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Abstract Background and objec-
tive To examine and compare the
psychometric properties of two
short screening instruments for
children and adolescents suffering
from attention deficit-/ hyperac-
tivity disorder (ADHD). The Con-
ners’ Hyperactivity Index consists
of ten items that assess symptoms
of hyperactivity through self-re-
port and parents’ proxy. The Ger-
man ADHD Rating scale (FBB-
HKS/ADHS) consists of 20 items
that assess the severity and per-
ceived burden of inattention,
hyperactivity, and impulsiveness
as defined by the ICD-10 and
DSM-IV. Methods Within the
BELLA module of the German
Health Interview and Examination
Survey for Children and Adoles-
cents (KiGGS), the parents of
2,863 children and adolescents
rated the Conners’ Hyperactivity
Index and the FBB-HKS. Results
The internal consistency of item
responses was assessed via Cron-
bach’s o and showed that both
instrument scores were able to
obtain a reliable measurement.
The factorial validity of the FBB-
HKS measurement model as well
as the unidimensionality of the
Conners’ scale was tested by
means of exploratory and confir-
matory factor analysis (EFA and

CFA), indicating satisfactory
goodness of fit for the FBB-HKS
(RMSEA = 0.06) and some devia-
tion from the unidimensionality
assumption of the Conners’ scale.
Stability of results across age
could be confirmed with few
exceptions. Mean scores differ-
ences were found between both
sexes, age groups, and different
socioeconomic status groups
(Winkler-Index) with males,
younger respondents, and chil-
dren with low socioeconomic sta-
tus displaying more ADHD-related
behaviour. Correlation coefficients
between the two instruments’
scores and other scales assessing
emotional and behavioural prob-
lems hinted at convergent validity.
Conclusion Both instruments’
scores showed reliability as well as
factorial and convergent / dis-
criminant validity. The pros and
cons of the two instruments as
well as for which purpose and
under which circumstances one of
the measures can be favoured
must be considered prior to
applying such a measure.

Key words attention deficit-/
hyperactivity disorder -
parent-report — screening instru-
ments - reliability -
factorial validity
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Introduction

An estimated proportion of 5-10% of school-aged
children worldwide are affected by attention deficit-/
hyperactivity disorder (ADHD, DSM-1V), also known
as hyperkinetic disorder (HD, ICD-10) [4]. This pre-
valent disorder affects the child’s sense of well-being,
self-worth, resilience, overall health-perception, and
psychosocial functioning [13, 28, 38, 39]. Further-
more, the family and community are burdened. To-
gether, these aspects might create one of the greatest
aggregate burdens of suffering of all mental disorders
that have an onset in childhood [5].

Therefore, the assessment of ADHD becomes a
major issue in clinical and epidemiological studies as
well as in routine clinical services. The currently
available set of ADHD rating scales encompasses
several instruments to assess this disorder as defined
by the DSM-IV or the ICD-10. These instruments are
based on information from parents, teachers, or the
self-report of the children or adolescents [21]. The
test-theoretical quality of many of these instruments
was confirmed in studies that were mainly conducted
in English-speaking countries [14].

Several ADHD symptom checklists based on DSM-
IV criteria were developed and analysed in English-
speaking countries [e.g., 24, 40]. The German ADHD
Rating scale (FBB-HKS/ADHS) includes 20 items
describing the symptom criteria of both the ICD-10
and DSM-IV as well as additional items assessing
symptom onset, symptom duration, pervasiveness,
and functional impairment. The items can be rated by
parents or teachers. The FBB-HKS/ADHS is part of
the comprehensive diagnostic system for mental dis-
orders in childhood and adolescence (DISYPS-K]J,
[22]; DISYPS-1I, [23]). Additionally, Breuer and
Dopfner [8, 9] developed and analysed an adaptation
of the FBB-HKS for preschool children. Exploratory
factor analyses of parent-reports identified two com-
ponents measuring the dimensions of inattention and
hyperactivity-impulsivity, which is in line with the
DSM-1V [10, 23, 26]. For preschool children, these 2-
dimensions could be replicated in confirmatory factor
analyses [9]. The validity of this measurement model
encompassing two factors could be shown in confir-
matory factor analysis with other ADHD symptom
rating scales based on DSM-IV samples from English-
speaking countries (Wolraich et al. [43]), and also in a
pan-European sample of children and adolescents
with ADHD symptoms [21].

