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ABSTRACT
The Externalizing Spectrum Inventory aims at assessing personality features that underlie external-
izing disorders such as substance abuse and antisocial behaviors. The objective was to replicate
the psychometric properties of the 160-item Externalizing Spectrum Inventory in Dutch clinical
and non-clinical samples. First, Cronbach’s alpha, test-retest reliability and the factor structure
were analyzed on a mixed sample of inpatients (n¼ 149), undergraduates (n¼ 227), and commu-
nity participants (n¼ 178). The factor structure was evaluated through confirmatory and explora-
tory factor analyses; for the latter Parallel Analysis was used, based on Minimum Rank Factor
Analysis. Next, the criterion validity was analyzed using the Aggression Questionnaire and the
NEO-Five Factor Inventory as external measures. The Dutch Externalizing Spectrum Inventory sub-
scales showed sufficient reliability (a¼.68-.94; ICC¼.68-.91), except in the undergraduate sample
(a¼.49-.96; ICC¼.43-.97). The factor structure of the Externalizing Spectrum Inventory was not con-
firmed and the exploratory analysis yielded different factor solutions across samples. The criterion
validity was supported with regard to trait aggression and partly supported with regard to the
Five Factor Model. The results suggest that the ESI-160 and its original factor model can be used
for prediction purposes. However, further research of the factor structure is strongly recommended.
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Substance use disorders (SUDs) and antisocial behavior dis-
orders are associated with increased rates of crime, violence
and recidivism (Durbeej et al., 2015; Dyjkstra, Schumacher,
Mota, & Coffey, 2015; Simpson et al., 2015). The comorbid-
ity between these disorders is high, and both substance
abuse and disorders, such as antisocial personality disorder
and conduct disorder, are currently conceptualized as
expressions of a single externalizing spectrum of psychiatric
disorders (e.g. Krueger & Markon, 2006; see APA, 2015 and
Soe-Agnie et al., 2018). In the externalizing spectrum model,
substance abuse and aggressive/antisocial behavior are con-
sidered to fall under an overall tendency to engage in anti-
social impulsive behaviors. The externalizing spectrum
approach to substance abuse and antisocial behavioral disor-
ders has been adopted in the DSM-5 psychiatric classifica-
tion system (APA, 2015), although little research has been
done on this concept in clinical populations (Soe-Agnie
et al., 2018). More recently, the Externalizing Spectrum
model was adopted in the Hierarchical Taxonomy of
Psychopathology (HiTOP) model (Kotov et al., 2017;
Krueger et al., 2018). The HiTOP model aims to address
shortcomings in traditional nosologies, such as the DSM-
classification system. The HiTOP consortium have proposed
a novel diagnostic system, which is based on empirical

research of the covariation between symptoms and traits.
Externalizing spectrum disorders have been associated with
personality constructs as is described by, for instance,
Krueger & Markon, 2006 and Sher & Trull, 1994. Krueger
and South (2009) argued that the Five Factor model of per-
sonality is particularly relevant to externalizing disorders, spe-
cifically Neuroticism, Agreeableness and Conscientiousness.
In a meta-analytic review of 53 research papers, Jones et al.
(2011) showed that antisocial and aggressive behaviors had
the most robust relations to Neuroticism (weighted mean
effect size (M ES)¼.09 and .17 respectively), Agreeableness
(M ES¼ �.31 and -.33) and Conscientiousness (M ES¼ �.18
and -.23). Ruiz et al. (2008) reported adequate weighted mean
effect sizes between SUD and Neuroticism (M ES¼.26),
Agreeableness (M ES¼ �.20) and Conscientiousness (M ES¼
�.32) in their meta-analysis based on 63 studies. They showed
low to moderate weighted mean effect sizes between antisocial
personality and Neuroticism (M ES¼.10), Agreeableness (M
ES¼ �.38) and Conscientiousness (M ES¼ �.30). Following
prior research on the externalizing structure of psychiatric dis-
orders, Krueger, Markon, Patrick, & Kramer, (2007) devel-
oped a self-report assessment instrument: The Externalizing
Spectrum Inventory (ESI). This inventory contains items
referring to different forms of personality traits and closely
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related symptoms of impulsive-recklessness, substance abuse
and antisocial/aggressive tendencies. It is assumed that these
features represent an underlying liability of externalizing spec-
trum disorders (Kotov et al., 2017; Krueger et al., 2007). This
means that persons with a high level of an externalizing per-
sonality share a higher risk of developing externalizing disor-
ders than persons with a low level of an externalizing
personality. Different brief versions of the full ESI of 415
items have been developed and research has shown moderate
to high associations (r¼.22 to r¼.57) between these versions
and antisocial behaviors in adulthood and childhood (Hall
et al., 2007; Venables & Patrick, 2012), heightened levels of
alcohol dependence and drug abuse (Venables & Patrick,
2012) and neural networks associated with disinhibition and
antisocial behavior (Abram et al., 2015; Hall et al., 2007;
Nelson et al., 2011). Extending this work, a 160-item version
was developed by Patrick and colleagues (Patrick et al., 2013).
This version offers a more balanced representation of the full
version, than the other brief versions did (Patrick et al., 2013).
The ESI-160 was designed to provide efficient but fine-grained
measurement of the impulsive-reckless, substance abuse and
aggressive/antisocial tendencies, while the other versions only
provide screening of the latter two problem areas. Concerning
the factor structure of the full ESI, Krueger et al. (2007)
reported that a bifactor model consisting of a general external-
izing factor and two specific factors reflecting substance abuse
and callous aggression was preferred over a one-factor and a
two-subfactor higher order model. This model was replicated
for the 160-item version by Patrick et al. (2013), who tested
the same factor models as Krueger et al. (2007) in a sample
derived from the Krueger et al. (2007) study. These analyses
were conducted on a combined sample of 1,787 psychology
students and prisoners (Mage total sample 26.8, SD¼ 9.4), of
which 49% were males. The sample characteristics were not
reported per subgroup. In addition, Patrick et al. (2013)
reported high positive correlations (r¼.60 to .63) between the
general Externalizing and specific Callous Aggression factor
and aggression as measured by the Multidimensional
Personality Questionnaire (MPQ, Tellegen & Waller, 2008).

