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The Behavioural Status Index (BEST-Index) has been introduced into Dutch forensic psychiatry to measure change
in risk level of future violence. The BEST-Index is a structured observational measure that assesses aggressive behav-
ior, degree of insight, social skills, self-care, and work and leisure skills during inpatient treatment. Thus far, limited
information regarding the psychometric properties of the Dutch version of the BEST-Index is available. The present
study examines the reliability and validity of the Dutch BEST-Index in a sample of 291 mentally disordered offenders
admitted to a forensic psychiatric hospital. Interrater reliability was investigated in a sample of 182 raters. Findings
show that the Dutch BEST-Index can be used reliably and is significantly associated with risk of future violence and
institutional aggression. Furthermore, this study revealed a different and clearer factor structure compared with the
original one. Further research is needed to examine how these derived factors predict future recidivism.
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he primary focus of treatment of offender patients

in forensic psychiatric settings is the reduction of
the risk of future (violent) offending. The ability to
measure change in risk level of future violence is a
prerequisite to adequately manage risk in mentally
disordered offenders (Douglas & Kropp, 2002). An
individual’s violence risk level may be seen as chang-
ing over time, depending on context and in response
to interventions (Dvoskin & Heilbrun, 2001; Heilbrun,
1997). Self-report is often used as a method of assess-
ment in treatment outcome research. However, in
forensic settings, self-report methods need to be used
with prudence. Forensic patients are prone to use
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deception and impression management (Cima, 2003;
Rogers, 1997) to influence decision making regard-
ing release. To address these challenges with self-
report, several observational measures have been
developed, for example, for measuring aggression
(Hornsveld, Nijman, Hollin, & Kraaimaat, 2006;
Nijman, Evers, Merckelbach, & Palmstierna, 2002)
and for measuring psychiatric condition (Timmerman,
Vastenburg, & Emmelkamp, 2001).

A particularly promising development in the foren-
sic field is the design of instruments to assess change
in recidivism risk based on objective risk factors. For
example, the Historical Clinical Risk-Management—20
(HCR-20; Webster, Douglas, Eaves, & Hart, 1997),
the most widely used and extensively validated of
these measures, assesses both static (i.e., historical)
and dynamic (i.e., changeable) risk factors for future
violence (e.g., de Vogel & de Ruiter, 2006; de Vogel,
de Ruiter, Hildebrand, Bos, & van de Ven, 2004;
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Strand & Belfrage, 2001). The HCR-20 has shown
good ability to predict moderate- to long-term recidi-
vism (Douglas, Guy, & Weir, 2006). However, the
HCR-20 was not originally intended to measure
change in recidivism risk during forensic treatment
(Douglas & Skeem, 2005). Only 10 of the HCR-20’s
items measure dynamic risk factors, which may limit
its suitability for measuring change in risk levels. For
this reason, instruments are needed that focus primar-
ily on assessing change in dynamic risk factors dur-
ing forensic treatment.

Reed, Woods, and Robinson (2000) adapted the
Behavioural Status Index (BEST-Index), a broad-
spectrum structured observational measure applied by
nurses, for use in forensic psychiatric samples (Ross
et al., 2008; Woods, 2000). The BEST-Index was first
developed as an instrument for assessing change dur-
ing general psychiatric treatment and during patients’
transition from a psychiatric hospital to community-
based care (Mahgoub, 1988). For use in forensic set-
tings, a risk scale was added to the BEST-Index, and
the original scales were modified for forensic use
(Robinson, Reed, & Lange, 1996). Recently, two sub-
scales on self-care and work skills were added (Reed
et al., 2000). BEST-Index assessment is now specifi-
cally aimed at measuring five behavioral domains,
including aggressive behavior, degree of insight,
social skills, self-care, and work and leisure skills.

Thus far, few studies have investigated the psycho-
metric properties of the BEST-Index. Research on the
factor structure of the BEST-Index in a sample of
mentally disordered offenders (N = 503) yielded an
ambiguous factor solution (Woods, Reed, & Collins,
2005). In this study, the authors investigated the fac-
tor structure of the first three subscales: Risk, Insight,
and Social Skills, which resulted in an overfactored
model consisting of 11 factors, where one factor had
no salient loadings and one factor consisted of only
one item. Other attempts to investigate the factor
structure were based on the same sample and more
explorative in nature. For example, factor analyses
were limited to a single subscale (Woods, Reed, &
Collins, 2001a; Woods, Reed, & Collins, 2001b;
Woods, Reed, & Collins, 2001c) or to two subscales
(Woods, Reed, & Collins, 2003a; Woods, Reed, &
Collins, 2003b; Woods, Reed, & Collins, 2004).
Although these studies resulted in several factors per
subscale or per two subscales, the identified struc-
tures did not emerge in a recent factor analytic study
on the same sample containing all three subscales
(Woods et al., 2005).

Internal consistency, test—retest stability, and inter-
rater reliability on the item level of the BEST-Index
subscales Risk, Insight, and Communication have
been reported by Woods, Reed, and Robinson (1999).
Interrater reliabilities were weak to good, test—retest
stabilities were good, and, as a measure of internal
consistency, item-to-subscale correlations were weak
to good. With regard to the convergent validity of the
BEST-Index, statistically significant correlations
were found between BEST-Index items and HCR-20
items (ranging from .41 to .44, Spearman p correla-
tions) in a forensic sample (Ross et al., 2008).