The 18-symptom criteria for attention deficit-/-
hyperactivity disorders according to the DSM-IV are
similar to the 18 symptom criteria for hyperkinetic
disorder according to the ICD-10. However, in the
ICD-10, hyperactivity and impulsivity are concep-

tualised separately by five and four criteria, respec-
tively. In the cross-national examination of Dopfner
et al. [21], three-factor solutions were extracted to test
whether the hyperactivity-impulsivity factor can be
broken down to a separate hyperactivity factor and
impulsivity factor. Such a three-factor solution with
separate inattention, hyperactivity, and impulsivity
factors was observed in four of seven national sub-
samples and for boys but not for girls. Moreover,
empirical evidence for the validity of three-factor
solutions comprising inattention, hyperactivity, and
impulsivity separately could be found in studies with
the FBB-HKS in German samples [27].

Previous studies [27] showed that the items of the
subscales inattention, hyperactivity, and impulsivity
as well as hyperactivity-impulsivity and the total
score were answered in an internally consistent
manner. Cronbach’s o was satisfactory to very good,
ranging from 0.78 to 0.90. In their pan-European
study using another ADHD rating scale, Dopfner et al.
[21] reported satisfying results on internal consis-
tency for the two scales inattention (o = 0.81) and
hyperactivity-impulsivity (o = 0.87).

The Conners’ Hyperactivity Index [16] assesses the
occurrence of the most important symptoms of
ADHD within the last month. Ten items are provided
and answered by the children or adolescents them-
selves or their parents. The initial Conners’ Parent
Rating Scale (CPRS) was developed as a comprehen-
sive checklist for acquiring parental reports on the
basic problems present in children who had been
referred to an outpatient psychiatric setting [15]. In
its original form, the CPRS contained items grouped
in terms of sleep problems, eating problems, temper
problems, problems with keeping friends, school-
related problems, etc. Later, an “additional” problems
category was added that included items covering the
cardinal symptoms of ADHD: hyperactivity, impul-
sivity, and inattention. Some factor analytic research
with the CPRS on clinical samples suggested slightly
different CPRS factor structures than were originally
reported. Despite these differences, good reliability of
the CPRS, as assessed by test-retest and internal
consistency reliability [17], could be shown. In addi-
tion, the CPRS’s concurrent validity is well established
by high correlations with similar factors on other
parent rating scales, such as the Child Behavior
Checklist [1, 34] and the behavior problem checklist
[2, 12]. The Conners’ scale has been widely used in
clinical and epidemiological studies. Previous studies
showed the Conners’ scale to be able to distinguish
between subjects differing in hyperactivity but not
between those differing in inattention [41]. Other
studies have shown a weak discrimination between
subtypes of ADHD [7].
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This paper aims to compare the psychometric
properties of the Conners’ Hyperactivity Index and
the FBB-HKS. Psychometric properties under study
are the factorial validity of both instruments’ mea-
surement model, the internal consistency of item
answers, and the reliability of the test scores.

Methods
Design and sample

Conceptualisation, design, and procedure of the
Mental Health Module (BELLA study) are described
in detail in Ravens-Sieberer et al. [37]. The partici-
pants of the BELLA study were randomly recruited
from the national, representative sample of 17,641
families participating in the German Health Interview
and Examination Survey for Children and Adoles-
cents (KiGGS) conducted by the Robert Koch-Insti-
tute. The KiGGS and the BELLA survey took place
between May 2003 and May 2006 in 167 cities and
communities representative of Germany. The overall
response rate was 66.6% (KiGGS). A random selection
of 4,199 families from the KiGGS sample with children
aged 7-17 years were asked to participate in the
BELLA study. Of these eligible families, 70% agreed to
participate and 68% (1,389 girls and 1,474 boys) could
be surveyed. From the 2,863 families participating in
the BELLA study, 1,142 had children aged 7-10 years,
780 had children aged 11-13 years, and 941 had
children aged 14-17 years. In each family, one parent
was questioned with a standardised computer assisted
telephone interview (CATI). Children aged 11 years
and older were questioned as well. In addition, the
participants were asked to fill in a mailed paper and
pencil questionnaire. Sample data were weighted to
correct for deviation of the sample from the age-,
gender-, regional-, and citizenship-structure of the
German population (reference data 31 December
2004).

