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ABSTRACT

Background: The Developmental Behaviour Checklist (DBC) is an established, internationally used
questionnaire for assessing behavioural and emotional problems among young people with
developmental or intellectual disabilities (ID). The present study aims to evaluate the
psychometric properties of its German teacher version (DBC-T).

Method: The German DBC-T was administered to 397 school staff members who reported twice on
1177 children and adolescents with ID over a period of 7-9 months. Data were analysed within an
exploratory structural equation modelling framework.

Results: Our results supported the five-factor structure of the DBC-T and found good reliability for
all scales. Analyses on the relationship of DBC-T scores with students’ age, gender, and adaptive
behaviour provided further evidence for the validity of the DBC-T.

Conclusions: Our study endorses the notion that the German DBC-T is an important instrument
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both for research and practice. Limitations and further directions are discussed.

In addition to exhibiting difficulties in intellectual and
adaptive functioning, children and adolescents with intel-
lectual disabilities (ID) often show increased rates of
behavioural and emotional problems (American Associ-
ation on Intellectual and Developmental Disabilities,
2021; Dekker et al, 2002c). According to Einfeld and
Tonge (1995), an individual’s behaviours and emotions
are considered disordered when there is a qualitative or
quantitative deviance that cannot be explained by devel-
opmental delay alone, that causes distress to the person
or to caregivers, and that is a significant additional
impairment to adaptive functioning. A broad spectrum
of behavioural and emotional difficulties can be seen in
ID, such as disruptive, antisocial, and self-absorbed beha-
viours; communication disturbances; anxiety; and
difficulties relating socially (Einfeld & Tonge, 1995). Dek-
ker et al. (2002¢) found a three- to four-fold elevated risk
for overall problem behaviour in children and adoles-
cents with ID compared to those without ID.

Children and adolescents with ID who exhibit chal-
lenging behaviours are at risk for injury, controversial
medication and restraint, and social isolation; in
addition, they often rely on residential service provision

(Emerson & Einfeld, 2011). These difficulties can also be
very stressful for parents, caretakers, and teachers (e.g.,
Amstad & Miiller, 2020; Hastings, 2002). Thus, it is
important to be able to identify the degree and topogra-
phy of emotional and behavioural problems, using valid
and reliable instruments, so that effective intervention
can occur. For instance, based on a specific individual
profile of strengths and difficulties, school and clinical
staff may decide on certain emotional and behavioural
problems that intervention should primarily focus on.

Several instruments to assess behavioural and
emotional problems in children and adolescents with
ID currently exist. According to a recent systematic
review (Buckley et al., 2020), the Developmental Behav-
iour Checklist (DBC) published by Einfeld and Tonge
(1995, 2002) is internationally among the two most
commonly the most commonly used symptom rating
scales. The DBC exists in various forms for the assess-
ment of both adults (DBC-A) and children or adoles-
cents with ID. For children and adolescents, the
questionnaire can be filled out by parents and carers
(DBC-P) or by teachers (DBC-T), with a high overlap
in items between the two versions.
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The present study focuses on the DBC-T, which pro-
vides important information on the degree to which
emotional and behavioural problems of children and
adolescents with ID are perceived by school staff. The
DBC-T has been successfully evaluated for use in several
countries (e.g., Dekker et al., 2002a, 2002b). Einfeld et al.
(2007) translated the DBC-T, together with the DBC-P
and DBC-A, for use in German-speaking countries. The
authors evaluated the German DBC-P and found it pos-
sessed high psychometric quality (Steinhausen & Wink-
ler Metzke, 2005). However, to date, little knowledge
exists on the psychometric properties of the DBC-T,
particularly for the German version. Hence, the present
paper aims to shed additional light on this instrument’s
validity and reliability, using data from a longitudinal
study on children and adolescents with ID.

Psychometric properties of the DBC-T

The DBC was developed by Einfeld and Tonge (1995),
adapting the model of the Child Behaviour Checklist
(CBCL; Achenbach, 1991), though specifically designed
to assess behavioural and emotional problems in people
with developmental and intellectual disabilities. The
instrument exists in different versions, which all are
derived from or based on the DBC-P (for an overview,
see Einfeld & Tonge, n.d.). The DBC-P comprises 96
items, each corresponding to a behavioural description
that is rated by parents or caregivers, who are asked to
make their assessment using a retrospective period of
the prior six months. As with the DBC-P, the DBC-T
is intended for children and adolescents aged 4-18 (Ein-
feld et al., 1999; Einfeld & Tonge, 2002). Both versions
are very similar and primarily differ in terms of item
number: Three DBC-P items that assess sleeping behav-
iour are not included in the DBC-T, and one school-
context specific item was added to the DBC-T, resulting
in 94 items for the DBC-T. More recently, a revised
online version of the DBC was published (DBC-2;
Gray et al., 2018).