The present study

To date, the vast part of research on the ESI has been con-
ducted using American prison and student samples. The
only study of the ESI outside the American population was
conducted on the full 415-item version in a Brazilian stu-
dent sample by Carvalho, Patrick, Krueger, Markon, and
Pinheiro (2010). In this study exploratory factor analysis
revealed three specific factors, and the bifactor model of
Krueger et al. (2007) was not investigated through confirma-
tory factor analysis. It is currently unclear to what degree
the reliability and factor structure of the ESI-160 generalizes
to other relevant populations, such as clinical populations
and populations outside of the USA. Such studies are
urgently needed, since the underlying liability to substance
use disorders and antisocial/aggressive tendencies, which the
ESI measures, is a highly relevant topic to other populations,
as well. For instance, co-occurrence between antisocial

behavior and substance abuse is found in 50% of Dutch
forensic psychiatric patients residing in correctional institu-
tions (Ministry of Justice and Security [Dienst Justiti€ele
Inrichtingen], 2018). Chan et al. (2008) reported antisocial
behaviors in 39.7% young adult patients and in 25.4%
patients above 40 years of age, who were admitted to various
substance abuse treatment settings in the US. Furthermore,
although the externalizing spectrum model refers to psychi-
atric disorders and the ESI is developed to assess the liability
to such disorders, the ESI-160 has not been investigated in
psychiatric samples yet. Therefore, the main objective of the
current study is to examine the reliability and factor struc-
ture of the Dutch ESI-160 in psychiatric inpatients from
forensic and addiction care. The second objective is to seek
further evidence of the criterion validity of the ESI-160
(Patrick et al., 2013) with regard to other measures of per-
sonality, specifically trait aggression and the Five Factor
Model of personality. The third objective was to investigate
the robustness of the psychometric properties of the Dutch
ESI-160 across samples including healthy undergraduate stu-
dents and community participants. Firstly (h1), we expect to
confirm an adequate reliability and we expect to find sup-
port for the bifactor model with two specific Callous
Aggression and Substance Abuse factors, as was reported in
Patrick et al. (2013). Secondly (h2), we hypothesize that the
current study will support the criterion validity of the Dutch
ESI-160. Specifically, we expect to find that the general ESI-
160 factor is strongly and positively correlated to trait
aggression, in line with the results reported by Patrick et al.
(2013). Based on the results reported by Jones et al. (2011)
and Ruiz et al. (2008) we also expect to find that the
Callous Aggression factor in particular is strongly and posi-
tively correlated to trait aggression and negatively correlated
to Agreeableness and Conscientious. We expect that the
Substance Abuse factor has an adequate positive correlation
with Neuroticism and an adequate negative correlation with
Agreeableness and Conscientiousness. Thirdly (h3), we
expect that the psychometric properties of the Dutch ESI-
160 are comparable across all subsamples, since as far as we
know no differences between populations have been
described in the literature yet.

Materials and method

Participants

Participants were inpatients, students and community
participants.

The inpatient sample (n¼ 149) consisted for 84.4% of
males. The mean age was Mage¼39.3 (SD ¼ 9.4) The major-
ity (87.5%) was educated at a secondary or lower level),
DSM-IV classifications were retrieved for 60.4% of the total
patient group. Of these patients, 92.1% met the criteria of a
substance use disorder. The patient sample was representa-
tive for Dutch forensic psychiatric population regarding age
(Mage estimate ¼35.6 to 41.0) and gender (75.0% to 93%
male) (see Ministry of Justice and Security [Dienst Justiti€ele
Inrichtingen], 2018; Wisselink et al., 2014).
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In the undergraduate psychology student group (n¼ 227)
12.8% were male, and the mean age was Mage¼20.7
(SD ¼ 2.9).

In the community sample (n¼ 178) 74.3% were male,
and the mean age was Mage¼36.6 (SD ¼ 14.4). The majority
(71.1%) was educated at a secondary or lower level.

Measures

The Externalizing Spectrum Inventory (ESI; Patrick et al.,
2013) is a 160-item self-report inventory with four point
item scales, scored 0-3. The ESI contains 23 subscales (also
indicated as facets) assessing a range of expressions of exter-
nalizing proneness tapping into aggression, irresponsibility
and deceitfulness, impulsivity/sensation-seeking, and sub-
stance use/abuse. In previous studies high Cronbach’s alphas
of a � .85 (Patrick et al., 2013; Soe-Agnie et al., 2016) and
sufficient to high test-retest reliability were found for the
ESI-160 subscales, with intraclass correlations ranging from
ICC¼.69 to .90 (Soe-Agnie et al., 2016). The subscales are
thought to be subsumed under one general factor of
Disinhibition and two specific factors of Substance Abuse
and Callous Aggression (Patrick et al., 2013). The results
reported by Patrick et al. (2013) supported the criterion val-
idity of the ESI-160, since the three factors (Patrick et al.,
2013) showed negative correlations with Multidimensional
Personality Questionnaire (MPQ; Tellegen & Waller, 2008)
subscales indicating well-being, community and harm avoid-
ance (r¼-.12 to -.59) and positive correlations with subscales
indicating aggression and problem behaviors (r¼.12 to .63).
All items are coded in the direction of high scores indicating
higher levels of externalizing. We used the authorized trans-
lation of the ESI-160 (Soe-Agnie et al., 2016). The transla-
tion was conducted following a standard back-translation
procedure in combination with a bilingual testing procedure
(see Jones, Lee, Philips, Zhang, & Jaceldo, 2001). The trans-
lation procedure is described in more detail in Soe-Agnie
and colleagues (2016).