Instruments

The German ADHD Rating scale (FBB-HKS/ADHS,
[22]) includes 20 items of the symptom criteria of
both the ICD-10 and DSM-IV as well as additional
items assessing symptom onset, symptom duration,
pervasiveness, and functional impairment. Parents
indicated the frequency of each item statement or
symptom on a 4-point answer scale ranging from
never or rarely (0) to very often (3), with higher
scores indicating greater ADHD-related behaviour.
The mean item score is calculated for every dimen-
sion. It is possible to classify respondents with regards

to the criteria for ADHD subtypes as defined by the
DSM-IV (predominantly inattentive, predominantly
hyperactive-impulsive, combined, e.g., six of nine
symptoms of inattention rated as “often” or “very
often” and/or six of nine symptoms of hyperactivity-
impulsivity rated as “often” or “very often”).

The Conners’ ten-item Hyperactivity Index [16]
assesses the occurrence of the most important symp-
toms of ADHD within the last month. The ten items
were rated by the parents on a 4-point answer scale
ranging from 0 for not at all true to 3 for very much
true. The raw sum scores were transformed into T-
values with a mean of 50 and a standard deviation of 10.

The strengths and difficulties questionnaire [25]
was applied as a brief behavioural screening ques-
tionnaire that assesses positive or negative attributes
by 25 items focusing on the following dimensions:
emotional symptoms, conduct problems, hyperactiv-
ity/inattention, peer relationship problems, and pro-
social behaviour. Each of the 25 items of the SDQ is
scored on a 3-point scale (0 = not true, 1 = somewhat
true, or 2 = certainly true), with higher scores indi-
cating larger problems. The prosocial behaviour scale
was not used for the current analysis. Items of the
four problem areas are summed up to generate a total
difficulties score (0-40). The sub-scores of the four
difficulties dimensions range from 0 to 10.

Socioeconomic status (SES) was assessed with the
Winkler-Index [42], which classifies the families of
the respondents into those with low, medium, and
high SES, taking income, education, and parental
working position into account.

Statistical analyses

The statistical analyses are based on the weighted
sample data to represent the age-, gender-, regional-,
and citizenship-structure of the German population
(reference data 31 December 2004). The number of
cases reported in tables and in text refers to weighted
data and, thus, might deviate from the number
of cases reported in the former description of the
sample.

The factorial validity of the FBB-HKS measurement
model was tested by means of exploratory principal
component analysis and confirmatory factor analysis.
Using the LISREL 8 software, a confirmatory factor
analysis was conducted by specifying a linear struc-
tural equation model [31] according to the multidi-
mensional measurement model of the FBB-HKS.
Similarly, a unidimensional factor model was speci-
fied for the Conners’ scale to test the unidimension-
ality assumption of the instrument. Identifiability of
the model parameters was ensured by each observed
variable loading onto only one latent construct and by
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fixing the variance of each latent variable to one. The
succeeding complete standardisation of the model
enabled correct parameter estimates [35]. The data-
base for the unweighted least squares (UWLS) esti-
mation of the model parameters was the polychoric
correlation matrix of the observed indicators. As the
UWLS estimation procedure does not require multi-
variate normal distribution of the data, no a priori
normalisation of the observed variables was applied.
For cases with less than 20% missing values on the
SDQ items, missing values were replaced by the
multiple imputation expected maximisation (EM)
procedure of PRELIS 2 [31]. The goodness of fit of the
model was assessed by the root mean square residual
(RMSEA) and the adjusted goodness of fit index
(AGFI). A RMSEA less than 0.06 (0.08) was taken as
an indicator of excellent (adequate) fit between the
specified model and the data [29].

