behaviors, and persist
in antisocial behaviors long after more normative delinquents have
desisted from crime. The current study adds to the convergent validity
of the “severe 5%” hypothesis drawing on data frommore than 43,000
respondents from the 2001-2002 National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC).

The latent classes demonstrate the heterogeneity in the external-
izing spectrum. Nearly two-thirds of respondents were normative in
Low Substance Use/High 
Antisocial Behaviors (20.7%)

e Severe (5.3%)

zing behaviors across 4 latent classes.



Table 1
Sociodemographic characteristics and psychiatric comorbidity of externalizing spectrum latent classes

Class 2 Class 3 Class 4
(Low substance use/high antisocial) (High substance use/moderate antisocial) (Severe)

Variables OR (95% CI) OR (95% CI) OR (95% CI)

Age 18-34 5.64(4.75-6.68) 44.08(25.12-77.36) 137.00(58.63-320.12)
Age 35-49 3.70(3.11-4.40) 49.85(28.18-88.18) 104.17(43.72-248.21)
Age 50-64 2.72(2.34-3.16) 16.18(9.02-29.02) 31.60(13.26-75.29)
Race/ethnicity

African-American 1.01(0.90-1.13) 0.13(0.25-0.39) 0.64(0.52-0.79)
Hispanic 0.54(0.46-0.63) 0.34(0.28-0.41) 0.30(0.23-0.40)
Other 0.53(0.43-0.66) 0.30(0.22-0.41) 0.71(0.49-1.02)

Annual Income
$20,000 – 34,000 1.02(0.89-1.18) 0.61(0.49-0.76) 1.33(1.03-1.70)
$35,000 – 69,000 1.05(0.92-1.21) 0.68(0.55-0.84) 1.30(1.04-1.63)
$70,000 - above 1.02(0.90-1.14) 0.73(0.63-0.85) 1.08(0.87-1.33)

Unmarried 1.12(1.0-1.24) 1.37(1.18-1.58) 1.24(1.06-1.44)
Divorced 1.08(0.97-1.20) 1.61(1.34-1.93) 1.61(1.36-1.91)
Education

Less than high school 1.63(1.44-1.85) 0.53(0.39-0.72) 2.42(1.93-3.04)
High school 1.18(1.07-1.30) 0.66(0.57-0.76) 1.56(1.34-1.83)

Region
Northeast 0.95(0.79-1.14) 1.23(1.01-1.51) 1.01(0.79-1.29)
Midwest 1.49(1.20-1.75) 1.02(0.85-1.22) 1.38(1.06-1.78)
West 1.44(1.16-1.79) 2.09(1.69-2.59) 2.41(1.79-3.23)

Lifetime mood disorder 2.08(1.86-2.33) 1.67(1.43-1.96) 2.58(2.17-3.06)
Bipolar disorder 3.94(3.28-4.72) 1.78(1.36-2.32) 7.89(6.37-9.76)
Dysthymia 1.48(1.22-1.79) 1.64(1.24-2.17) 2.28(1.80-2.89)
Panic disorder 1.69(1.40-2.05) 1.71(1.34-2.19) 2.15(1.67-2.76)
Social phobia 1.93(1.60-2.32) 1.71(1.31-2.23) 2.06(1.64-2.59)
Specific phobia 1.56(1.37-1.77) 1.40(1.17-1.69) 2.35(1.93-2.86)
Generalized anxiety disorder 1.22(0.98-1.52) 1.13(0.83-1.52) 1.26(0.96-1.66)
Psychotic disorder 3.42(2.03-5.78) 2.92(1.47-5.78) 6.00 (3.52-10.23)

Reference=class one (normative class).
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that they demonstrated little involvement in problem and criminal
behaviors and little psychiatric comorbidity. Interestingly, the 66.1%
prevalence of the normative class is consistent with the normative,
crime-free group from the seminal 1945 Philadelphia birth cohort
(Wolfgang et al., 1972). One in five adults in the NESARC demon-
strated high externalizing behaviors coupled with low substance use.
Compared to the normative class, this group was nearly four times
more likely to have Bipolar Disorder and 3.4 times as likely to have a
Psychotic Disorder. A smaller class constituted by 8% of the NESARC
respondents had moderate antisocial conduct coupled with high
substance abuse. The severe 5% class displayed high levels of virtually
all types of externalizing behaviors (see Fig. 6) that are consistent
with the career criminal, life-course-persistent offender prototype
that exists in the criminological literature. An added dimension to this
group is their broad psychiatric comorbidity. Compared to the
normative class which served as a control group, the severe 5%
presented with significantly higher odds of having all forms of
psychiatric disorder with the exception of Generalized Anxiety
Disorder. Although only 5% of the sample, in practical terms this
means that on average there is a child in every classroom that is part
of this subset.

Although the size and epidemiological scope of the NESARC are
unsurpassed by criminal careers datasets, there are important
limitations of the current effort that we hope can inform future
epidemiological studies of offending careers over the life course.
These data were cross-sectional and prevented not only an assess-
ment of the temporal relationships between variables, but also a
temporal look at the unfolding of these externalizing careers. For
instance, there were no data on the onset of externalizing, delinquent,
or criminal behaviors which is a cardinal feature of severe offenders.
Although it is understood that onset is inversely related to criminal
career severity (DeLisi, Beaver, Wright, & Vaughn, 2008; McCluskey
et al., 2006), it is also the case that some serious offenders do not begin
offending until adulthood (Eggleston & Laub, 2002; Gomez-Smith &
Piquero, 2005). To illustrate, a study of adult career criminals with a
minimum arrest criterion of 30 arrests discovered that 25% were not
first arrested until age 21 or older (DeLisi, 2006). Moreover, because
NESARC was designed to focus on alcohol use, substance use, and
related psychiatric conditions, there were not explicit measures of
common parameters of criminal careers research, such as arrests,
court appearance, probation violations, and related criminal justice
system contacts. Future research, for example, could investigate the
symptom measures within some of the psychiatric diagnoses, such as
Antisocial Personality Disorder, to create secondary measures of
criminal justice system contacts.

In the end, the current study provides comprehensive empirical
validation towhat has long been recognized;namely, that a small subset
of individuals is pathological in their externalizing and antisocial
conduct. As future research investigates the “severe 5%” to better
understand its etiology, developmental course, and consequences, it is
our hope that prevention modalities are developed to preclude the
severity from manifesting. We believe that severe antisociality and
related psychopathic syndromes represents a public health issue of
enormous proportions that go beyond the generic youth violence focus
of the Centers on Disease Control and Prevention. Developing a stronger
system of prevention science for this subset is critically needed.
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