The Aggression Questionnaire (AQ; Buss & Perry, 1992;
Meesters et al., 1996) measures trait aggression with 29
items rated on a 5-point scale ranging from “entirely dis-
agree” to “entirely agree”. The items are distributed over
four subscales: Physical Aggression (9 items), Verbal aggres-
sion (5 items, Anger (7 items) and Hostility (8 items). In
the current study only total AQ scores were used, with
alpha’s of .89, .92 and .90 in the undergraduate, community
and patient sample, respectively.

The NEO-Five Factor Inventory (NEO-FFI; Costa &
McCrae, 1992; Hoekstra et al., 1996) is a short-form ver-
sion of the NEO-Personality Inventory. It measures the
domains of the five-factor model of adult personality:
Neuroticism, Extraversion, Openness, Agreeableness, and
Conscientiousness. It comprises 60 items which are rated
on a 5-point scale ranging from “strongly disagree” to
“strongly agree”. Cronbach’s alpha’s in the current sample
ranged between a¼ .74 to .88 in the undergraduate sample;
a¼ .79 to .89 in the community sample and a¼.64 to .82
in the patient sample.

Procedure

This study was approved by the medical ethical committee
of the medical center in Twente, The Netherlands (ID num-
ber METC/10078.soe). The data collection was conducted
between January 2011 and November 2012.

Recruitment
The exclusion criteria for all subgroups were: Psychotic dis-
orders, severe brain damage, and problems with reading the
Dutch language (e.g., due to illiteracy). Additional exclusion
criteria in the undergraduate and community sample were:
1) current psychological or psychiatric treatment and 2) any
current psychiatric disorder. The three subgroups were each
enrolled in different manners. Inpatients were recruited in a
low security forensic hospital, six drugs rehab clinics and a
forensic drug rehab clinic. All patients who did not meet the
exclusion criteria received a written informed consent letter.
Undergraduate Psychology students were recruited from the
Radboud University Nijmegen. The undergraduates were
recruited through an electronic recruitment system of the
Radboud University Nijmegen; all included students were
required to participate in research projects to receive enough
study credits needed to graduate. Community participants
were recruited through staff members from the cooperating
clinical facilities and neighbors of these staff members. The
staff members were recruited by a research assistant who
posted web-based invitations on the internal websites of the
participating institutions. In these electronic flyers, employ-
ees were invited to participate and were asked to invite their
neighbors to participate. Hospital employees who recruited
neighbors were encouraged to approach persons with no
more than a secondary vocational education, in order to
recruit a community sample that is equivalent to the patient
sample with regard to the level of education. Participation
was voluntary for all subgroups. Patients and community
subjects received an incentive of e7. The undergraduates
received one study credit point.

Test administration
A self-report demographic variables questionnaire and the
Dutch ESI-160, AQ and NEO-FFI were administered via a
web-based form to the undergraduates and community sub-
jects, while the inpatients completed either the same web-
based version or an equivalent offline version on a computer
when internet was not available at the test site. All questions
were set to ‘required’, to prevent missing data. The ESI was
administered twice, with a two weeks interval in a subset of
each subgroup to assess the test-retest reliability.

Data analysis

Reliability analysis

We conducted the statistical analyses on two levels: The
item level and the subscale level. On the item level, we
examined the average inter-item correlations and
Cronbach’s alpha (a). On the subscale level we examined
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the test-retest reliability by means of an intraclass correl-
ation coefficient (ICC). ICC estimates along with their cor-
responding 95% confidence intervals were based on a single
measurement, consistency, two-way mixed-effects model. All
reliability analyses were conducted in SPSS 25.

Factor analysis

Confirmatory factor analysis (CFA) using the total scores of
the 23 subscales as units of measurement was conducted
separately for each sample (patients, community subjects,
undergraduates) as well as on the combined data-set. The
CFA’s were conducted using maximum likelihood estima-
tion. In this analysis, correlated residuals were not permit-
ted. When the data did not meet the assumption of
normality, the CFA was repeated using robust maximum
likelihood estimation, as is recommended by Rosseel (2017).
Three factor models were specified following Patrick et al.
(2013): A unidimensional model; a three-factor model of
Disinhibition, Callous Aggression and Substance Abuse, and
a bifactor model containing two specific factors of Callous
Aggression and Substance Abuse, alongside a general factor.
The CFA analysis was conducted in R (R Core Team, 2018),
using the Lavaan package (version 3.5.0; Rosseel, 2012). We
chose similar fit indices as those reported in Patrick et al.
(2013). We used the root mean square error of approxima-
tion (RMSEA) and the standardized root mean square
residual (SRMR) as absolute fit indices. RMSEA values
under .06 indicated good fit, and values under .08 indicated
acceptable fit. SRMR values under .05 and .08 indicated
good and adequate fit, respectively. We used the Tucker-
Lewis index (TLI) and the comparative fit index (CFI) as
relative fit indices. TLI and CFI equal or above .95 indicated
good fit. The cutoff scores of the fit indices were based on
the recommendations in Hooper et al. (2008). When poor
fit was found for CFA models, the confirmatory analyses
were followed by exploratory factor analysis (EFA) for each
subsample and the full sample. Following Lenferink et al.
(2016), EFA was conducted applying a Parallel Analysis
(PA) based on Minimum Rank Factor Analysis (MRFA)
using the software package FACTOR (Lorenzo-Seva &
Ferrando, 2006). In this method, for each factor the empir-
ical value of the proportion of explained common variance
(ECV) is compared to corresponding factors ECV derived
from random data assuming independence among items. To
determine the optimal number of factors, for each successive
factor the observed ECV was compared to the mean or the
95th percentile of the sampling distribution associated with
the respective factor. We used the standard configuration
for PA-MRFA: 500 random correlation matrices were gener-
ated based on “random permutation of sample values”. We
used a Pearson correlation matrix and oblique rotation.
When a one-dimension solution was revealed, we computed
the ECV and the unidimensional congruence (UniCo) as
indices of item congruence. An ECV value larger than .85
and an UniCo value above .95 are thought to indicate sup-
port for a unidimensional solution. When more than one
dimension was found in the exploratory factor analysis, we

