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Introduction
Attention deficit/hyperactivity disorder (ADHD) is
one of the most common disorders in childhood. It
comprises inattentive, impulsive and hyperactive
behavioural symptoms in children. Prevalence studies
suggest that all over the world 3% to 9% of all young
children in the general population exhibit behaviour-
al symptoms related to this disorder (Swanson et al.,
1998). Children with ADHD usually display a range
of other problems as well. They often have learning
difficulties, without having a classified learning disor-
der, and are known for their aggressive and
oppositional behaviour (Barkley, 1998; Munden and
Arcelus, 1999; Wenar and Kerig, 1999). The prog-
nosis of the long-term adaptive emotional and
behavioural development of these children is poor
(Swanson et al., 1998). Some ADHD children out-
grow or overcome their problems with the assistance
of their parents and teachers. However, often the
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problems are unmanageable without professional aid
and the children are referred to healthcare institutions
for the treatment of children with behavioural diffi-
culties. Here successful treatment always starts with a
correct diagnosis of the disorder.

Diagnosing ADHD is not an easy task, however.
Although there is a growing consensus that some kind
of neurological and/or biochemical process must be
involved, the causes of ADHD remain elusive
(Grodzinsky and Barkley, 1999; Barkley, 1999;
Hobwenko, 1999). Until confirmed medical markers
are found, the diagnosis can only be established at the
behavioural level. To assess the symptoms of ADHD
correctly at the behavioural level some conditions
must be met. In the first place a valid set of symptoms
is needed, as differences in labels and definitions result
in different diagnostic criteria. Fortunately, after
decades of different operational definitions, the DSM
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and ICD, in their most recent versions, reached an
almost identical set of 18 symptoms. However, differ-
ences in decision rules still remained (Swanson et al.,
1998). 

In the second place, a robust identification of the
core syndromes is required. Many exploratory factor
analytic studies have identified two behavioural subdi-
mensions of ADHD (an inattention factor and a
hyperactive/impulsive factor) (see for example:
Achenbach and Edelbrock, 1978;  Bauermeister et al.,
1995; Hinshaw, 1987; Lahey and Carlson, 1991;
Loeber, Lahey and Thomas, 1991; Brito, Pinto and
Lins, 1995; Healy et al., 1993; Pelham, Evans, Gnagy,
and Greenslade, 1992). However, recent studies have
also suggested that approaches using the three dimen-
sions of inattention, hyperactivity and impulsivity
separately cover the structure of ADHD better (Pillow
et al., 1998; Gomez et al., 1999) and thus question the
two-factor structural model.

In the third place, assessments of the behavioural
symptoms must be reliable. In the past the diagnostic
criteria were criticized because diagnosticians often
differed in their assessment of the same children
(Quay, 1979; Taylor, 1988; Nelson-Gray, 1991;
Swanson et al., 1998). To redress this, rating scales
were developed to assess the hyperkinetic syndrome
in children (Achenbach, 1991; Conners, 1970;
Barkley, 1998). However, these scales do not include
the ADHD symptoms as listed in the most recent
versions of the ICD and the DSM. As such these
older instruments cannot be used to assess ADHD
according to the most widely accepted criteria
(Pelham et al., 1992). Recent studies suggested that
DSM-IV-based rating scales can be used to specify
validly and reliably the main and subdimensional
symptoms of ADHD (Baumgartel et al., 1995; Pillow
et al., 1998; Gomez et al., 1999). 

In Holland the most difficult children with ADHD
are usually placed in day treatment centres (DTC) or
in residential treatment centres (RTC). Here specifi-
cally educated professional care workers take care of
the children and aim to provide an optimal basic ther-
apeutic climate for these children (see for example
Scholte and Van der Ploeg, 2000). 

The studies mentioned above using DSM-IV-oriented
rating scales were based on the ratings of parents and
teachers. They do not report findings for professional
care workers. As these professionals work with children
with behavioural difficulties on a professional and daily

basis, it is conceivable that they will rate the behaviour-
al symptoms of children in a different way from teachers
and parents. It is, however, very important to know
whether professional care workers are able to rate the
symptoms of ADHD reliably and validly. These profes-
sionals must not only assess the ADHD symptoms
correctly at the beginning of the treatment to choose a
potential successful therapeutic climate for the children
but also during the treatment itself. A comparison of
robustly made ADHD ratings at the beginning and in
follow-ups will give a reliable and valid insight into the
behavioural progress of the ADHD children during
the treatment. Any progress found during the treatment
can be interpreted as supporting the view that the con-
ditions provided were successful and can be continued
whereas a lack of progress suggests that the treatment was
not successful and should be replaced by a more suitable
therapeutic regime. 