The original six-factor structure of the DBC (Einfeld
& Tonge, 1992, 1995) was re-examined based on a large
Australian-Dutch sample in a study by Dekker et al.
(2002a). For the DBC-P, results revealed five clearly
interpretable and internally consistent subscales:
disruptive/antisocial, ~self-absorbed, communication
disorders, social relating, and anxiety. However, for
the DBC-T, the principle components analysis failed
to identify a separate and meaningful factor for anxiety.
Furthermore, the internal consistency of the anxiety
subscale was marginally less than satisfactory. Given
the broad similarities between both DBC versions and
in order to facilitate comparisons, the five-factor

structure was also retained for the teacher version (Dek-
ker et al., 2002a). It should be noted that some items
were excluded from the principal component analyses
in both versions of the DBC due to low factor loadings,
low observed frequencies in certain categories, or
because they pointed to behaviours symptomatic of psy-
chotic illness. These items were retained for the calcu-
lation of the Total Behaviour Problem Score (TBPS),
due to their relevance in assessing mental disorders in
the context of ID. Nevertheless, based on their findings,
the authors suggested to replicate the factor structure
and to consider the development of a shortened version
of the DBC.

Fewer findings are available on the validity of the
DBC-T than the DBC-P. Therefore, in the following,
we also point to results on the latter. Convergent validity
was shown by high correlations between the TBPS of the
DBC-T and the CBCL (Dekker et al., 2002b), and
between the TBPS of the DBC-P and the Strengths
and Difficulties Questionnaire’s (Goodman, 2001) total
difficulties score (Rice et al., 2018). Furthermore, Dek-
ker et al. (2002b) provided evidence for discriminant
validity with adaptive behaviour, as measured by the
Vineland Adaptive Behaviour Scales (VABS; Sparrow
et al., 1984). The three DBC-T scales disruptive/anti-
social, anxiety, and social relating showed small negative
correlations with the three VABS domains communi-
cation, socialisation, and daily living skills, as well as
with total adaptive functioning, while the TBPS and
the scales self-absorbed and communication disturb-
ances were moderately correlated with adaptive behav-
iour. Overall, the results suggested that the DBC-T
and the VABS cover related but different concepts (Dek-
ker et al., 2002b), thus providing support for discrimi-
nant validity of the DBC-T.

In terms of construct validity, group differences can
be interpreted as known group validity. One frequently
investigated variable in terms of group differences in
gender (see, e.g., review by McKenzie et al., 2016).
Using the DBC-T, Molteno et al. (2001) reported higher
levels of emotional and behavioural problems in boys
than girls, as expected.

For young people with ID, certain studies suggest a
slight decrease in problem behaviour as they progress
from childhood to adolescence (e.g., de Ruiter et al.,
2007; Einfeld et al., 2006), thus age or age-related devel-
opment can serve as further indicator for the validation
of the DBC. de Ruiter et al. (2008) found a decrease in
parent-reported problem behaviours over a five-year
period, except for the social relating scale. No significant
changes were found for teacher ratings for all scales. In
turn, the findings on the DBC-T by Molteno et al.
(2001) showed that adolescents had fewer behaviour



problems compared to younger children. Studies that
considered a shorter time frame reported either relative
persistence (i.e., one-year stability; Dekker et al., 2002a),
or a slight reduction in problem behaviour after an aver-
age period of 14 months (Chandler et al., 2015).

The German version of the DBC-T

The German version of the DBC is called Verhaltensfra-
genbogen bei Entwicklungsstorungen (VFE; Einfeld et al.,
2007). Information in the German manual concerning
the psychometric properties of the DBC-T is based on
the Australian samples used to develop or evaluate the
English DBC-T and DBC-P (Einfeld & Tonge, 1995,
2002). In addition, the results of a study by Steinhausen
and Winkler Metzke (2005) on the evaluation of the
German DBC-P are reported. This study was based on
a sample of 721 children and adolescents with ID in
Germany and included various psychometric analyses
as well as the construction of norm tables according to
different severity levels of ID. The results replicated
for the German DBC-P version the five-factor structure
of the DBC as revised by Dekker et al. (2002a, 2002b),
and overall found the internal consistency of the scales
was adequate to good (Ja| =0.69-0.90), except for the
anxiety scale with Cronbach’s « of 0.58 (Steinhausen
& Winkler Metzke, 2005). Retest reliability after a
period of 1.8 years was high for all five subscales.
Since the release of the VFE manual in 2007, the adult
form of the German DBC (DBC-A or VFE-ER, respect-
ively) has been evaluated and standardised in a study by
Steinhausen and Winkler Metzke (2011). According to
our research, no study has yet been published evaluating
the German DBC-T. Although the differences in scale
construction and item wording between the DBC-P
and the DBC-T are minor, findings comparing the
English DBC-P and DBC-T indicated that parent and
teacher ratings are only partially consistent. In a further
evaluation of the Dutch DBC (Dekker et al., 2002b), the
agreement between parent and teacher ratings was
shown to be low to moderate, with lowest agreement
for the anxiety scale (r=0.27) and highest for the self-
absorbed scale (r = 0.57). Chandler et al. (2005) reported
rather large discrepancies between parental and teacher
reports of overall problem severity as measured by the
English version of the DBC: Only 64% of children
whose scores were above the cut-off on the DBC-P
were also above the cut-off on the DBC-T. The low to
moderate agreement between DBC-P and DBC-T
ratings is in line with other studies investigating
multi-informant reports on children’s or adolescents’
behavioural and emotional problems (for an overview,
see: De Los Reyes et al., 2015; Rescorla et al., 2014).
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Thus, parent ratings using the DBC-P and teacher rat-
ings using the DBC-T may provide different infor-
mation, which can result in differing findings (e.g., de
Ruiter et al., 2008), and, in turn, may lead to different
conclusions. While inconsistencies in ratings between
parents and teachers can provide important information
both for research and practice, it is crucial, first, to
examine the German version of the DBC-T, in order
to obtain more precise information on its validity and
reliability.