conducted an exploratory bifactor analysis, using the
Schmid-Leiman orthogonalization (Schmid & Leiman, 1957).
An explanation of the Schmid-Leiman procedure is provided
in Mansolf and Reise (2016). For this exploratory analysis
the Root Mean Square of Residuals (RMSR) and Kelley’s cri-
terion (Kelley, 1935) were used as fit indices. A RMSR above
Kelley’s criterion (Kelley, 1935) indicated poor fit.

Criterion validity

Pearson’s correlations between the original factors of the ESI
(Patrick et al. (2013) and the AQ and the NEO-FFI domains
were computed per subsample in SPSS 25. We considered
r<.20 inadequate, .20� r <.35 adequate, .35� r < .50 good
and r> .50 excellent correlations, following Evers et al. (2008).

Results

Reliability Dutch ESI

Descriptive and reliability coefficient are presented in
Table 1. The differences in mean subscale scores between
gender are not presented in the Table, but male participants
scored significantly higher than female participants on four
out of 23 subscales in the patient group (Mdnmale¼5.00 to
12.00, Mdnfemale¼2.00 to 8.00, U¼ 966.00 to 1037.5, z¼-
2.083 to -2.460); on 21 subscales in the community group
(Mdnmale¼0.00-18.0; Mdnfemale¼0.00-13.00; U¼ 973.00 to
2997.00, z¼ �.037 to -6.907, p<.001 to .017); and on 16
subscales in the undergraduate group (Mdnmale¼0.00 to
20.00, Mdnfemale¼0.00 to 16.00, U¼ 1555.50 to 2855.00, z¼-
.049 to -4.373, p<.001 to .043). The Cronbach’s alpha esti-
mates of the subscales in the total sample (N¼ 554) were
between a¼ .68 and a¼ .96. They ranged from a¼ .68 to
a¼ .94 for patients, a¼ .73 to a¼ .94 for community partici-
pants and from a¼ .49 to a¼ .95 for undergraduates.
Regarding the group of undergraduates, two items showed
zero-variance and were deleted from the Cronbach’s alpha
analysis. The average inter-item correlations per subscale
ranged from r¼ .25 to r¼.69 in the patient group, r¼ .30 to
r¼ .70 in the community group and r¼ .08 to r¼ .83 in the
undergraduate group. The test-retest reliability was analyzed
in 86 inpatients, 140 community participants and 31 under-
graduates. The intraclass correlation coefficient estimates
(single measure) ranged from r¼.71 to r¼.96 in the patient
group, r¼.68 to r¼.91 in the community group and r¼.43
to .97 in the undergraduates.

Confirmatory factor analysis

Confirmatory factor analyses and fit indices were computed for
all subsamples separately as well as for the full sample (see
Table 2). The absolute fit indices (RMSEA and SRMR) indicated
poor to moderate fit for all the models that were tested. The fit
indices of the 1-factor model were poor for all samples (RMSEA
90% confidence interval (CI)patients¼.181-.200, CIcommunity¼.143-
.161, CIundergraduates¼.121-.137, CIfull sample¼.152-.162). Both
absolute fit indices of the 3-factor model were poor in the
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separate subsamples (RMSEA CIpatients¼.158-.180, CIcommunity¼
.131-.151, CIundergraduates¼ .096-.114). In the full sample the
SRMR showed acceptable fit, while the RSMEA indicated poor
fit (RMSEA CIfull sample¼.139-.150). Regarding the bifactor
model (based on Patrick et al., 2013), the SRMR showed
acceptable fit in the two non-clinical samples, but not in the
patient sample. The RMSEA of the bifactor model was poor in
all three samples (CIpatients¼.133-.153, CIcommunity¼.120-.138,
CIundergraduates¼.086-.103 and CIfull sample ¼.121-.131) 1. Since
the data did not meet the assumption of normality in all

subscales in the student and community samples, the analyses
were repeated using Robust Maximum Likelihood. These esti-
mates offered no improvement of the fit indices (see Table 2).

Exploratory factor analysis

The Minimum Rank Factor Analysis revealed a different
number of factors for each subsample (see Table 3). The
analysis indicated one-dimensional patterns in the commu-
nity sample and the full sample, a two-dimensional pattern
in the undergraduate sample and a three-dimensional pat-
tern in the patient sample. As a next step, an exploratory
bifactor analysis (Schmid-Leiman, 1957) was conducted for
the undergraduate and patient sample. As opposed to the
confirmatory bifactor analysis, cross-loadings were allowed.
For both subsamples the RMSR was equal or smaller than

Table 1. Mean, standard error, range, Cronbach’s a and test-retest reliability (ICC) of ESI-NL subscale scores for the three subsamples.