The internal consistency of item responses was
assessed via Cronbach’s o for every measurement
domain. Mean scores were calculated. Mean score
differences between males and females, age groups
(11-13 vs. 14-17 years), and low, medium, and high

socioeconomic status (Winkler-Index) were examined
with ANOVA. Correlation coefficients were calculated
between the two instruments and other scales
assessing emotional and behavioural problems in
order to assess convergent and discriminant validity.

Results

Factorial validity—exploratory and confirmatory
factor analysis

A principal component analysis of the FBB-HKS in-
ter-item correlation matrix was conducted. The first
four unrotated principal components had eigenvalues
greater than one (7.27, 1.92, 1.05, 1.04). In a first step,
two principal components were extracted and rotated
to simple structure according to the direct oblimin
criteria. Then, a three-component solution was
examined. The two-component structure resembled
the theoretical measurement model with the dimen-
sions of inattention and hyperactivity impulsivity. A
total of 46% of the variance could be explained. Pat-

Table 1 Pattern coefficients: exploratory principal component analysis (PCA) with direct oblimin rotation and confirmatory factor analysis (CFA) using structural

equation modeling of the FBB-HKS inter-item correlation matrix

Dimensions and items (abbreviated) Two-component solution

Three-component solution

1st 2nd 1st 2nd 3rd

PCA CFA PCA CFA PCA CFA PCA CFA PCA CFA
Inattention
No close attention to details —0.06 0.31 0.78 0.68 0.81 0.68 —-0.15 0.32 0.09 0.25
Difficulty sustaining attention 0.18 0.38 0.64 0.75 0.64 0.75 0.12 0.39 0.09 0.31
Does not seem to listen 0.21 0.27 0.48 0.60 0.50 0.60 0.04 0.28 0.20 0.22
Fails to finish work 0.02 0.32 0.76 0.71 0.74 0.71 0.10 0.33 —0.08 0.26
Has difficulty organising tasks and activities —0.01 0.27 0.68 0.58 0.67 0.58 0.05 0.28 —0.06 0.22
Avoids tasks that require mental effort 0.07 0.40 0.73 0.72 0.73 0.72 0.06 0.41 0.02 033
Loses things necessary for tasks or activities —0.05 0.25 0.68 0.55 0.67 0.55 0.02 0.26 —0.08 0.21
Is easily distracted 0.18 0.38 0.65 0.75 0.66 0.75 0.07 0.39 0.14 0.31
Is forgetful in daily activities —0.09 0.28 0.73 0.58 0.73 0.58 —0.05 0.29 —0.05 0.23
Hyperactivity
Fidgets with hands or feet or squirms in seat 0.56 0.69 0.19 0.37 0.14 0.38 0.58 0.70 0.07 0.42
Leaves seat in classroom 0.56 0.65 0.17 0.20 0.08 0.21 0.71 0.66 —0.06 0.23
Has difficulty playing quietly 0.59 0.72 0.20 0.26 0.13 0.27 0.66 0.73 0.03 0.30
Runs about or climbs excessively 0.65 0.67 0.07 0.21 —0.02 0.22 0.79 0.68 —0.03 0.24
Often sense of an extreme internal restlessness 0.45 0.49 0.09 0.20 0.03 0.21 0.52 0.50 0.00 0.23
Permanently extremely restless 0.69 0.67 0.04 0.23 —0.04 0.24 0.77 0.68 0.03 0.26
Is “on the go” or acts as if driven by a motor 0.56 0.46 —0.05 0.21 —-0.10 0.22 0.57 0.46 0.08 0.24
Impulsivity
Blurts out answers 0.64 0.53 —0.07 0.24 0.04 0.23 —0.07 0.31 0.79 0.60
Has difficulty awaiting turn 0.69 0.62 —-0.01 0.28 0.05 0.27 0.15 0.37 0.63 0.71
Interrupts or intrudes on others 0.65 0.64 0.06 0.28 0.11 0.26 0.17 0.36 0.57 0.73
Talks excessively 0.67 0.45 —-0.17 0.24 —-0.07 0.23 0.00 0.31 0.76 0.52
Eigenvalue unrotated 7.27 1.92 7.27 1.92 1.05
Variance explained (PCA) 45.95 51.21
RMSEA (CFA) 0.07 0.06
AGFI (CFA) 0.98 0.99