Aims of the present study

This study aimed to evaluate the German version of the
DBC-T (Einfeld et al., 2007). For this purpose, we used
data from a longitudinal study conducted in special
needs schools for students with ID, where school staff
had reported on students’ emotional and behavioural
problems using the German DBC-T. First, we examined
the dimensionality and factor structure of the instru-
ment. Second, we assessed the reliability (i.e., internal
consistency) of the subscales. Third, we evaluated differ-
ent aspects of validity by investigating differences across
gender and age (i.e., known group validity as one aspect
of construct validity) and by predicting DBC-T scores
by students’ adaptive behaviour levels (i.e., discriminant
validity).

Method
Sample and procedure

The data originated from the Swiss longitudinal study
“Competent with Peers - ComPeers” (funded by the
Swiss National Science Foundation under Grant SNF-
172773), which was approved in terms of scientific
and ethical conduct by the institutional research com-
mission of the relevant university department. The
first measurement occasion (T1) took place between
1 and 2 month(s) after the start of a school year, the
second measurement occasion (T2) 7-9 months later,
near the end of the same school year. The sample was
drawn from special needs schools who serve students
with ID in the German-speaking part of Switzerland.
These schools can only be attended by students who
have a clinical diagnosis of ID. Diagnoses are usually
based on ICD-10 criteria, including an assessment of
intelligence (IQ < 70) and a clinical estimation of adap-
tive behaviour levels. Parents were informed in writing
about the study. The letter emphasised that all infor-
mation would be assessed anonymously (i.e., research-
ers did not have access to the names of the students,
parents, or staff filling out the questionnaires) and that
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no information on medical diagnoses would be col-
lected. Parents and teaching staff had the option to
decline participation.

The sample consisted of 1177 children and adoles-
cents (65.9% girls) with a mean age at T1 of 11.26
years (SD,ge = 2.76, min = 4.17, max = 19.08). This corre-
sponds to about 96% of the student body from the 16
special needs schools included. In total, 397 staff mem-
bers (M,g.=46.26 years, SD 4. =12.53, 86.6% female)
took part in the study and reported on students who
attended the classroom in which they worked. Each
staff member completed questionnaires for an average
of 2.69 children or adolescents (SD = 1.62, range = 1-8).
The majority of staff members (61.5%) held a diploma
in special needs education; others were regular teachers,
therapists, social workers, or long-term trainees (for
more information, see Miiller et al., 2021).

Measures

Emotional and behavioural problems

Emotional and behavioural problems in children and
adolescents were assessed using the teacher version of
the VFE (Einfeld et al., 2007), namely the German ver-
sion of the DBC-T (Einfeld et al., 1999; Einfeld & Tonge,
1995, 2002). For each of the 94 items, school staff mem-
bers reported on a student’s behaviour over the last two
months on a 3-point rating scale (0 = not true as far as
you know, 1=somewhat or sometimes true, 2= very
true or often true). A two-month reporting period for
observed behaviour was used (instead of six month) to
guarantee valid ratings by staff who had only known stu-
dents since the beginning of the school year. The last
item (Item 94) corresponds to an overall rating of
whether the child has problems with feelings or behav-
iour, in addition to problems with development. This
item only is rated based on different category labels (0
=no, 1 = yes, but minor, 2 = yes, major).

Adaptive behaviour
Adaptive behaviour was assessed using a German ver-
sion of the Adaptive Behaviour Assessment System 3
(ABAS-3; Bienstein et al., 2017). The ABAS-3 consists
of 174 items assessing the conceptual, social, and prac-
tical skills required to function in daily life. We used
the teacher form intended for children or adolescents
between 5 and 21 years old. School staft were asked to
score each item on a 4-point rating scale (0=1is not
able, 1= never or almost never when needed, 2 = some-
times when needed, 3 = always or almost always when
needed).

In the present study, we employed the percentile
ranks of the General Adaptive Composite (GAC)

score as well as of the three adaptive domains concep-
tual, social, and practical skill areas, based on age-
related norms of the original English ABAS-3 (Harrison
& Oakland, 2015), as there are no norms available for
the German version yet.