Patients Community Undergraduates

Subscales nitems M SE range a Mr ICC M SE range a Mr ICC M SE range a Mr ICC

Alcohol problems 9 16.47 .79 0-27 .93 .61 .89 4.42 .32 0-19 .81 .32 .84 2.86 .19 0-14 .70 .20 .89
Alcohol use 9 18.34 .56 1-27 .81 .31 .85 15.35 .50 0-26 .85 .38 .92 14.70 .42 0-25 .86 .40 .94
Marijuana use 7 12.25 .68 0-21 .94 .69 .96 5.74 .55 0-21 .94 .68 .96 3.09 .37 0-21 .92 .63 .97
Marijuana problems 7 7.77 .63 0-21 .93 .65 .92 1.52 .27 0-21 .90 .57 .91 .36 .08 0-9 .71 .26 .84
Drug problems 11 18.10 .95 0-33 .93 .54 .91 2.17 .37 0-26 .90 .44 .91 .31 .07 0-7 .50 .08 .86
Drug use 6 11.56 .48 0-18 .84 .47 .89 5.33 .40 0-18 .83 .45 .86 3.12 .23 0-17 .72 .30 .91
Alienation 3 4.87 .21 0-9 .68 .42 .80 2.44 .17 0-9 .77 .52 .76 1.70 .12 0-8 .72 .46 .83
Blame externalization 4 5.62 .30 0-12 .87 .63 .77 1.74 .21 0-12 .90 .70 .77 1.11 .15 0-8 .95 .83 .57
Boredom proness 4 6.73 .33 0-12 .88 .64 .78 4.25 .27 0-12 .88 .69 .70 3.31 .18 0-12 .84 .56 .56
Dependability 7 6.91 .39 0-19 .81 .38 .80 3.66 .28 0-19 .81 .38 .68 2.79 .17 0-12 .73 .28 .67
Empathy (-) 11 9.94 .65 0-33 .90 .43 .76 7.25 .41 0-29 .82 .29 .83 3.85 .25 0-27 .75 .22 .74
Excitement seeking 6 8.05 .47 0-18 .90 .60 .85 4.55 .35 0-17 .87 .53 .87 3.01 .21 0-15 .83 .45 .92
Fraud 6 5.36 .41 0-18 .79 .39 .86 1.36 .18 0-15 .77 .36 .83 .62 .08 0-8 .49 .14 .40
Honesty 5 4.84 .31 0-15 .80 .45 .74 4.17 .25 0-15 .73 .36 .76 3.41 .18 0-12 .65 .27 .47
Impatient urgency 5 8.99 .35 0-15 .84 .51 .71 6.12 .30 0-15 .82 .47 .82 5.19 .22 0-14 .79 .43 .82
Irresponsibility 10 14.83 .61 0-30 .76 .25 .86 4.67 .42 0-27 .83 .33 .90 1.55 .16 0-17 .72 .20 .84
Physical aggression 8 10.60 .61 0-24 .87 .45 .87 3.47 .30 0-22 .84 .40 .86 2.00 .15 0-11 .66a .22 .75
Destructive aggression 7 5.62 .50 0-21 .88 .52 .79 1.57 .22 0-19 .78 .34 .68 .40 .09 0-11 .67 .23 .74
Relation aggression 8 8.60 .51 0-24 .85 .41 .86 4.49 .34 0-19 .83 .37 .79 2.95 .19 0-15 .72 .24 .64
Planful control (-) 11 7.16 .38 0-18 .88 .55 .79 3.52 .26 0-18 .80 .40 .71 2.62 .15 0-11 .70 .40 .46
Problematic impulsivity 7 11.97 .50 0-21 .85 .44 .86 2.64 .27 0-16 .82 .39 .75 1.38 .13 0-12 .70 .25 .75
Rebelliousness 6 8.89 .44 0-18 .88 .56 .78 3.19 .26 0-17 .84 .46 .85 1.62 .15 0-12 .79 .39 .77
Theft 8 10.74 .68 0-24 .89 .50 .94 2.21 .27 0-18 .78 .30 .76 .68 .10 0-12 .50a .12 .43

Note. Reversed-keyed subscales are indicated by a minus sign in parentheses following the subscale labels. Mr¼ average inter-item correlation.
aOne item deleted from subscale due to zero variance.

Table 2. Fit statistics for confirmatory factor models for subsamples and the full sample.

AIC SABIC CFI TLI RMSEA SRMR

1-factor (K¼ 44)
Patients (n¼ 149) 20132.773 20264.947 .45 .40 .191 .156
Community (n¼ 178) 20227.659 20228.315 .68 .64 .152 .092
Undergraduates (n¼ 227) 21682.256 21693.505 .60 .56 .129 .108
Full sample (N¼ 554) 67394.022 67444.302 .72 .69 .157 .086

3-factor (K¼ 43)
Patients (n¼ 149) 18209.846 18202.932 .62 .57 .169 .147
Community (n¼ 178) 18552.765 18553.406 .75 .71 .141 .085
Undergraduates (n¼ 227) 19809.071 19820.065 .76 .73 .105 .086
Full sample (N¼ 554) 61656.924 61706.061 .79 .76 .145 .080

Bifactor 2 specific factors (K¼ 69)
Patient (n¼ 149) 20425.792 20414.698 .71 .64 .143 .117
Community (n¼ 178) 20807.732 21027.275 .78 .73 .129 .068
Undergraduates (n¼ 227) 22365.097 22382.739 .80 .75 .094 .070
Full sample (N¼ 554) 20155.074 20233.922 .83 .79 .126 .060

Note. AIC¼Akaike Information Criterion; CFI¼ Comparable Fit Index; K¼ number of free parameters; TLI¼ Tucker Lewis Index; RMSEA¼ Root Mean Square Error
of Approximation; SABIC¼ Sample-size adjusted Bayesian; SRMR¼ Standardized Root Mean Square Residual.