Comparing the two- and the three-component solutions
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Table 2 Pattern coefficients: Confirmatory factor analysis using structural
equation modeling of the Conners’ Index item correlation matrix

[tems® Loading Goodness of fit
Pattern RMSEA AGFI
coefficient

Restless or overactive 0.63 0.18 0.96

Excitable, impulsive 0.72

Disturbs other children 0.70

Fails to finish things he starts 0.57

Fidgeting 0.76

Inattentive, easily distracted 0.69

Demands must be met immediately 0.59

Cries easily 0.45

Mood changes quickly and drastically 0.62

Temper outbursts, explosive or 0.69

unpredictable behaviour

®ltems represent the German translation; some slight deviation from the ori-
ginal wording was required to achieve conceptual equivalence with the original
instrument

tern coefficients ranged between 0.45 and 0.78. The
three-component structure resembled the theoretical
measurement model with the dimensions inattention,
hyperactivity, and impulsivity. A total of 51.2% of the
variance was explained. The pattern coefficients ran-
ged between 0.52 and 0.81 (see Table 1).

A confirmatory factor analysis was conducted by
specifying a structural equation model according to
the 2-dimensional (D) measurement model, incorpo-
rating the latent variables inattention and hyperac-
tivity/impulsivity. Table 1 shows the results and
informs about the structure of the model. For the
entire sample of children and adolescents aged 7-
17 years, the confirmatory factor analysis of the par-
ent-reported FBB-HKS resulted in goodness of fit
(GoF) statistics of RMSEA = 0.07, indicating a good
fit of the 2-D measurement model. The AGFI was 0.98,
indicating that 98% of the observed variance and
covariance could be explained by the model. The
estimated loading coefficients ranged between 0.45
and 0.75. The largest cross loading was 0.40. None of
the cross loadings exceeded the estimated loading on
the domain the item was intended to measure. The
estimated latent constructs inattention and hyperac-
tivity/impulsivity correlated with r = 0.70.

Next, a structural equation model was specified
according to the 3-dimensional (D) measurement
model incorporating the latent variables inattention,
hyperactivity, and impulsivity. Table 1 shows the re-
sults and informs about the structure of the model. For
the entire sample of children and adolescents aged 7-
17 years, this confirmatory factor analysis resulted in
GoF statistics of RMSEA = 0.06, indicating a good fit
of the 3-D model. The AGFI was 0.99. The estimated
loading coefficients ranged between 0.46 and 0.75. The

largest cross loading was 0.41. None of the cross
loadings exceeded the estimated loading on the do-
main the item was intended to measure. The estimated
latent construct inattention correlates with hyperac-
tivity r = 0.72 and impulsivity r = 0.57; hyperactivity
and impulsivity scores correlate with r = 0.79.

A multi-group analysis was conducted to test for
statistically significant differences in the pattern
coefficients estimated for younger (7-10 years) and
older (11-17 years) respondents (data not shown).
For the 2-D model, the GoF Chi-squared value was
6334.36 (df = 378) for the model with pattern coeffi-
cients restricted to be equal across groups. For an
unrestricted model with separate estimation of pat-
tern coefficients, the GoF Chi-squared value was
6136.21 (df = 338). The resulting difference in Chi-
squared values of 198.15 (df = 40) was P < 0.001;
thus, indicating statistically significant differences in
the pattern coefficient estimates for younger and older
respondents. For the 3-D model, the GoF Chi-squared
value was 5380.61 (df = 374) for the model with pat-
tern coefficients restricted to be equal across groups.
For an unrestricted model with separate estimation of
pattern coefficients, the GoF Chi-squared value was
5178.64 (df = 334). The resulting difference in Chi-
squared values of 201.97 (df = 40) was P < 0.001,
indicating statistically significant differences in the
pattern coefficient estimates. Examining the actual
loading coefficients issued from separate estimation
for children aged 7-10 versus 11-17 years showed
similar coefficients across age for the 2- as well as for
the 3-D model, except for one item: For the item “Is
‘on the go’...”, the estimated loading coefficients were
0.68 for the younger and 0.53 for the older respon-
dents in both the 2- and the 3-D model.