Analyses

All analyses were performed in Mplus Version 8.6
(Muthén & Muthén, 1998-2017). Parameters were esti-
mated with the robust weighted least squares mean- and
variance-adjusted (WLSMYV) estimator. The WLSMV is
specifically designed for categorical data (see rec-
ommendation by Li, 2015; Nussbeck et al., 2006), in
which the normality assumption is typically violated,
which has to be assumed for the behavioural data
measured with the DBC.

First, we performed a series of confirmatory factor
analyses (CFA) with ordered categorical factor indi-
cators, in order to examine the dimensional structure
of the German DBC-T. More specifically, we tested
the following models: CFA with one general factor
(Model 1); CFA with five factors in line with the given
subscales of the DBC-T (Model 2); CFA with five factors
and the cross-loadings indicated in the manual of the
German DBC-T (Model 3); CFA with six factors includ-
ing the nine additional items, which are considered for
the overall score but not included in the five original
subscales (Model 4); and CFA with six factors and
cross-loadings as indicated in the manual (Model 5).

As per CFA specifications, items are allowed to only
load on the hypothesised factor, while cross-loadings are
constrained to zero. These assumptions, however, are
often overly restrictive for multifactor rating instru-
ments routinely used in applied research, so that their
structure cannot be represented adequately within a
CFA approach. The associated failing of meeting the
goodness-of-fit criteria has led to a tendency toward
considerable model modifications to find a well-fitting
model (Asparouhov & Muthén, 2009). Common conse-
quences of the strict requirement in CFA include dis-
torted factors with inflated factor loadings (Marsh
et al., 2009). In the light of these issues, and since pre-
vious research suggested several cross-loadings for the
DBC-T, we additionally applied an exploratory factor
structural equation modelling (ESEM; Asparouhov &
Muthén, 2009) approach. ESEM includes the advantages
of both EFA and CFA within a latent variable modelling
framework, giving access to the advanced statistical
applications of CFA and structural equation modelling
(Marsh et al.,, 2014; Morin et al., 2018). Hence, in
addition to the CFA models, we specified an ESEM
with five target factors (Model 6) in line with the



given subscales of the German DBC-T, and an ESEM
with a sixth target factor, including the nine additional
items (hereafter described as others factor; Model 7).
The ordered categorical indicators loaded on their
specific (main) factors, while cross-loadings with other
factors were targeted to be as close to zero as possible
(but not forced to zero) with the oblique target rotation
procedure (Browne, 2001; for an example, see Tdth-
Kiraly et al., 2017).

All CFA and ESEM models were first fitted on data
from T1 and, in a second phase of the analyses, on
data from T2 to test replicability. To assess the fit of
the CFA and ESEM models, we relied on the following
sample size-independent goodness-of-fit indices: the
comparative fit index (CFI), the Tucker-Lewis index
(TLI), the standardised root mean square residual
(SRMR), and the root mean square error of approxi-
mation (RMSEA). As guidelines, TLI and CFI values
greater than 0.90 and 0.95 are considered adequate
and excellent model fit, respectively. For the SRMR,
values below 0.08 are generally recommended.
RMSEA values less than 0.06 reflect close fit to the
data (Hu & Bentler, 1999; Marsh et al., 2004). For the
sake of completeness, we report the chi-square test
(x?) of exact fit as well, despite its known sensitivity to
large sample size, model complexity and non-normal
data (Yuan & Bentler, 2004). Since model assessment
should not only be based on goodness-of-fit statistics,
we also inspected parameter estimates, in particular
the factor loadings (Morin et al., 2018).

The internal consistency of the German DBC-T
subscales was evaluated by calculating McDonald’s
w (McDonald, 2013) within the latent modelling fra-
mework. Compared to other indices, such as Cron-
bach’s «, @ provides a more accurate
approximation of internal consistency (Dunn et al.,
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2014; Sijtsma, 2009). In general, reliability coeflicients
of 0.80 or greater indicate good internal consistency,
and values around 0.70 are considered adequate
(Kline, 2015).

To examine different aspects of validity, we applied a
multiple indicator multiple causes (MIMIC) model
within the ESEM approach (Marsh et al., 2013). Basi-
cally, the MIMIC approach corresponds to a multi-
variate regression model in which latent variables are
regressed on predictors (Morin et al., 2018). In the
ESEM MIMIC analyses used in our study, the categori-
cal variable gender (female vs. male), as well as the con-
tinuous variables age and adaptive behaviour (GAC and
the three domains conceptual, social, practical skills)
were added separately to the ESEM model at T1 and
T2. In a more exploratory manner, we additionally
investigated the predictive value of the overall rating
of behavioural and emotional problems (assessed with
item 94 of the DBC-T).