Robust Maximum Likelihood estimates for the 1-, 3- and bifactor model: Full sample: RMSEA CI 90%¼ .94 to .102; SMSR-.060; CFI¼.84; TLI¼.80; Patients: RMSEA
CI 90%¼.123 to .143; SMSR¼ .117; CFI¼.71; TLI¼.65; Community: RMSEA CI 90%¼.095-.111; SMSR¼.068; CFI¼.80; TLI¼.75; Student: RMSEA CI 90%¼.070 to
.093; SMSR¼.070; CFI¼.83; TLI¼.79.

1In order to replicate Patrick et al. (2013), modification indices were analysed
and the analyses were repeated with correlated residuals of the Alcohol Use -
Alcohol Problem and the Blame Externalization - Alienation subscales.
Allowing correlated residuals did not improve the fit estimates, and the
modification indices did not indicate any other correlated residuals
between subscales.
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Kelley’s criterion (Kelley, 1935), indicating adequate fit. Based
on the factor loadings (see Table 4) the two-dimensional fac-
tor scales in the undergraduate sample were labeled as
Substance Abuse and Impulsive Aggression. The first factor
contained subscales of the Substance Abuse scales from
Patrick et al. (2013) directly reflecting forms of alcohol or
drug use, while subscales reflecting forms of irresponsibility
and impulsivity were omitted. The second dimension was
labeled as such, since both features of impulsivity and aggres-
sive behavior showed high loadings. In the patient sample,
the first dimension was labeled as Disinhibition/Alcohol
Abuse, containing most subscales reflecting impulsivity, irre-
sponsibility and the two alcohol subscales. The second dimen-
sion was labeled as Callous Aggression, containing most
subscales of the Callous aggression scale from Patrick et al.

(2013), except physical aggression. Lastly, the third dimension
was labeled as Drug Abuse, containing all scales referring to
drug abuse and different forms of antisocial/criminal behav-
iors, including physical aggression.

Criterion validity

The ESI bifactor structure as reported by Patrick et al. (2013)
was used for the criterion validity analysis in all samples. In
the patient sample, the general factor, showed adequate posi-
tive correlations to trait aggression and Neuroticism and
adequate to good negative correlations to Agreeableness and
Conscientiousness. The Callous Aggression factor showed a
good positive correlation to trait aggression and good nega-
tive correlations to Agreeableness and Conscientiousness,

Table 3. Results of the Minimum rank factor analysis of the Dutch Externalizing Spectrum inventory per subsample.

ECV real data Mean ECV random data 95th percentile ECV random data Eigenvalue

Factor C P U F C P U F C P U F C P U F

1 51.1 35.9 39.0 57.7 11.0 12.8 11.0 11.7 12.2 14.2 12.2 13.4 10.17 7.53 6.98 11.41
2 8.7 18.2 13.9 9.0 10.1 11.6 10.1 11.0 10.9 12.7 11.1 12.4 1.86 3.34 2.58 1.69
3 7.4 12.2 7.1 6.5 9.3 10.6 9.4 10.4 10.0 11.5 10.2 11.6 1.65 2.43 1.46 1.18
4 6.3 7.9 6.2 5.2 8.7 9.8 8.8 9.6 9.3 10.5 9.5 10.7 1.37 1.51 1.27 0.95
5 5.0 5.9 5.5 4.1 8.0 8.9 8.2 8.8 8.6 9.6 8.8 9.9 1.13 1.25 1.17 0.77
6 3.6 5.0 4.7 3.5 7.4 8.1 7.5 7.9 8.0 8.7 8.1 9.1 0.79 1.05 1.09 0.65
7 3.0 3.1 3.6 2.7 6.9 7.3 6.9 7.0 7.3 7.9 7.4 8.3 0.77 0.78 0.96 0.39
UniCo – – .93
UniCo CI 95% – – .91-.96
ECV – – .87
ECV CI 95% – – .85-.89
Schmid-Leiman
RMSR – .08 .06 –
RMSR CI 95% – .07-.08 .06-.06 –
Kelly’s criterion – .08 .07 –

Note. C¼ Community; P¼ Patients; U¼Undergraduates; F¼ Full sample; UniCo¼ unidimensional congruence; ECV¼ explained common variance.

Table 4. Factor loadings per subsample.

Full Community
Patients Undergraduates

Subscales F1 F1 F1 F2 F3 G F1 F2 G

1.Alcohol use .34 .43 .05 .38 -.59 .18 -.05 .30 .46
2.Alcohol problems .67 .77 -.20 . 39 -.37 .15 -.14 .33 .63
3.Marijuana use .69 .67 .76 -.06 -.15 .41 -.14 .48 .69
4.Marijuana problems .77 .79 .57 -.06 .17 .47 -.14 .39 .55
5.Drug use .75 .68 .75 -.06 -.17 .38 -.11 .44 .65
6.Drug problems .85 .81 .73 .01 -.10 .51 .04 .28 .48
7.Destructive aggression .76 .79 .10 .09 .55 .55 .33 .03 .26
8.Physical aggression .78 .57 .33 .14 .23 .60 .47 -.02 .27
9.Relational aggression .78 .80 .10 .17 . 49 .62 .64 -.02 .36
10.Honesty(-) .38 .52 -.06 -.14 .64 .18 .35 .03 .26
11.Empathy(-) .49 .33 -.20 -.06 .77 .26 .32 .04 .26
12.Excitement Seeking .72 .72 .19 .20 .26 .59 .42 .11 .45
13.Irresponsibillity .89 .82 .53 .08 .08 .56 .58 .07 .48
14.Planful control(-) .58 .43 -.31 .27 .28 .33 .54 -.09 .19
15.Problematic impulsivity .89 .81 .27 .40 -.15 .67 .72 -.01 .43
16.Rebellious .86 .78 .14 .35 .17 .70 .52 .09 .47
17.Alientation .56 .43 -.14 .37 -.23 .26 .43 -.11 .09
18.Blame externalization .65 .45 -.19 .35 .08 .40 .55 -.07 .23
19.Boredom proneness .62 .68 .02 .39 -.09 .47 .46 .01 .31
20.Dependability(-) .61 .57 -.11 -.04 .63 .27 .51 .06 .42
21.Fraud .78 .76 .27 -.02 .47 .49 .53 -.02 .30
22.Impatient urgency .64 .60 .08 .47 -.15 .62 .57 -.06 .26
23. Theft .81 .61 .55 -.03 .24 .53 .29 .07 .29
Correlations factors
F1xF2 – – .44 .45
F2xF3 – – .33 –
F1xF3 – – .49 –