The unidimensionality of the Conners’ Index was
tested next (Table 2). A one-factorial structural
equation model was specified and tested. The loading
coefficients issued from the confirmatory factor
analysis of the Conners’ scale ranged between 0.45
and 0.76. The one-factorial model of the Conners’
Index could not adequately explain the pattern of
correlation between the items. The RMSEA was 0.18;
thus, indicating a poor GoF. However, the AGFI of
0.96 was acceptable. The residual correlation between
item 1 and 5 (7. = 0.23) as well as between item 4
and 6 (rs = 0.21) were slightly larger than the
threshold used by Bjorner et al. [6] as an indicator for
violation of the unidimensionality assumption in a set
of items.

A multi-group analysis was again conducted to test
for statistical significant differences in the pattern
coefficients estimated for younger (7-10 years) and
older (11-17 years) children and adolescents. The
GoF Chi-squared value was 3585.17 (df = 90) for the
model with pattern coefficients restricted to be equal
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Table 3 Internal consistency (Cronbach’s o), means (SDs), missing values, and ceiling and floor effect for the total sample

Scales 7-10 years 11-13 years 14-17 years Effect size ALL
(n = 960) (n = 750) (n =1,153) (n = 2,863)
o Mean (SD) o Mean (SD) o Mean (SD) SMD 7-10 SMD 7-10 o Mean (SD) At ceiling (%) Missing
vs. 11-13  to 14-17 At floor (%)  values (%)*
FBB-HKS
Inattention®®  0.88 072 (0.51) 0.88 0.65 (0.48) 0.88 0.63 (0.48) 0.13 0.19 0.88 0.67 (0.48) 6.4 0.3
0.0
Hyperactivity® 0.83 034 (0.44) 0.78 026 (0.35) 0.76 0.26 (0.34) 0.21 0.21 079 029 (0.38) 329 0.9
0.0
Impulsivity© 070 0.0 (0.51) 0.71 0.45 (048 074 042 (0.49) 030 0.38 073 049 (0.50) 29.1 0.6
0.0
Hyperactivity® 0.86 144 (042) 084 133 (036) 083 132 (035 0.27 0.31 0.84 136 (0.38) 168 0.9
Impulsivity 0.0
Total 091 0.56 (0.41) 0.90 048 (0.37) 0.89 0.46 (0.37) 0.23 0.27 090 0.50(0.39) 3.6 0.9
0.0
Conners’ Index 0.85 0.75 (0.55) 0.84 0.71 (0.52) 0.82 0.58 (0.48) 0.08 0.33 0.84 0.67 (0.52) 5.2 1.2
<0.1

“parent’s questionnaire was returned
b3 - factor solution
3 - factor solution

across groups. For an unrestricted model with sepa-
rate estimation of pattern coefficients, the GoF Chi-
squared value was 3488.18 (df = 70). The resulting
difference in Chi-squared values of 96.99 (df = 20)
was P < 0.001; thus, indicating statistically significant
differences in the pattern coefficients across age. The
largest differences in loading coefficients was 0.64 (7-
10 years) versus 0.54 (11-17 years) for the item “Fails
to finish things he/she starts”.

Reliability and psychometric properties

For the FBB-HKS total score, the internal consistency
was Cronbach’s o = 0.90. Subscale scores ranged from
0.73 to 0.88. Table 3 shows only slight differences in o
across age groups. On average, younger respondents
achieved slightly higher scores on all FBB-HKS scales
(more symptoms). The magnitude of this effect was up
to0 0.38 of a standard deviation between 7 to 10 and 14 to
17-year-olds on the impulsivity scale. Some ceiling ef-
fects were observed for the scores of the 3-D FBB-HKS
measurement model. For the Conners’ Index, Cron-
bach’s « was 0.84 and only slightly differed across age
groups. Again, younger respondents scored slightly
higher. The magnitude of the effect was 0.33 of a stan-
dard deviation between 7 to 10 and 14 to 17-year-olds.