Results
Factorial structure of the DBC-T

Table 1 reports the goodness-of-fit statistics for the CFA
and ESEM models. In general, the CFA models had
unsatisfactory model fit at T1, as apparent by the fit
indices (Models 1.1-1.5). Allowing the cross-loadings
as indicated by the manual of the German DBC (Models
1.3 and 1.5) still resulted in unsatisfactory fit indices. In
turn, both ESEM models (Models 1.6 and 1.7) showed
an appropriate fit to the data. At T2, the results followed
the same pattern: While the CFA models did not fit the
data well, the ESEM models reached acceptable to good
fit. Overall, the ESEM solutions with six factors resulted
in the best fitting model.

Table 1. Summary of goodness-of-fit statistics of the CFA and ESEM models.

Model X2 df p CFI U SRMR RMSEA [90% CI]

I
(1.1) CFA 1 factor 22,037.74 4277 <.001 0.674 0.667 0.148 0.062 [0.061, 0.062]
(1.2) CFA 5 factors® 14,259.44 3310 <.001 0.779 0.773 0.118 0.055 [0.054, 0.056]
(1.3) CFA 5 factors with cross-loadings™® 13,515.73 3306 <.001 0.794 0.788 0.115 0.053 [0.052, 0.054]
(1.4) CFA 6 factors 16,290.03 4170 <.001 0.771 0.765 0.130 0.052 [0.051, 0.052]
(1.5) CFA 6 factors with cross-loadings® 19,323.53 4259 <.001 0725 0718 0.137 0.057 [0.056, 0.057]
(1.6) ESEM 5 factors® 6089.51 2998 <.001 0.938 0.929 0.055 0.031 [0.030, 0.032]
(1.7) ESEM 6 factors 6265.19 3649 <.001 0.950 0.942 0.054 0.026 [0.025, 0.027]

v
(2.1) CFA 1 factor 20,769.97 4185 <.001 0.669 0.661 0.146 0.061 [0.060, 0.062]
(2.2) CFA 5 factors® 13,781.21 3310 <.001 0.780 0.774 0.121 0.055 [0.054, 0.055]
(2.3) CFA 5 factors with cross-loadings™® 12,405.09 3306- <.001 0.657 0.647 0.082 0.051 [0.050, 0.052]
(2.4) CFA 6 factors 15,388.59 4170 <.001 0.776 0.770 0.125 0.050 [0.049, 0.051]
(2.5) CFA 6 factors with cross-loadings® 14,554.92 4166 <.001 0.642 0632 0.080 0.048 [0.048, 0.049]
(2.6) ESEM 5 factors® 5547.14 2998 <.001 0.946 0.939 0.055 0.028 [0.027, 0.029]
(2.7) ESEM 6 factors 5737.50 3649 <.001 0.958 0.952 0.052 0.023 [0.022, 0.024]

Notes: CFA = confirmatory factor analysis; ESEM = exploratory structural equation modeling; CFl = comparative fit index; TLI = Tucker-Lewis index; SRMR =

standardised root mean square residual; RMSEA =

root mean square error of approximation, 90% Cl

=90% confidence interval. *additional items (“others”)

not included; ®with cross-loadings as indicated in the manual for the German DBC-T.
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In addition to the goodness-of-fit statistics, we
inspected parameter estimates, in particular the factor
loadings (Morin et al., 2018). The results for the CFA
models with five or six factors showed generally moder-
ate to substantial factor loadings, with a few exceptions
of weak loadings (A < 0.30), at both T1 and T2 (e.g.,
Model 1.2, disruptive/antisocial factor: |\|=0.209-
0.867, M =0.622). The ESEM results yielded generally
well-defined factors for the DBC-T, although again
with a wide range of magnitude in targeted factor load-
ings (e.g., Model 1.6, disruptive/antisocial factor: |\| =
0.192-0.889, M =0.648). As per ESEM specification,
the items were also allowed to load on the other factors,
thus cross-loadings were present. In the ESEM with five
factors, for instance, four cross-loadings were significant
and substantial (A >0.30) for the disruptive/antisocial
scale. The ESEM model with six factors revealed several
nonsignificant, weak factor loadings for the sixth tar-
geted factor at T1 and T2 (e.g., Model 1.7, others factor:
|A| =0.009-0.356, M = 0.188), suggesting the additional
items do not represent one common factor. Table S1
in the Supplementary Material displays the standardised
factor loadings and standard errors in the ESEM model
with six factors at T1. The corresponding items loaded
substantially on the targeted factor, with one to three
exceptions per factor. As expected by specification in
the ESEM model, cross-loadings were present for all fac-
tors. For the others factor, several cross-loadings were
quite substantial, indicating again that the indicators
tap into a construct different from the targeted factor.
This conclusion was supported by the very small, non-
significant correlations with the five original subscales
(see Table 2), except for the self-absorbed scale, which
was negatively correlated with the others factor at T1,
even though this effect was small in magnitude (—0.13,
p<.001).