The possibility of using the BEST-Index as an
inpatient observational measure of future violence
risk served as an impetus to the introduction of the
instrument in several Dutch forensic psychiatric hos-
pitals. The instrument was translated into Dutch (van
Erven, 1999), and nursing staff were trained in the
use of the assessment tool. The present study exam-
ines the reliability and validity of the Dutch version
of the BEST-Index in a sample of forensic psychiatric
inpatients. First, interrater reliability of the BEST-
Index total score and subscales was studied. Second,
the internal reliability was examined by means of
internal consistency and item homogeneity parame-
ters. Third, the goodness of fit of the three original
subscales of the BEST-Index was examined by means
of confirmatory factor analysis. Because of inade-
quate fit (described later), the underlying latent con-
structs were investigated by means of principal
components analysis (PCA). Finally, convergent and
predictive validity was examined by measuring the
association between the BEST-Index and the HCR-20
and institutional aggressive behavior.

Method

Setting

This study was conducted at Forensic Psychiatric
Centre “de Rooyse Wissel” (dRW), a Dutch maxi-
mum security hospital for the treatment of mentally
disordered offenders who were hospitalized under the
Dutch judicial measure of TerBeschikkingStelling
(TBS order). A TBS order can be imposed on offend-
ers who have committed serious offences, carrying a
punishment of at least 4 years imprisonment, and who
suffer from a mental disorder according to American
Psychological Association’s Diagnostic Manual
and Statistical Manual of Mental Disorders, text
revision (DSM-1V-TR) criteria (American Psychiatric



Table 1
Sample Characteristics (N =291)

Age (years) 38.2 (SD =9.5)
Main index offense

Homicide offense (including attempt) 39.4%

Sexual offense 23.3%

Violent theft, robbery, and assault 23.0%

Property offense 1.0%

Arson 9.1%
Criminal history

Prior convictions 80.1%

Age at first conviction 22.8 years (SD = 8.2)
Prior TBS 8.2%
Mental health history

Prior contact with mental health 72.5%
services (n = 287)
Age at first mental health contact

(n =205)
Note: TBS = TerBeschikkingStelling.

17.6 years (SD = 9.6)

Association, 2000). The TBS order is prolonged as
long as the court deems the patient a danger to soci-
ety. The hospital has 229 residential treatment beds
for male offenders, divided over three geographical
locations.

Sample

The study sample consists of 291 male mentally
disordered offenders admitted to dRW. These patients
where admitted under the TBS order during the
period between March 1, 2000, and December 1,
2007. DSM-IV-TR Axis I and Axis II diagnoses were
extracted from the patient files. These are based on
clinical diagnoses made by psychiatrists, supported
by findings from psychological assessments per-
formed by clinical psychologists.

The characteristics of the study sample are pre-
sented in Table 1. Mean age was 38.2 years (SD = 9.5
years). In the sample, 39.5% of the patients had com-
mitted (attempted) homicide; 23.3% had committed
sexual offenses; 23% had committed violent theft,
robbery, or assault; 9.1% had committed arson; and
1% had committed property offenses. Axis I and/or
Axis II diagnoses were available for 287 patients.
Classifications for four patients were deferred, await-
ing additional (neuro-)psychological assessments.
Patients were classified according to DSM-IV-TR
Axis I disorder categories, if they met the diagnostic
criteria for at least one disorder belonging to that
category. Two thirds of the patients (65.9%) met the
diagnostic criteria for at least one substance-related
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disorder. Seventy-one patients (24.7%) met criteria
for schizophrenia or other psychotic disorders. Fifty-
seven patients (19.6%) met criteria for a paraphilic
disorder, 17 patients (5.9%) for mood disorders, 19
patients (6.6%) for anxiety disorders, 23 patients
(8.0%) for impulse control disorders, 21 patients
(7.3%) for pervasive developmental disorders, 25
patients (8.7%) for attention deficit and disruptive
behavior disorders, and 14 patients (4.9%) for other
DSM-IV-TR Axis 1 disorder categories. In terms of
Axis II personality disorders (PD), the most prevalent
PD (56.1%) was a mixed PD or PD not otherwise
specified (NOS). The prevalence of having any PD
(including PD NOS) in this sample was 81.1% (236
patients). Subsequent to mixed PD and PD NOS, the
most prevalent PD was antisocial PD (18.5%). The
other PDs were much less prevalent: three with para-
noid PD (1%), two schizoid PD (0.7%), one schizo-
typical PD (0.3%), 16 borderline PD (5.6%), four
histrionic PD (1.4%), 25 narcissistic PD (8.6%), two
avoidant PD (0.7%), and four obsessive-compulsive PD
(1.4%). No patient met the criteria for dependent PD.

Measures

BEST-Index. The BEST-Index (Reed et al., 2000)
contains 70 items divided a priori among three sub-
scales: Risk, Insight, and Communication and Social
Skills. Each item can be scored on a 5-point scale
ranging from 1 (worst case) to 5 (optimal case). The
Risk scale contains 20 items related to dangerous
behaviors, such as violence to others and general dis-
ruptive and antisocial behaviors. The Insight scale
consists of 20 items measuring the level of insight
into the nature of the patient’s problems, antecedent
events leading to their current situation, and attribu-
tion of responsibility. The Communication and Social
Skills subscale contains 30 items on adaptive social
behavior, social skills, and interpersonal relation-
ships. The BEST-Index is scored over the previous
6-month period, and the time needed to complete an
assessment varies between 1 and 2 hours. An example
of an item, item description, and the scoring catego-
ries are given in Table 2.