Boys displayed higher scores than girls on all FBB-
HKS scores as well as on the Conners’ Index. This
effect was largest for the FBB-HKS inattention scale.
Low socioeconomic status was also associated with
higher scores on all scales of the FBB-HKS and on the
Conners’ Index. The largest effect was found for the
FBB-HKS total score (Table 4).

Among the different scoring opportunities of the
FBB-HKS, the total score displayed the highest cor-
relation with the SDQ scales. As expected a priori, the
correlation was highest with the SDQ hyperactivity
scale (r = 0.69). Except for the impulsivity score, all
other FBB-HKS scores also correlated highest with
SDQ hyperactivity. The Conners’ Index correlated
highest (r = 0.66) with the SDQ total difficulties score.
The correlation with SDQ hyperactivity was r = 0.62
and very close to the correlation with SDQ conduct
problems. An inspection of the item content reveals
that several items of the Conners’ Index describe
oppositional behaviour problems or emotional prob-
lems that are not core symptoms of ADHD as defined
by the ICD-10 and DSM-IV. Correlations between
FBB-HKS scores and the Conners’ Index ranged from
0.55 (Conners with Impulsivity) to 0.70 (Conners with
FBB-HKS total) (Table 5).

Discussion

This paper examined the psychometric properties of
two ADHD screening instruments, the FBB-HKS and
the Conners’ Index. The Conners’ Index provides a
unidimensional index of ADHD symptoms and bur-
den while the FBB-HKS allowed for scoring in three
different ways. In addition to a unidimensional index
of overall ADHD symptoms and burden (scoring A), a
2-D model of inattention and hyperactivity/impul-
sivity is also possible (scoring B). A third variant
(scoring C) measures the 3-D of inattention, hyper-
activity, and impulsivity. Different scoring alterna-
tives were examined in this paper; however, making a



Effect size
high vs. low
SMD

0.36

0.38

0.41

0.44

0.45

0.33

Effect size high
vs. medium

SMD
0.21
0.26
0.27
0.30
0.28
0.19

(D)
0.43
032
0.45
0.32
032
0.46

High SES
(n = 789)
Mean
0.59

0.24

0.41

1.30

043

0.59

(SD)
0.50
037
047
037
038
0.51

Medium SES
(n = 1330)

Mean
0.66
0.28
0.48
1.35
0.49
0.67

(SD)
0.54
045
0.59
0.46
0.45
0.59

(n = 716)

Low SES
Mean
0.77
0.38
0.62
1.47
0.60
0.77

Effect size
gender
SMD

0.41

0.30

0.11

0.25

0.37

0.23

(SD)
0.44
031
0.47
033
033
0.48

(n = 1396)

Girls
Mean
0.56
0.23
0.46
1.32
0.43
0.61

(SD)
0.52
043
0.53
0.42
0.42
0.55

(n = 1467)

Boys
Mean
0.76
0.35
0.52
1.41
0.57
0.73

b

Inattention®”
Hyperactivity®
Impulsivity
Hyperactivity®
Impulsivity
Total

Conners’ Index

Table 4 Differences in mean (SD) for gender and low, medium, and high socioeconomic status (SES) (Winkler Index)

Scales

FBB-HKS
2 - factor solution
b3 - factor solution
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suggestion in favour of either instrument or scoring
alternative is not the main goal. Instead, we aim to
discuss the pros and cons of the alternatives and in
this way, help to decide for which purpose and under
which circumstances the different alternatives should
be applied.