This study used professional care workers’ ratings
of a scale comprising the 18 symptoms of ADHD as
specified by the DSM on a sample of children admit-
ted to residential care. The study had three aims.
The first was to examine the factorial validity of the
behavioural ratings of ADHD by the professional care
workers in professional care centres. The second was
to assess the reliability of the assessments made by the
professional care workers. The third was to estimate
prevalence rates of the behavioural symptoms of
ADHD according to the judgements of the profes-
sional care workers in a sample of (semi)residential
children as for the DSM-IV core syndromes (for
example, the symptom clusters of the combined type,
the inattentive type and the hyperactive/impulsive
type).

The practical aim of the study was to take a first step
in the development of a valid, reliable and easy-to-use
instrument for professional care workers to assess the
behavioural symptoms of the ADHD-disorder accord-
ing to the most recent and widely used behavioural
criteria for ADHD.

Method

Participants
In the Netherlands the professional treatment of
ADHD children can take place in day treatment cen-
tres (DTC) or in residential treatment centres (RTC).
Children in DTCs stay at their family homes and
receive professional treatment during working hours.
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Most of these centres serve only younger children, up
to the age of 12. Children in RTCs are placed out of
home in a residential institution and receive profes-
sional care and treatment on a 24-hour basis. It is
estimated that, of the total Dutch youth population of
4 million children, about 4,000 are placed in DTCs
yearly and about 2,000 children are placed in RTCs
(Scholte, 1997).

Two groups of children were available for this study.
The first group was a random sample of 162 children
who were admitted to DTCs. The sample was drawn by
taking the last four newly admitted children of 39
DTCs randomly selected from all 70 DTCs in the
Netherlands. Due to workloads some centres delivered
only three cases, whereas others delivered five. The
DTC sample consisted of 73% boys and 27% girls, the
mean age of the children was 6.7 years (standard devi-
ation 3.4, range 4–16 years). 

The second sample was a random sample of 195
children admitted to RTCs. This sample was drawn
by taking the last 20 newly admitted children from
the total of 10 nationwide working RTCs in the
Netherlands. This sample consisted of 69% boys and
31% girls. The mean age of the children was 11.8
years (standard deviation 2.4, range 6–18 years).
Both samples reflected the populations of the care
areas rather well (Scholte, 1997).

The total sample of this study thus consisted of 357
children. It comprised 29% girls and 71% boys. The
age range of the children was four to 18 years.
The mean age was 9.4 years, the standard deviation 4.0
years and the range 4–18 years.

Measures

Attention-Deficit/Hyperactivity Disorder (ADHD) rating
scale The behavioural symptoms of ADHD were mea-
sured using a rating scale comprising all 18 symptoms
listed in the DSM-IV. The respondents were instructed
to rate each item on a five-point scale as follows: 0 – not
at all; 1 – just a little (incidentally); 2 – pretty much (at
least monthly); 3 – much (at least weekly); 4 – very
much (at least daily). The appendix lists the items used
in the rating scale.

Analysis

Factorial validity In the DSM tradition the core symp-
toms of ADHD have always been composed of

inattention, impulsivity and hyperactivity. In DSM-
III (American Psychiatric Association, 1980) the
three core symptoms were declared separate dimen-
sions. DSM-III-R (American Psychiatric Association,
1987) provided a single symptom list indicating one
dimension, whereas DSM-IV (American Psychiatric
Association, 1994) provides two subsyndromes (inat-
tention and hyperactivity/impulsivity) and one main
syndrome (the combined type of inattention and
hyperactivity/impulsivity). In this study the factorial
validity was investigated in terms of which of these
three models most accurately captures the ratings of
the professional raters. The three models tested were
the one-factor model as specified by the DSM-III-R,
the two-factor model as specified by the DSM-IV and
the three-factor model as specified by the DSM-III.

The models were investigated by using a confirmato-
ry instead of an exploratory factor analysis (Long, 1988;
Bentler, 1992; Byrne, 1994). In exploratory factor
analysis the correlations determine what factors will be
identified. This approach discards any theoretical con-
siderations of factor composition beforehand. In a
confirmatory factor analysis an alternative approach is
used. First a set of concurrent factor models is specified
based on theoretical considerations. Next, the fit of
each model is computed and the models are compared
as for the best fit (Anderson and Gerbing, 1988).

Reliability
To assess the behavioural symptoms of ADHD cor-
rectly, the symptom ratings made by the professional
care workers must be minimally affected by error. It
would, for example, be unacceptable if one profes-
sional should conclude that a certain child has the
behavioural symptoms of the disorder if another
would reach the opposite conclusion when assessing
the same child.