Test—retest reliabilities of the BEST-Index scales
and items were satisfactory in an earlier study in a
U.K. forensic psychiatric sample (N = 100; Woods
et al., 1999). Reliabilities (Spearman p correlations)
over a 2-week interval ranged from .84 to .89 for the
subscales and from .77 to .95 for the items. Item—
to-subscale correlations (Spearman p) varied between
.14 and .81. Interrater reliabilities (N = 37; Spearman
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Table 2
Ilustration of a BEST-Index Item and Scoring Categories

Insight Subscale Item 2: Description of Tension

2. Description of Tension

2.1 22 2.3
Unable clearly to With support and encour-
describe such agement occasionally
feelings describes such feelings

reasonably clearly clearly

Occasionally spontane-
ously describes such
feelings reasonably

24 2.5
Usually spontaneously Always spontaneously and
describes such feelings clearly describes such
reasonably clearly feelings and their
meanings

Note: BEST-Index = Behavioural Status Index. Definition for Description of Tension: In conversation, the patient is able to describe and
illustrate his/her experience while undergoing attacks of increased tension and nervousness.

p correlations) for the BEST-Index items varied from
.03 to .77, with a mean of .43 for all items. In addi-
tion, items from the BEST-Index subscales Risk and
Insight have been shown to be significantly associated
(ranging from .41 to .44, p <.01; Spearman p correla-
tions) with the HCR-20 Clinical items Lack of insight,
Negative attitudes, Active symptoms of major mental
illness, Impulsivity, and Unresponsive to treatment as
well as with the HCR-20 Risk-management item
Lack of personal support (Ross et al., 2008). The
BEST-Index was translated into Dutch (van Erven,
1999), in collaboration with the original authors,
independent from the authors of the present study.

HCR-20. The HCR-20 (Webster et al., 1997) is
specifically designed for assessing the risk of future
violence among persons with mental disorders. It
consists of 20 items, each rated from O to 2 (0 = does
not apply; 1 = applies somewhat, 2 = definitely
applies), divided among three scales: Historical (H),
Clinical (C), and Risk Management (R). The H scale
focuses on previous violent and antisocial behavior,
the C scale on clinical aspects related to violence risk,
and the R scale on future situational factors. In con-
trast to the 10 items of the H scale, the 5 items of the
C scale and the 5 items of the R scale are amenable
to change over time. The HCR-20 is intended to
structure professional judgment about violence risk,
and raters are asked to make a final risk judgment of
low, moderate, or high (HCR-20 manual; Webster
et al., 1997). Research studies within diverse popula-
tions and in several countries have shown that the
HCR-20 scores and final risk judgments can be
derived reliably and are related to long-term violent
recidivism (see Douglas et al., 2006).

START Outcome scale. The START Outcome scale
is a modified version of the Overt Aggression Scale

(OAS; Yudofsky, Silver, Jackson, Endicott, &
Williams, 1986) for use in forensic clinical practice
(Nicholls, Brink, Desmarais, Webster, & Martin,
2006). The modified version consists of 11 catego-
ries: (1) verbal aggression, (2) physical aggression
against objects, (3) physical aggression against self,
(4) physical aggression against other people, (5) self-
neglect, (6) substance abuse, (7) victimized by others,
(8) sexual aggression, (9) unauthorized leave, (10)
suicidal behavior, and (11) stalking. Each category of
adverse outcome is rated according to its severity on
a 4-point scale from least severe (1) to most severe
(4). Prior research shows that the START Outcome
scale can be reliably coded from patient files (intrac-
lass correlation coefficient [ICC] = .70; Nicholls
et al., 2006).

Raters and Training

BEST-Index raters were 182 psychiatric nurses
(43.9% male) with an average of 3.6 years of experi-
ence (SD = 2.5) at the dRW and a mean age of 35.8
year (SD = 8.8). All raters attended a half-day work-
shop, given by the first author and/or a coteacher
(researcher or a masters-level research assistant).
During the workshops, nurses were provided with the
BEST-Index manual and informed about the nature
and purpose of the BEST-Index. Second, the nurses
were informed about the procedure for observational
assessments of behavior. In addition, the nurses were
presented with case vignettes and asked to rate sev-
eral items of the BEST-Index. Finally, the scores were
reviewed and discussed between the nurses and the
trainer(s).

Procedure

Approval for the study was obtained from the hospi-
tal’s executive board and the institutional research board.



BEST-Index assessments. Preferably, two psychi-
atric nurses assessed every patient using the BEST-
Index 6 months after admission. Assessments were
performed by at least the primary nurse on the ward
where the patient resided and one other nurse. On
average, there were 4.7 days (SD = 8.0) between the
two independent assessments. The scores were
recorded in an electronic database with a Web-
based interface that had the same layout as the
paper version of the BEST-Index. Scores from this
database could be imported in the data analysis
software.

HCR-20 assessments. Ratings were performed by
mental health professionals, who also coordinated
the treatment of these patients. All the raters were
trained and experienced in using the HCR-20.
HCR-20 assessments are performed regularly when
the TBS order of the patient is evaluated (mostly
every year, sometimes every 2 years). We conducted
convergent validity analyses on patients who had at
least one HCR-20 assessment (n = 224). For reliabil-
ity analysis, 48 cases were coded twice (by two
trained masters-level psychology research assistants),
and the ICC for the HCR-20 total score was satisfac-
tory at .76. For the individual HCR-20 scales, the
ICCs were .72 for the H scale, .75 for the C scale, and
.66 for the R scale (single measure ICCs, absolute
agreement type).