Note. Reversed-keyed subscales are indicated by a minus sign in parentheses following the subscale labels.
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while the correlation to Neuroticism was low. The Substance
Abuse factor showed inadequate correlations to all external
measures. In comparison to the patient sample, most
correlations were larger in the community sample and the
Substance Abuse factor showed a higher, good correlation to
Conscientiousness. In the undergraduate sample the correla-
tions between the general factor and Callous Aggression on
one hand and Agreeableness, Conscientiousness and trait
aggression on the other hand were similar to the correlations
in the patient sample. The correlations between the Substance
Abuse factor and Agreeableness and trait aggression were
higher and adequate, and in the opposite direction of the cor-
relations in the patient sample. The correlations are presented
in Table 5.

Discussion

The objective of the current study was to extend the litera-
ture of the Externalizing Spectrum Inventory (ESI) by inves-
tigating its psychometric properties across Dutch clinical
and non-clinical samples. To our knowledge, the current
paper is the first to address the relations between the ESI
and the Five Factor model. The reliability of the 23 subscales
was satisfactory in the patient and community sample. In
the undergraduate sample only the test-retest reliability was
satisfactory, while the Cronbach’s alpha estimates were not.
The proposed bifactor model, reported by Patrick et al.
(2013), was not replicated in our samples and exploratory
analyses yielded models with a different number of specific
factors across samples. The hypothesized relations between
the factors proposed by Patrick et al. (2013) and trait aggres-
sion were confirmed in all samples. The expected relations
between the factors (Patrick et al., 2013) and the Five Factor
Model personality domains were fully confirmed in the
community sample and partly in the patients and under-
graduates. In these latter samples only the hypothesized cor-
relations between the Callous Aggression factor and
Agreeableness and Conscientiousness were confirmed.

The lack of support of the factor models as presented by
Patrick et al. (2013), raises the question as to whether the
original model is generalizable to other populations than the
ones sampled by Patrick et al. (2013). Before drawing any
conclusions on this, we would like to reflect on the possible
role of the limitations of the current study. Firstly, even
though the quality of the translated ESI was researched
through bilingual testing (Soe-Agnie et al., 2016), a negative

impact of weaknesses in the cultural adaptation cannot be
ruled out. Cultural differences may cause respondents to
interpret items differently across nations. For example, can-
nabis consumption was not illegal in The Netherlands dur-
ing the test administration, while it was illegal in the US.
Therefore, items such as “My marijuana use led to legal
problems” are likely to have a different meaning for a Dutch
respondent than an American respondent. Secondly, the
current undergraduate sample consisted mostly of women,
while the patient and community sample consisted mostly
of men. Prior research has shown that women show higher
prevalence rates on internalizing disorders, while men show
higher prevalence rates on externalizing disorders (see Eaton
et al., 2012). However, Carragher et al. (2014) and Kramer
et al. (2008) found that the structure of the externalizing
liability was invariant across gender. Furthermore, our
patient and community samples were comparable when it
came to gender ratios, but still differences in factor structure
emerged. Therefore, we think it is unlikely that the differen-
ces in factor solutions across subgroups and in comparison
to Patrick et al. (2013) are a result of the differences in gen-
der ratios. Lastly, in the current non-patient samples, cur-
rent diagnosed psychiatric disorders were used as exclusion
criteria to ensure the subgroups were homogeneous for the
subgroup comparisons, namely that the student and com-
munity sample did not include patients. This could be con-
sidered to be a limitation, since the ESI is designed to capture
a model of psychopathology, which was now tested in two
non-psychiatric samples. However, the absence of current
psychiatric diagnoses does not exclude the presence of prob-
lem behaviors below the psychiatric threshold. The average
ESI scores in the non-patient groups were above zero and in
some subscales only slightly below the average scores of the
inpatients. This implies that some externalizing tendencies
were present in the non-patient groups. Furthermore, the ESI
items were originally selected to target a maximum variety
from severe to low levels of externalizing (Krueger et al.,
2007) and the students and prisoners used in the study by
Krueger et al. (2007) and Patrick et al. (2013) were selected
to cover this variety. In the current sample, non-patients and
(forensic) patients were selected with the same aim. In sum,
cultural differences between the Dutch and the US sample
may have had a negative impact on the current results, but
we think it unlikely that the differences in gender ratio or the
absence of current psychiatric disorders in the non-patient
samples would have had a substantial impact.

Table 5. Correlations of factor scores (Patrick et al., 2013) and self-report personality measures per subsample.