Regarding the five original scales, the intercorrela-
tions in the ESEM model were all significant at both
measurement occasions. As reported in Table 2, they
varied between low to moderate, with the lowest corre-
lations between social relating and disruptive/antisocial
at both T1 and T2 (T1: 0.06, p <.05/ T2: 0.10, p <.001),
and the highest correlations were between communi-
cation disturbance and self-absorbed (T1: 0.32,
p<.001/T2:0.35, p<.001), and at T2 between anxiety
and disruptive/antisocial as well (T2: 0.35, p <.001).
Thus, the results related to the ESEM model with six fac-
tors suggested that the five original scales of the DBC-T
are moderately related, which can be interpreted as
moderate discriminant validity of the scales. The
additional items (included in the others scale), however,
might constitute a separate construct and can be con-
sidered as items with independent information.

In sum, based on all our results regarding factorial
structure, we concluded that the DBC-T is best rep-
resented by the ESEM model with five factors, thus
without the additional items.

Reliability of the DBC-T scales

The reliabilities of the German DBC-T subscales are
available in the main diagonals (in parentheses)
of Table 2. The McDonalds w coefficients ranged from
w=0.85 (95% confidence interval (CI)=[0.83, 0.86])
to w=0.96 (95% CI=[0.96, 0.97]) at T1, and from
w=0.82 (95% CI=1[0.81, 0.84]) to w = 0.96 (95% CI =
[0.96, 0.97]) at T2, indicating good internal consistency
of all subscales at both measurement occasions. Even
the scale with the additional items (others scale) reached
adequate internal consistency, although with the lowest
internal consistency of w=0.75 (95% CI =[0.72, 0.78])
at T1, and w = 0.77 (95% CI = [0.74, 0.80]) at T2.

Validity of the DBC-T

In light of the results regarding the factorial structure of
the DBC-T, we applied the MIMIC analysis on the
ESEM model with five factors (i.e., without the
additional items included in the others scale). The stan-
dardised regression coefficients of the predictors on the
latent factors in the ESEM MIMIC model are presented
in Table 3. The standardised estimates can be inter-
preted as effects sizes, akin to Cohen’s d (Brown, 2015).

Gender had a small to medium effect on the five
factors at T1. Boys scored higher than girls, except
regarding anxiety (—0.279, p <.001). At T2, the effect
of gender was somewhat less pronounced, and for the

Table 2. Correlations in the ESEM models with six factors and
reliabilities (McDonald w) of the latent factors of the German
DBC-T.

DISR SELF coM ANX SOC OTH

T

DISR  (0.95)

SELF 0.30%** (0.96)

COM  0.19%** 0.32%** (0.89)

ANX 0.27%** 0.26*** 0.21***  (0.85)

S0C 0.06** 0.25%** 0.14***  0.26%** (0.85)

OTH 0.05 —0.13***  —-0.02 0.04 -0.04  (0.75)
T2

DISR  (0.95)

SELF 0.24%** (0.96)

COM  0.22%** 0.35%** (0.90)

ANX 0.35%** 0.19*** 0.23***  (0.82)

S0C 0.10%** 0.30%** 0.21%%*  0.22%** (0.84)

OTH 0.03 —-0.05 -0.02 0.03 -0.05 (0.77)

Notes: DISR = discruptive/antisocial, SELF = self-absorbed, COM = commu-
niation disturbance, ANX = anxiety, SOC = social relating, OTH = others.
In parentheses (main diagonals): reliability coefficients (McDonald w).
For identification of the mean structure, the first threshold of each factor
has been fixed to 0. *p <.05. **p < .01. ***p <.001.
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Table 3. Standardised regression coefficients (and standard errors) on the latent factors in the ESEM MIMIC model.

coM ANX SOC

DISR SELF
T
Gender 0.219*** (0.069) 0.188** (0.077)
Age —0.093** (0.032) —0.281*** (0.031)
GAC —0.155%* (0.034) —0.619*** (0.019)
Conceptual skills 0.050 (0.062) 0.036 (0.052)
Social skills 0.005 (0.048) —0.309*** (0.039)
Practical skills —0.226*** (0.065) —0.376*** (0.052)
T2
Overall assessment® T1 0.363*** (0.029) 0.312%** (0.032)
Gender 0.107*** (0.032) 0.060 (0.037)
Age —0.125%** (0.032) —0.275%** (0.031)
GAC —0.233%** (0.031) —0.747%** (0.015)
Conceptual skills —0.029 (0.056) 0.043 (0.044)
Social skills —0.065 (0.047) —0.350%** (0.033)
Practical skills —0.154* (0.063) —0.475%** (0.045)

0.397%** (0.079 —0.297*** (0.077 0.335*** (0.079

) ) (0.079)

—0.149*** (0.037) —0.070 (0.036) —0.014 (0.035)
—0.252*** (0.042) —0.179*** (0.044) —0.076* (0.038)
—0.233*** (0.068) —0.014 (0.067) —0.015 (0.053)
0.028 (0.058) —0.046 (0.058) —0.432*** (0.049)
—0.168*** (0.074) —0.109 (0.074) 0.158** (0.060)

0.289*** (0.034
0.204*** (0.034

0.223*** (0.041

( 0.364*** (0.031)
—0.111** (0.038

(

(

0.105%* (0.035)

) ) (

) ) (
—0.146*** (0.037) —0.055 (0.036) —0.019 (0.035)
—0.177"" (0.053) —0.362*** (0.044) —0.156"" (0.048)
—0.226*** (0.068) —0.105 (0.074) 0.079 (0.061)
—0.099 (0.059) —0.144* (0.017) —0.604*** (0.045)
—0.079 (0.074) —0.054 (0.081) 0.197** (0.066)

Notes: DISR = discruptive/antisocial, SELF = self-absorbed, COM = communiation disturbance, ANX = anxiety, SOC = social relating. GAC = general adaptive
composite score (percentile rank). Coding: gender 0=female, 1=male. *Overall assessment based on ltem 94 of the German DBC-T (full version).