START Outcome scale assessments. Official regis-
tration of institutional misconduct was used to detect
aggressive behaviors during treatment. Possible ante-
cedents, motive, and a detailed description of the
observed misconduct are registered by psychiatric
nurses at each occurrence. To classify this miscon-
duct in terms of type and severity, all misconducts
during a patient’s stay were recoded by three raters
(a masters-level student and two masters-level
research assistants) with the English version of the
START Outcome scale (Nicholls et al., 2006). To
ensure a prospective design, all misconducts that
occurred prior to the first assessment of the BEST-
Index were eliminated from the predictive analyses.
Although coded retrospectively, because of the
detailed official registration, this procedure is not
likely to underestimate the actual prevalence of inpa-
tient misconduct. More than 300 incidents were
coded by two raters to permit reliability analysis. In
this study, the ICC for two raters was satisfactory at
.83 (mean ICC; n = 369).
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Statistical Analysis

Interrater reliability. For estimating the interrater
reliability, the two-way random effects model, with
measures of absolute agreement, of the ICC was used
(Shrout & Fleiss, 1979). Nurses in this study are a
random sample from all possible raters, and patients
are also a random factor. In this study, 262 patients
were rated twice because of rater attrition for several
reasons (e.g., absence of the second rater due to ill-
ness or leave, the patient was transferred to another
ward while a second rating was pending). Interrater
reliability for the BEST-Index total and subscale
scores as well as for the individual BEST-Index items
was examined.

Internal consistency and item homogeneity. Internal
consistency was examined using Cronbach’s alpha
for the BEST-Index total score as well as for the sub-
scales. Mean interitem correlations were used as a
measure of item homogeneity. Mean scores between
raters, or when unavailable the scores of the single
raters, were used for these and subsequent analyses.

Confirmatory factor analysis. The goodness-of-fit
of the original three-factor model of the BEST-Index
(Woods, 2000) was tested using confirmatory factor
analysis. The model was fit using AMOS 7.0, employ-
ing the maximum likelihood procedure (Arbuckle,
2006). Each item was assumed to load only on its
own subscale. Given the expected correlations
between the subscales (Woods, 2000), the three sub-
scales were allowed to correlate. Model fit was evalu-
ated using the chi-square test, the root mean square
error of approximation (RMSEA), the comparative fit
index (CFI), and the Tucker Lewis index (TLI; also
known as the nonnormed fit index; Byrne, 2001). A
CFI and TLI value above .90 and an RMSEA value
below .05 are indicative for an adequate fit (Hu &
Bentler, 1999).

Principal components analysis with varimax rota-
tion. Because of an inadequate fit (described later),
we examined the latent constructs underlying the
BEST-Index using exploratory PCA. The extracted
communalities, which measure the percentage of
variance in the variables explained by the extracted
factors, were used to select variables to include in the
analysis. Items with low communalities, meaning that
the components explain little variance for these vari-
ables, are indicative of items that are unrelated to the
domains of interest and should be removed from
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further analyses (Fabrigar, Wegener, MacCallum, &
Strahan, 1999). Items with communalities below .20
were removed from further analyses. Finally, varimax
rotation was used to test the relative suitability of the
resulting factor structure.

Convergent and predictive validity. Pearson product—
moment correlations were used to measure the asso-
ciation between the BEST-Index scores and the level
of violence risk (HCR-20). Convergent validity would
be supported when the BEST-Index is stronger and
statistically significantly correlated with the dynamic
risk factors of the HCR-20 (i.e., the C and R scales)
compared with the static risk factors of the H scale.
Furthermore, predictive validity of the BEST-Index
was examined by computing Pearson correlation
coefficients between the BEST-Index scales and insti-
tutional adverse outcomes (START Outcome scale).
To test the BEST-Index relation to violence, only the
categories related to aggression to others will be used
in this study. For the aggressive behavior, total score
on START Outcome categories verbal aggression,
physical aggression against objects, and physical
aggression toward other people was computed by
summing the incidences for each category during a
patient’s stay (mean length of stay in hospital = 3.2
years; SD = 2.2 years). Analyses are performed using
the Statistical Package for the Social Sciences,
Version 13.0 (SPSS Inc., 2005).

Results

Confirmatory Factor Analysis

The goodness-of-fit indices for the original BEST-
Index three-factor model did not meet the required
cutoff values. The chi-square test yields a statistic of
7050.81 (df = 2342; N = 279), which has a corre-
sponding p value of .000. This p value means that the
null hypothesis of a good fit should be rejected.
Additionally, the RMSEA is .09, the CFI is .65, and
the TLI is .64, offering further evidence that the
original model does not fit the present data well. In
addition, inspection of the parameter estimates
revealed that Risk subscale item 1 (critical ratio =
1.68; p = .093) and Item 16 (critical ratio = 1.59; p =
.111) did not significantly predict the Risk subscale,
suggesting that removing these items could improve
model fit. Also, the error terms covariances between
items revealed that seven pairs of items had high

modification indices (>80). These items pairs were
items 13-14 and 2-4 from the Risk subscale and items
2-3, 13-14, 19-20, 19-23, and 20-23 from the Insight
subscale. The high modification indices suggest that
the model fit will improve if the model is respecified
by allowing these error terms to covary. A stepwise
approach by first removing the Risk subscale Items 1
and 16 from the model and subsequently allowing the
items with the highest modification indices to covary
resulted in a significantly improved model, that is,
change in y*(df = 142; N = 279) = 1094.5, p < .001.
However, the model still did not meet the cutoff val-
ues indicating a good model fit, x*(df = 2,200; N =
279) = 5956.3, p = .000, RMSEA = .08, CFI = .72,
and TLI =.71. Thus, an exploratory PCA was deemed
necessary to reveal the instrument’s factor structure.