Patients Community Undergraduates

n AGG SUB g n AGG SUB g n AGG SUB g

NEO 145 178 35
Neuroticism .07 .08 .24 .33 .28 .49 �.09 �.00 �.05
Extraversion �.13 .07 �.10 �.15 .01 �.17 .05 .11 .16
Openess �.07 �.01 �.12 .16 .30 .24 .11 .05 .19
Agreeableness �.38 �.01 �.30 �.59 �.28 �.57 �.37 .36 �.27
Conscientiousness �.41 �.19 �.42 �.56 �.37 �.61 �.30 .16 �.63
AQ 142 .49 .17 .51 178 .65 .40 .66 227 .56 �.31 .57

Note. NEO¼NEO-FFI; AQ¼Aggression Questionnaire; AGG¼ Callous Aggression factor, according to Patrick et al. (2013); SUB¼ Substance Abuse factor,
according to Patrick et al. (2013); g¼ general factor, according to Patrick et al. (2013).
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To our knowledge, the original ESI-160 bifactor model is
yet to be replicated in other (US) samples than the sample
of Patrick et al. (2013), which originates from the study of
Krueger et al. (2007). The only other research of a translated
version of the ESI was conducted by Carvalho et al. (2010).
However, these authors researched the full 415 item ESI and
not the brief ESI-160. In addition, Carvalho et al. (2010) did
not research the bifactor model with two specific factors
through confirmatory analysis. Although, the original bifac-
tor model (Patrick et al., 2013) has not been replicated in
other samples than the ones from Krueger et al. (2007), the
original general and Callous Aggression factors did show
good predictive value in the current study and thus criterion
validity of these factors was supported. Criterion validity
support was weaker for the Substance Abuse factor, since
the expected correlations between this factor and the Five
Factor Model were only found in the community sample.

The factor models that were found in the exploratory
analysis, indicate several weaknesses concerning the robust-
ness of the original ESI-160 structure. For instance, the
results showed specific weaknesses of the Physical
Aggression and the alcohol subscales in the inpatient sam-
ple. In the exploratory model, Physical Aggression con-
verged to the drug scales, while the alcohol subscales
diverged from these drug scales. Both these results do not fit
within the Externalizing Spectrum framework. Moreover,
the results raise the questions how models so different can
surface in different populations. The differences in factor
models across subsamples (the 3- 2- and 1-factor structures
for the inpatients, undergraduates and community partici-
pants respectively), may be partly due to a difference in
severity of problem behaviors for the different samples. The
higher number of specific factors in externalizing inpatients
in comparison to the healthy non-clinical subjects, corre-
sponds with the results reported by Paap et al. (2012), who
demonstrated that the severity of psychopathology influ-
enced the number of factors found for the SCL-90-R
(Derogatis, 1994): A higher degree of multidimensionality
was found in samples with a higher severity of psychopath-
ology. This may explain the higher degree of multidimen-
sionality found in the undergraduates in comparison to the
community participants as well, since the literature supports
relatively higher levels of externalizing behaviors in student
populations as compared to community samples (see e.g.
Armstrong et al., 2006; Burns et al., 2015). This could sug-
gest that the factor solution found by Patrick et al. (2013)
was not generalizable to our samples, because of differences
in levels of psychopathology. Unfortunately, the prevalence
of psychiatric disorders were not reported by Patrick et al.
(2013), and it is unclear whether the samples used by
Patrick et al. (2013) were representative of the US student
and prisoner populations, which precludes a direct compari-
son of their sample characteristics with ours. Another pos-
sible explanation for finding different model solutions across
samples may be that the factor structure was distorted by
response bias. Self-report measures are known to be sensi-
tive to response bias (see Achenbach, 2006). Navarro-

Gonz�alez et al. (2016)) showed that response bias can distort
the factor structure of personality questionnaires.

Implications and future directions

Researchers have tried to identify underlying personality traits
and psychopathological patterns of substance use disorders
and antisocial behavior for decades, with mixed success (e.g.
Sher & Trull, 1994, Terracciano et al., 2008). A recent promis-
ing endeavor is the HiTOP model (Kotov et al. 2017), which
integrates these underlying traits and patterns and has been
put forward as a possible replacement of traditional nosolo-
gies, such as the DSM classification system. The ESI contrib-
utes to this particular research field by reflecting the
complexity of comorbid externalizing disorders, while offering
a framework to further research the underlying traits of exter-
nalizing disorders. However, although the DSM system may
be flawed, it is a widespread used system across different pop-
ulations, cultures, and nations. In order to replace such a sys-
tem, the HiTOP model must prove to be a robust model
across populations and research should be targeted to evidence
this robustness. The current paper was the first to compare
factor solutions of the ESI-160 across populations. Since little
research has been done of the factor structure of the ESI, and
the robustness of the ESI structure was not supported in our
Dutch samples, future research of the robustness of the model
in different populations is recommended. Particularly, cross-
national studies are recommended, in order to establish cross-
cultural stability of the ESI, identify and modify ‘weak’ items
and to encourage cross-cultural research of the Externalizing
Spectrum Model. This could improve the internal structure of
the Dutch ESI, as well. Specifically, the problematic Alcohol
subscales and the Physical Aggression subscale should be
investigated further. Regarding patient populations, further
research of the influence of response bias and symptom sever-
ity on the factor structure is recommended.

The apparent contradiction between the lack of support
from the factor analyses and the present support from the
criterion validity analyses, leads to the question which pur-
pose the ESI can presently serve: Measurement or predic-
tion? The current results suggest the latter, since accurate
measurement of attributes requires high inter-item relations,
while instruments aimed at prediction, require lower inter-
item correlations and higher correlations with an external
criterion (Smits et al., 2018).

In conclusion, the current Dutch ESI-160 is recom-
mended in research of the relations between externalizing
personality and aggression, in particular. However, the spe-
cific factors should be interpreted with care. Further
research and adaptation of the Dutch ESI-160 is vital, to
improve the precision of this inventory, and to enhance the
understanding of Externalizing across nations and cultures.
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