*p <.05. **p <.01. **¥*p <.001.

self-absorbed factor, no effect was observed (0.060,
p =.101). Age showed a small negative effect on disrup-
tive/antisocial behaviour, on self-absorbed behaviour,
and on communication disturbances at T1. No effects
were found for anxiety and social relating. At T2, the
results followed the same pattern.

For the percentile rank of the GAC, negative effects
were observed across all DBC-T subscales, indicating
the lower a student’s general adaptive skills, the greater
their emotional and behavioural problems. Small nega-
tive effects showed for disruptive/antisocial behaviour,
communication disturbances, anxiety, and social relat-
ing; in contrast, medium to large negative effects were
reported for self-absorbed behaviour (T1: —0.619, p
<.001; T2: —0.747, p <.001). The effect sizes for the
three domains of adaptive behaviour varied consider-
ably across the five subscales of the DBC-T. Conceptual
skills only showed a small negative effect on communi-
cation disturbances, both at T1 (—0.233, p <.001) and
T2 (—0.226, p <.001). Social skills had a medium-sized
negative effect on self-absorbed behaviour and social
relating at T1. A similar picture emerged at T2, however
with an additional small negative effect on anxiety
(—0.144, p <.05). Regarding practical skills, small nega-
tive effects were reported for disruptive/antisocial
behaviour, social relating, and communication disturb-
ances, but the latter only occurred at T1. The negative
effect for self-absorbed behaviour was medium in
effect size and somewhat more pronounced at T2
(—0.475, p < .001).

All five latent factors in the ESEM MIMIC model at T2
could be predicted by the overall rating of behavioural
and emotional problems measured with item 94 of the
DBC-T at T1. The significant positive effects were small
in effect size, ranging from 0.22 for anxiety to 0.36 for dis-
ruptive/antisocial behaviour and social relating.

Discussion

In this study, we evaluated the factorial structure,
internal consistency, and multiple aspects of validity
of the German DBC-T. Our evaluation was based on a
large sample of young people aged 4-19 years and
their special needs teachers or other school staff mem-
bers, who completed the DBC-T twice within a period
of 7-9 months.

Regarding the factorial structure, our findings
confirmed that the German DBC-T is best represented
by five factors, consistent with the revised English and
Dutch DBC versions (Dekker et al., 2002a, 2002b) and
as expected for the German DBC-T (Einfeld et al.,
2007). Our examination of the factor structure provides
further support that the ESEM approach is suitable for
analysing measurement instruments with complex
data structure (see recommendation by Marsh et al.,
2011), such as the DBC. In line with the construction
of the DBC, our results indicated that the additional
items (i.e., others) do not match well with the five orig-
inal scales, and thus should only be applied for their
intended use, namely the calculation of a total problem
behaviour score (Einfeld et al., 2007).

The internal consistencies of the scales of the German
DBC-T proved to be good at both measurement
occasions. In contrast to earlier studies (Dekker et al.,
2002b; Steinhausen & Winkler Metzke, 2004), even
the internal consistency for the anxiety scale could be
judged as good. One may argue that the reliability coefhi-
cients are not comparable, because we referred to
McDonald’s w, whereas earlier studies employed Cron-
bach’s a. Nonetheless, it should be emphasised that w
has been shown to provide a more accurate approxi-
mation of internal consistency, and that a corresponds
in many cases to a lower bound of reliability (Dunn
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et al, 2014; Sijtsma, 2009). Notwithstanding these
differences, good reliability is particularly important
for the DBC’s application in practice.

With regard to the validity of the German DBC-T,
the findings yielded evidence for the discriminant val-
idity of the five subscales as indicated by moderate inter-
correlations at both measurement occasions, suggesting
that the five scales cover different but related aspects of
emotional and behavioural problems. Furthermore, the
discriminant validity of the DBC-T scales was under-
lined by small negative associations with the general
score for adaptive behaviour, except for the self-
absorbed scale, which showed moderate to large nega-
tive associations. Focusing on the three domains of
adaptive behaviour, the level of social and practical
skills, but not of conceptual skills, was related to self-
absorbed behaviour. As expected, the social skills
domain of adaptive behavior was also moderately
associated with social relating as measured by the
DBC-T, which, to some extent, could be interpreted as
convergent validity. Nevertheless, the predominantly
small and in several cases non-significant associations
with the adaptive behaviour domains support discrimi-
nant validity for the DBC-T, consistent with the findings
of Dekker et al. (2002b). Likewise, self-absorbed behav-
iour was moderately associated with general adaptive
behaviour in both studies. It should be noted that Dek-
ker et al. (2002b) employed the Dutch VABS to assess
adaptive behaviour, while we relied on a German trans-
lation of the ABAS-3, and that the three domains of
both instruments do not completely overlap.