Principal Components Analysis

Initial PCA with varimax rotation yielded 14 com-
ponents with eigenvalues greater than 1, accounting
for 70.0% of the total variance. In addition, the scree
plot shows a steep drop over the first four compo-
nents, followed by a leveling off for the remaining
components. The first four components accounted for
50.5% of the total variance. The first component
accounted for 31.7% of the total variance, whereas
the other three components accounted for 9.5%,
5.2%, and 4.2%, respectively. These findings suggest
that the four components offer the optimal solution.
The extracted communalities of the items for the four
components demonstrated low communalities (<.20)
for seven items from the Risk subscale. These items
and their communalities were as follows: Risk Item 1
(Family support, .04), Item 6 (Serious self-harm,
.08), Item 7 (Superficial self-harm, .10), Item 15
(Inappropriate sexual behaviors, .11), Item 16
(Sadomasochistic behaviors, .08), Item 17 (Macho
gear and adornment, .05), and Item 19 (Substance
abuse, .06). These items were subsequently removed.
PCA with varimax rotation on the remaining 63 items
now yielded 11 components with eigenvalues greater
than 1, accounting for 70.4% of the total variance.
Again, the scree plot shows a steep drop over the first
four components, followed by a leveling off for the
remaining components. Now, the first four compo-
nents accounted for 55.5% of the total variance. The
first component accounted for 35.1% of the total vari-
ance, whereas the other three components accounted
for 10.2%, 5.7%, and 4.5%, respectively. The pattern
matrix with loadings after rotation, with the items



sorted by the size of their loadings, is displayed in
Table 3. Factor 1 comprises 23 items and seems to
address Social skills. It consists primarily of items
from the original Social Skills subscale. The highest
loadings were found for Social Skills Item 28 (Ease
of communication, .76), Social Skills Item 23
(Assertiveness, .74), and Social Skills Item 19
(Expressing opinions, .73). The weakest loading was
found for Social Skills Item 4 (Body posture, 49).
Factor 2 consists of 21 items and seems to address
Insight, as demonstrated by items primarily from the
original Insight subscale. The highest loadings were
found for Insight Item 16 (Self-appraisal, .76),
Insight Item 2 (Description of tension, .76), and
Insight Item 17 (Prioritization of problems, .75). The
weakest loading was found for Insight Item 3 (7ension
reducing strategies, .50). Factor 3 consists of 14
items, and the highest loadings were found for Social
Skills Item 13 (Turn-taking, .72), Risk Item 9 (Verbal
aggression following trigger event, .71) and Social
Skills Item 14 (Listening skills, .67). The weakest
loadings were found for Social Skills Item 14
(Imitative disruption, .46). These items are related to
aggressive and dominant behavior in interpersonal
communication and, hence, Factor 3 was named
Interpersonal hostility. Finally, Factor 4 consists of
seven items related to Physical violence. The highest
loadings were found for Risk Item 2 (Serious violence
to others without apparent trigger event, .79), Risk
Item 4 (Minor violence to others without apparent
trigger event, .78), and Risk Item 3 (Serious violence
to others following trigger event, .72). The weakest
loadings were found for Risk Item 10 (Attacks on
objects without apparent trigger event, .53).

The mean scores on the factors for the sample are
displayed in Table 4. The mean scores were 85.34
(SD = 16.39) for the Social Skills factor, 56.42 (SD =
15.63) for the Insight factor, 47.16 (SD = 7.59) for the
Interpersonal Hostility factor, and 33.31 (SD = 2.91)
for the Physical Violence factor. Internal consistency'
for the factors is also displayed in Table 4, and ranged
from o = .74 for the Physical Violence factor to o =
.96 for the Social Skills factor. Finally, homogeneity
of the items ranged from .38 for the Interpersonal
Hostility factor to .51 for the Insight factor.

Interrater Reliability

The single-measure ICC based on absolute agree-
ment for the BEST-Index total score containing 63
items was .71. For the BEST-Index factors extracted
in the present study (Table 3), the coefficients
were .71 (Social Skills factor), .66 (Insight factor),

Chakhssi et al. / Reliability and Validity of the Dutch BEST-Index 7

.69 (Interpersonal Hostility factor), and .68 (Physical
Violence factor). The coefficients for the individual
items varied from .31 to .63 (median = .50) for the
Social Skills factor, from .35 to .65 (median = .47) for
the Insight factor, from .35 to .73 (median = .44) for
the Interpersonal Hostility factor, and from .12 to .66
(median = .47) for the Physical Violence factor. The
lowest single-measure coefficient was obtained for
Item 2 of the Risk subscale (Serious violence to oth-
ers without apparent trigger event, .12). Item 9 of the
Risk subscale (Verbal aggression following trigger
event, .73) obtained the highest coefficient.

Convergent and Predictive Validity

In this sample, the mean HCR-20 score was 25.1
(SD = 6.19). For the HCR-20 scales, the mean score
for the H scale was 13.19 (SD = 3.39), for the C scale
4.78 (SD = 2.19), and 7.17 (SD = 2.59) for the R
scale. Most patients (n = 146; 65.1%) received a final
risk judgment of high risk, whereas 46 (20.5%)
patients were judged to pose a moderate risk and 32
(14.3%) patients a low risk. Regarding the convergent
validity of the BEST-Index, the correlations of the
original BEST-Index and the revised BEST-Index
(containing 63 items) with the HCR-20 are displayed
in Table 5. From Table 5, it can be seen that for the
original BEST-Index, out of 20 possible correlations,
17 were significant. Significant correlations ranged
from .15 (for the BEST-Index Risk subscale and
HCR-20 final risk judgment) to .45 (for original
BEST-Index total score with HCR-20 C scale). For
the revised BEST-Index, out of 25 possible correla-
tions, 21 were significant. Significant correlations
ranged from .15 (for the revised BEST-Index Physical
Violence factor and HCR-20 R scale) to .45 (for
revised BEST-Index total score with HCR-20 C
scale). Overall, the differences in the correlation
matrix between the original and the revised BEST-
Index original were small, with the exception of the
higher correlations between the revised BEST-Index
Interpersonal Hostility and Physical Violence factors
with the Historical Scale of the HCR-20.