The factorial validity of the different FBB-HKS
scorings could be confirmed in confirmatory factor
analysis. The models specified according to scoring B
and C fit the data well, accounting for the empirical
pattern of inter-item correlation in an adequate way.
The more complex scoring C with its 3-D was only
slightly superior to the more parsimony scoring B (2-
D). The empirical justification of the unidimensional
global index (scoring A) was not directly tested.
However, the large correlations between the compo-
nents inattention, hyperactivity, and impulsivity
(examined in the confirmatory factor analysis as well
as in the inter-scale correlation) hint at the justifica-
tion of an overall index. Assuming that the inter-scale
correlation is caused by an underlying general factor,
the assessment of such a general factor would be
justified. We did not specify and test second order
models incorporating such a general factor because
the actual models with correlated latent factors led to
similar goodness of fit values. Nevertheless, one must
bear in mind that the usage of the global scoring
could lead to a loss of psychometric information,
pointing into different directions [18]. Given the good
fit of the 2- and 3-D models, we do not consider the
global index as being strictly unidimensional.

The same applies to the unidimensional Conners’
Index. The confirmatory factor analysis shows that
this index is not strictly unidimensional. Psychomet-
ric information pointing into different directions is
combined into one single value and, thus, might be
lost. However, the actual results hint at only a slight
deviation from the unidimensionality assumption.

An examination of the factorial stability across age
groups revealed deviation from factorial invariance in
the FBB-HKS scorings, which could be attributable to
the item “Is ‘on the go’...”. This item seems to con-
tribute less to the measurement for older than for
younger respondents. Nevertheless the validity of the
measurement model itself across age groups can be
assumed since the actual loading coefficients for the
older respondents still indicate a substantial contri-
bution of the item to the measurement. A similar
result was seen for the item “Does not finish tasks” of
the Conners’ Index, which contributes less to the
assessment for older children. Future research
employing analyses rooted in the item response the-
ory could focus on explicitly testing for differential
item functioning (DIF) [11]. Based on such research,
techniques of adjusting for DIF could be developed
and applied.
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Table 5 Correlations (Pearson) between FBB-HKS and Conners’ Index and the strengths and difficulties questionnaire (SDQ) symptom scales

FBB-HKS Conners’ Index SDQ
Inattention Hyperactivity Impulsivity Hyperactivity Total Total Total Emotional Conduct  Hyperactivity Peer
Impulsivity Difficulties Symptoms Problems Problems
Score

r r r r r r r r r r r
FBB-HKS
Inattention®” 0.59 0.45 0.59 0.60 0.63 0.35 0.45 0.65 0.26
Hyperactivityb 0.61 0.61 0.53 0.26 0.41 0.57 0.20
Impulsivity® 0.55 0.45 0.19 0.41 0.44 0.20
Hyperactivity® 0.92 0.86 0.65 0.55 0.26 0.46 0.57 0.22
Impulsivity
Total 0.90 0.85 0.73 0.89 0.70 0.66 0.34 0.50 0.69 0.27
Conners’ Index 0.66 0.38 0.56 0.62 0.28

All correlations significant at the 0.01 level (2-tailed)
2 - factor solution
B3 - factor solution

The examination of internal consistency of item
responses showed satisfying results for the different
scorings of the FBB-HKS as well as for the Conners’
Index. However, only the global scoring of the FBB-
HKS achieved the reliability required for individual
comparisons or for an individual assessment (e.g.,
monitoring treatment) as demanded by Nunnally and
Bernstein [36]. It must be noted, however, that other
authors have proposed more liberal criteria (e.g.,
Lienert and Raatz [33]).

The observed differences between gender, age
groups, and socioeconomic status groups are consis-
tent with results found in other studies [3, 19] as well
as with the findings by Dopfner et al. and Huss et al.
in this supplement [20, 30]. The FBB-HKS displayed
slightly larger sensibility for these differences. The
pattern of correlation with the scales of the strengths
and difficulties questionnaire hinted at convergent
validity of the FBB-HKS scorings and the Conners’
Index. However, the discrimination between ADHD
and conduct problems is somewhat better for the
FBB-HKS than for the Conners’ Index.

The results obtained with the FBB-HKS replicated
earlier findings in smaller, representative German
samples regarding factor structure, reliability, and
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