The validity of the DBC-T was further substantiated
by the results concerning students’ gender and age,
which pointed to appropriate known group validity.
Gender generally had a small to medium effect on the
scores of the five DBC-T scales. As to be expected,
boys scored higher than girls, except for on the anxiety
scale. This exception is in accordance with the general
predominance of internalising problems in girls relative
to boys (Rescorla et al., 2007). Interestingly, no gender-
related effect was found for self-absorbed behaviour at
T2. In line with previous studies (e.g., Chandler et al.,
2015; Einfeld et al., 2006), problem behaviour decreased
slightly with increasing age, that is across the range of 4-
19 years. More specifically, a small negative effect of age
was found for disruptive/antisocial behaviour, self-
absorbed behaviour, and communication disturbances,
whereas for anxiety and social relating, no effect was
observed.

In a more exploratory manner, we additionally
checked the predictive value of the overall rating of a
child’s behavioural and emotional problems assessed
with the last item of the DBC-T. At T2, all five subscale

scores could be predicted by the overall rating at T1.
Considering the small effect sizes, the predictive value
of item 94 should be estimated as minor.

To conclude, some limitations and future directions
should be addressed. First and foremost, no direct
measure of intellectual functioning was available in
our study. While clinical diagnosis of ID was ensured
by considering a sample attending specialised school
setting, future studies might incorporate more detailed
information on intellectual functioning, for instance,
in order to standardise the German DBC-T based on
ID severity. In view of the increasing importance of
adaptive behaviour as assessment criteria for ID (e.g.,
Tassé, 2013), adaptive behaviour might be considered
jointly with intellectual functioning. Considering that
some disorders such as autism spectrum disorders can
impact adaptive behaviour, independently or partly
independently from ID severity, corresponding infor-
mation could be used as covariate.

Second, the ESEM analyses pointed to several sub-
stantial cross-loadings. Furthermore, some items had
very low observed frequencies. While the inclusion of
all items is being advocated because of their clinical rel-
evance, one might consider developing a shorter DBC-T
version as has happened for the English DBC-P. Cover-
ing 24 items, the short form DBC-P24 (Taffe et al., 2007)
has proved suitable for estimating a mean behaviour
problem score, providing a brief and highly sensitive
measure for research purposes.

Third, we only accounted for students’ gender, age,
and adaptive behaviour when investigating the con-
struct validity of the German DBC-T. Future studies
might benefit from including further characteristics
(e.g., need for care, language competences) or from
investigating additional aspects of validity, such as the
German DBC-T’s convergent validity with other ques-
tionnaires (e.g., CBCL) or between different informants
(e.g., teacher and parent reports). Previous studies have
indicated a bias in teachers’ judgement accuracy of stu-
dents’ emotional and social characteristics, which was
related to the presence or absence of a student’s special
educational needs status (Schwab et al., 2020; Venetz
etal., 2019). Therefore, it would be worthwhile to inves-
tigate for possible bias in teachers’ judgment accuracy in
the application of the DBC-T and to consider the role of,
for instance, teachers’ professional experience, attitudes
towards intellectual disability or their stress levels
related to problem behaviours.

Fourth, it should be noted that we did not consider
the alternative scales based on the DBC that are related
to mental disorders (e.g., depression, hyperactivity).
Further investigations could focus on a teacher version
of the German autism screener (Steinhausen & Winkler



Metzke, 2004), which was developed following the DBC
Autism Screening Algorithm (DBC-ASA; Brereton
et al., 2002).

Fifth, our findings on age were cross-sectional, even
if we examined age-related effects at both measurement
occasions. Besides testing for one-year stability, future
studies could investigate development over time.
Finally, it would be worthwhile to account for the con-
text specificity of a child’s behaviour problems
(Dworschak et al, 2016). Since behavioural and
emotional problems are not merely stable dispositions
but vary across different situations, it might be helpful
for future studies to assess a person’s behavioural and
emotional reactions in situ, meaning in different
momentary social contexts (Zurbriggen et al., 2018).

Taken together, our findings provide the support that
the German DBC-T yields good psychometric proper-
ties, which constitute essential prerequisites for its use
in research and practice. Furthermore, our study offers
suggestions for additional evaluation and development
of the DBC generally and the German DBC-T particu-
larly. Having said that, further studies are warranted
addressing more content-related issues, such as the con-
text-dependency of behavioural and emotional pro-
blems in children and adolescents with intellectual
disabilities, and the adequate use of standardised instru-
ments in practice.
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