During their stay, most of the patients (n = 200;
68.7%) displayed acts of verbal aggression, 100
patients (34.4%) displayed acts of physical aggression
against objects, and 134 patients (46.0%) displayed
physical aggression toward others. The Pearson cor-
relations between the revised BEST-Index scores, the
HCR-20 scores, and the START Outcome scales are
presented in Table 6.* The highest correlation coeffi-
cient between the revised BEST-Index scores and the
START Outcome scales is found for the association
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Item Loadings of BEST-Index Four-Factor Solution With Varimax Rotation

BEST-Index Factor

Items Description 1 2 3 4

SOCIAL2S8 Ease of communication .76 .34 15

SOCIAL23 Assertiveness .74 .16 -.26

SOCIAL19 Expressing opinions 73 27 —-.18

SOCIAL20 Disagreement 72 15 -.30

SOCIAL22 Making requests 71 24

SOCIAL12 Fluency 71 .35

SOCIAL16 Conversational topics .70 .39 32

SOCIAL10 Conversational initiative .69 40

SOCIALI11 Amount of speech .68 40 .36

SOCIAL29 Sociability and support .67 41 11

SOCIAL1 Facial expression .66 28 .20

SOCIAL7 Tone of voice .66 29

SOCIAL25 Social activities .65 .35 11
SOCIALS Expressive gestures .64 .29 12

SOCIAL2 Eye contact .62 .30 27

SOCIALY9 Verbal delivery .58 .16 31

SOCIALI15 Response to questions .58 35 41

SOCIAL3 Orientation to others 57 27 .28

SOCIAL24 Self-presentation .56 .16 .14

SOCIAL26 Emotional control 53 .19 47 .20
SOCIAL27 Relationship with others 53 28 42

SOCIALS Voice modulation S1 .14 .35

SOCIAL4 Body posture 49 17 .38

INSIGH16 Self-appraisal .19 .76 29

INSIGH2 Description of tension 24 .76

INSIGH17 Prioritization of problems 17 5 31

INSIGH6 Tension-producing events 31 74

INSIGH1 Awareness of tension .19 73

INSIGHS Tension-producing thoughts 28 73 13
INSIGH12 Events producing insecurity .30 72

INSIGH4 Recognition of negative feelings 25 .70 =22

INSIGH 14 Antecedent events leading to treatment 15 .69 23

INSIGH15 Ascription of responsibility 13 .68 32

INSIGH18 Goal planning 25 .68 37

INSIGH20 Expectations 25 .67 40

INSIGHS8 Identifying relaxing thoughts .34 .64 15 .14
INSIGH13 Events producing security 44 .62 12

INSIGH7 Personal strategy for reducing tension 32 .61 13 .16
INSIGH11 Attributes liked in others 47 .56

INSIGH9 Identifying relaxing activities .39 .56

SOCIAL18 Frankness .34 55 .19

INSIGH10 Attributes disliked in others 44 52 -17 13
INSIGH19 Compliance with therapy 28 S1 42 .14

(continued)
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Table 3 (continued)

BEST-Index Factor

Items Description 1 2 3 4

INSIGH3 Tension-reducing strategies 34 .50 12

SOCIAL13 Turn-taking 72

RISK9 Verbal aggression following trigger event -.13 71 43

SOCIAL14 Listening skills 40 14 .67

SOCIAL17 Egocentric conversation 24 .14 .67

SOCIAL21 Arguments .20 12 .62 .33

RISK13 Disruptive episodes -.19 .58 17

SOCIALG6 Social distance 31 11 57 11

SOCIAL30 Deferring to others 17 .30 55

RISKS Verbal aggression without apparent trigger 54 5
event

RISK18 Obsessive compulsive behaviors 49 48

RISK20 Psychiatric disturbance .29 47 12

RISK14 Imitative disruption .46 .20

RISK2 Ser}ous violence to others without apparent 11 79
trigger event

RISK4 Minor violence to others without apparent trig- 78
ger event

RISK3 Serious violence to others following trigger 11 7
event

RISK11 Attacks on objects following trigger event .10 .26 .63

RISKS Minor violence to others following trigger 19 60
event

RISK12 Breaches of security 42 .56

RISK10 Attacks on objects without apparent trigger 17 16 53
event

Proportion of variance explained per factor (%) 35.1 10.2 5.7 4.5

Note: BEST-Index = Behavioural Status Index. Factor loadings <.10 are suppressed. Salient loadings are in boldface.

Table 4
Labels, Mean Scores, Cronbach’s Alpha, Item Homogeneity, and Interrater Reliability for the
BEST-Index Four-Factor Solution in a Sample of Forensic Psychiatric Patients

Total Sample (N = 291)

Scale i o Mean (SD) Item Homogeneity 1cc
Revised BEST total® 63 97 222.69 (34.74) 31 71
Social skills 23 .96 85.34 (16.39) .49 1
Insight 21 95 56.42 (15.63) 51 .66
Interpersonal hostility 12 .86 47.16 (7.59) .38 .69
Physical violence 7 74 33.31 (2.91) .40 .68
Note: BEST-Index = Behavioural Status Index; i = number of items; ICC = single measure intraclass correlation coefficient, absolute
agreement.

a. N =262.

b. The BEST-total is the sum score of 63 items; 7 items were omitted because of low communalities.
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Table 5
Pearson Correlation Coefficients Between the Four Factors of the BEST-Index
and the HCR-20 Scores (n = 224)

HCR-20
Scale H Scale C Scale R Scale Total Score* Risk Judgment
Revised BEST total"* .01 A5%* A% 33 345
Social skills .05 31k 30%* 21k 27k
Insight .09 A3k A4k 209 35k
Interpersonal hostility 20%* A1%* 20%% 38%* 23%%
Physical violence 21%% 29%% 15% 28%* 13
Original BEST total .00 A5k A2k 340k 340k
Risk subscale 28%* A0** 23k 39k 5%
Insight subscale .09 A3FE A4xE 29%* 35%*
Communication and social skills subscale .01 345%% 32%% 25%% 29%

Note: BEST-Index = Behavioural Status Index; HCR-20 = Historical Clinical Risk-Management—20.
a. The sum of all 20 items of the HCR-20. Risk judgment is the final judgment of future violence risk.
b. BEST-Index scores have been reversed to correspond with the direction of the HCR-20 scores; higher scores on BEST-Index scales

mean worse functioning on that scale.

c. The Revised BEST-total is the sum score of 63 items; 7 items were omitted because of low communalities.

*p < .05, two-tailed. **p < .01, two-tailed.

between the Interpersonal Hostility factor and START
verbal aggression (» = .40; p < .01). The lowest, but
still significant correlation coefficient is found for the
relationship between physical aggression toward oth-
ers and the Social Skills factor ( = .13, p < .05). For
the relationship between the HCR-20 and the START
outcome scales the highest correlation coefficient is
found for the H scale and START verbal aggression
(r=.30; p < .01). The lowest significant correlation is
found for the association between the C scale and
START physical aggression toward others (» = .19;
p<.01).

Discussion

The present study examined the reliability and fac-
tor structure of the Dutch version of the BEST-Index
in a sample of 291 forensic psychiatric inpatients.
Confirmatory factor analysis demonstrated that the
original, a priori three-factor structure could not be
replicated in our sample. In addition, two items had
no significant contributions to the BEST-Index Risk
subscale, and several item pairs of both the Risk and
the Insight subscales had strong residual correlations.
Correcting for these shortcomings resulted in a sig-
nificantly improved model fit, but not to an accept-
able overall model fit for the data in this sample.
These findings are in line with the previous factor

analytic study of the BEST-Index (Woods et al.,
2005), which also did not support the original a priori
factor structure.

The subsequent PCA resulted in a four-factor solu-
tion, which primarily indicated that (1) the Risk and
Insight subscales could be retained; (2) a number of
items from the original Risk and Social Skills sub-
scales relating to interpersonal dominance and aggres-
sive behavior formed a new, third factor; and (3) the
remaining items of the Risk subscale referring to
physical violence also formed another, fourth factor.
Seven items were omitted from the BEST-Index
because they were unrelated to any of the factors. Our
findings are in contrast with earlier factor analytic
work on the BEST-Index. Woods et al. (2005) identi-
fied 11 factors by selecting the factors solely on the
basis of Kaiser’s eigenvalue greater than 1 criterion.
Although this procedure is appealing in its simplicity,
exclusive reliance on this approach can lead to solu-
tions with too many factors (overfactoring), which
have little theoretical and/or practical value. In deter-
mining the optimal number of factors, several statisti-
cal (e.g., scree test) and theoretical procedures (e.g.,
conceptual clarity of the solution) should be employed
(Fabrigar et al., 1999). Thus, the present study
extended on the previous factor analytic studies by
taking these considerations into account. Earlier fac-
tor analytic studies on the separate subscales (Woods
et al., 2001a; Woods et al., 2001b; Woods et al.,
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Table 6
Pearson Correlation Coefficients Between the Four Factors of the Revised BEST-Index and
Challenging and Aggressive Behaviors as Measured With the START Outcome Scale (n = 291)

START Outcome Scale®

Scale Verbal Aggression Physical Aggression Against Objects Physical Aggression Toward Others
Revised BEST total’* 20%% 15%% 20%*

Social skills A1 .06 3%

Insight A1 .08 .10

Interpersonal hostility A1%* 27%* 3458%

Physical violence 20%* 25%*® 23%*

HCR-20 total score? 32 21%% 26%%

H scale 29%%* 20%* 27

C scale 27HE .18%* 21%%

R scale 20%* 12 12

Note: BEST-Index = Behavioural Status Index; HCR-20 = Historical Clinical Risk-Management—20.
a. Verbal Aggression was displayed by 200 patients (68.7%), Physical Aggression Against Objects by 100 patients (34.4%), and

Physical Aggression by 134 patients (46.0%).

b. BEST-Index scores have been reversed; higher scores on BEST-Index scales correspond with worse functioning on that scale.
c. The revised BEST-total is the sum score of 63 items; 7 items were omitted because of low communalities.

d.n=214.
*p < .05, two-tailed. **p < .01, two-tailed.

2001c¢) and on two subscales combined (Woods et al.,
2003a; Woods et al., 2003b; Woods et al., 2004)
yielded different results in each instance, leading to a
lack of conceptual clarity surrounding the factor
structure of the BEST-Index. This is unfortunate,
because the BEST-Index deserves a more systematic
approach toward instrument development. Our find-
ings obtained by this more systematic approach sug-
gest that a four-factor model is a better solution than
the original three-factor model.

The interrater reliabilities for the nurse raters were
good for the four factors of the BEST-Index. These
interrater reliabilities are consistent with those found
in the only other interrater reliability study of the
BEST-Index in a sample of 37 raters (Woods et al.,
1999). Note that in the current study we had a sample
of 182 raters and used the stringent single-measure
ICC as the parameter for interrater reliability (Shrout
& Fleiss, 1979). Internal consistency of the Dutch ver-
sion of the revised BEST-Index and the derived fac-
tors was excellent. Item homogeneity was acceptable
for the revised BEST-Index total score and the derived
factors. Similar values for internal consistency have
previously been reported (Woods et al., 1999).

Good convergent validity of the Dutch version of
the BEST-Index with the HCR-20 was found. As
expected, the scores on the revised BEST-Index total
score and the derived factors were more strongly

associated with the changeable (i.e., dynamic) vio-
lence risk factors of the HCR-20, compared with the
historical (i.e., static) factors of the HCR-20. Thus, it
seems that the BEST-Index is especially valuable as a
measure of dynamic risk factors. Values for conver-
gent validity of the BEST-Index were in the same
range as previously reported by Ross et al. (2008).
Furthermore, moderate to large correlation coeffi-
cients were found between the revised BEST-Index
factors with diverse aggressive behaviors during
institutional treatment, supporting its predictive valid-
ity. Moreover, in this study, the predictive results for
the revised BEST-Index were comparable to, if not
higher than, the predictive results for the HCR-20.
Especially, the derived BEST-Index factor Inter-
personal Hostility shows stronger associations with
the diverse inpatient aggressive behaviors than the
HCR-20. Note that the assessments with the BEST-
Index and the HCR-20 were independent of each
other and both preceded the measurement of the
START Outcome variables.

The findings of the current study should be consid-
ered with several limitations in mind. The generaliz-
ability of the findings is limited to inpatient male
forensic psychiatric patients. The study should be rep-
licated in different samples (e.g., female forensic psy-
chiatric patients) to assess the robustness of our
findings. In addition, the sample size (N = 291) was
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somewhat small for the CFA and PCA analyses in rela-
tion to the number of BEST-Index items (N = 70).
However, recommendations concerning the number of
subjects required per item of the instrument vary widely
within the literature: from 4 subjects per variable
(Gorsuch, 1983) to 10 subjects per variable (Nunnally,
1967). MacCallum, Widaman, Zhang, and Hong (1999)
demonstrated that the recommended sample size is
influenced by the extent to which factors are overdeter-
mined and the level of communalities of the measured
variables. In our sample, the average communality was
.55, and 7 to 23 variables represented each factor.
According to MacCallum et al., these are moderate to
good conditions for a factor analysis, and one can
obtain good recovery of factors with samples of at least
200. However, further studies should be performed
using the BEST-Index with larger samples to test
whether the current factor structure can be replicated.

Despite these limitations, the findings of the pres-
ent study suggest that the Dutch version of the BEST-
Index can be used reliably in Dutch forensic
psychiatric settings, with four factorial domains that
have apparent theoretical and clinical relevance, as
demonstrated by their relationship with violence risk
level and institutional aggressive behavior. Modifying
the Dutch version of the BEST-Index was not central
to this study, but our findings indicate that future
research should further examine the suitability of a
number of the BEST-Index items. This study also
shows some of the strengths of the BEST-Index as a
clinical instrument for the assessment of potentially
risk-relevant behaviors among forensic psychiatric
patients. An instrument that (1) has a broad content
coverage relevant to the treatment of forensic psychi-
atric patients, (2) is related to future violence risk as
measured with the HCR-20 and to institutional
aggressive behavior, (3) can be reliably rated by para-
professionals who have received only half a day of
training and in a relatively brief amount of time (1-2
hours) clearly has significant advantages in terms of
cost-effectiveness and ease of implementation. More
important, this study also shows the possibility of
informing the structured assessment of future vio-
lence risk with measures such as the HCR-20, with
standardized ratings from nursing staff on changes in
risk-relevant behaviors during forensic treatment.
Finally, future research is needed that examines the
predictive validity of the BEST-Index for future (vio-
lent) offending in the community as well as studies
that assess the sensitivity of the BEST-Index for
detecting change in future violence risk.
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Notes

1. In comparison, the internal consistencies for the scales of
the BEST-Index original version were o = .96 for the total scale,
a = .79 for the Risk subscale, o =.95 for the Insight subscale, and
o, =.96 for the Communication and Social Skills subscale. The
item homogeneity of the original version was .26 for the total
scale and .18 for the Risk subscale, .51 for the Insight subscale,
and .42 for the Communication and Social Skills subscale.

2. In comparison, the interrater reliability for the scales of the
BEST-Index original version were .72 for the total scale, .71 for
the Risk subscale, .66 for the Insight subscale, and .67 for the
Communication and Social skills subscale.

3. To determine whether the results of the predictive analyses
involving START Outcome data would differ, if we used a more
appropriate predictive model given the nature of the distribution,
we also analyzed these data using a negative binomial regression
model. The resulting coefficients for both the revised BEST-
Index and the HCR-20 showed the same magnitude of the
reported effects as the Pearson correlation analyses. The results
of the negative binomial regression analyses are available from
the authors on request.
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