Reliability refers to the extent to which a test, or any
measurement procedure, yields consistent results in
repeated trials. Three different methods are usually
minimally applied to assess the reliability of a test or
rating scale (Nelson-Gray, 1991; Carmines and Zeller,
1992): the internal consistency method, the test-retest
method and the inter-rater reliability method.  

The term internal consistency refers to the extent
that the items of a test or rating scale relate to each
other and the internal consistency method yields an
estimate of these interrelationships – Cronbach alpha,
a coefficient between zero and one.
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The test-retest method yields an estimate of this con-
sistency over time. Reliable assessment implies that
administration of the test or rating procedure twice by
the same person should yield comparable results. The
test-retest estimate is usually expressed as the intra-class
correlations between both measures (Deyo et al., 1992).
The method is problematic, however. For example, the
symptoms to be assessed can change over time because
the child was treated. Moreover, the ratings of the sec-
ond assessment can easily be influenced by the ratings of
the first assessment because raters can remember the rat-
ings they made on the first occasion. It is usually
recommended to choose a time compromise that
reduces both these effects. A test-retest period of about
two to three weeks between both test administrations
seems optimal. This is not long enough for a substantial
treatment effect, but it is long enough to rule out mem-
ory influences.

The inter-rater reliability refers to the extent that two
independent raters reach the same conclusion about
the same child. This is usually accomplished by two
raters administering the test or rating scale indepen-
dently of each other for the same child at the same
point in time. Here the intra-class correlation between
test or rating scale administrations is a suitable measure
to express the consistency of judgement between raters
(Deyo et al., 1992).

Prevalence
In this study the term prevalence refers to the rate the
behavioural symptoms of the ADHD disorder can be
witnessed in the group of children studied according to
the judgements of the professional care workers. In this
study this prevalence rate was estimated by calculating
the percentages of children in DTCs and in RTCs
expressing the three core behavioural syndromes
of ADHD: the percentage of children showing the
behavioural symptoms of the inattentive type and
the hyperactive/impulsive type respectively, and the
combined type at a clinical level stipulated by
the behavioural criteria of the DSM-IV.

Procedure
The DSM-IV-based ADHD rating scale was filled in by
60 care professionals working in the DTCs and in the
RTCs. These professionals were in charge of daily care
for the children. The ratings were made at the end of
the first month after the admittance of the children to

the treatment centre. To explore the test-retest relia-
bility of the rating scales, the respondents were asked
to fill in second rating scales for the same children two
weeks afterwards. To explore the inter-rater reliability
of the rating scales, two respondents were asked to
administer the rating scales for the same children inde-
pendently at the same time of the day. The data
gathering in the RTCs took place in 1997 and in the
DTCs in 1998.

Results

Factorial validity
The first model to be tested comprised all 18 DSM-IV
symptoms together. This model reflects the factorial
structure of the ADHD-disorder as formulated in
the DSM-III-R and the DSM-IV combined type.
In the second model the two factors in accordance
with the DSM-IV were modelled. In the third model
the three factors of inattention, hyperactivity and
impulsivity were modelled using the symptom lists for
these subdimensions as stipulated in the DSM-III. 

The variance-covariance structure of all three mod-
els was subjected to a confirmatory factor analysis using
robust maximum likelihood estimation in EQS
(Bentler, 1992). The results of this analysis are pre-
sented in Table 1.

A widely used method to determine the model fit is
the χ2 test. In general it is assumed that significant χ2

values represent poor fits.
As the entries in Table 1 for the total sample show,

none of the three models fit the data satisfactorily
according to this criterion. The value of the χ2 ‘good-
ness of fit’ test is, however, strongly determined by the
number of cases in the sample, with large numbers of
cases inflating the χ2. In this case Bentler (1988) and
also Byrne (1994) recommend using indices that are
less dependent on the sample size: the comparative fit-
index or CFI (Bentler, 1988) and the robust variant of
the CFI that corrects for deviations from multivariate
normality (RCFI) (Bentler and Dijkstra, 1989). Both
the CFI and the RCFI range from zero to one. Models
with a (R)CFI of 0.95 and above are usually considered
to represent the observed covariance matrix satisfacto-
rily (Bentler, 1992). In addition to these fit indices, the
root mean square error of approximation can be calcu-
lated. The RMSEA reflects the lack of fit of a model.
Smaller values thus represent a better fit. Models with
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values of 0.08 or smaller are usually considered to rep-
resent the data well (Browne and Cudeck, 1993;
McCallum et al., 1996). In addition to this Akaike’s
information criterion (AIC) was calculated. This cri-
terion takes into account both the statistical goodness
of fit and the number of parameters that have to be
estimated to achieve that degree of fit. The model that
produces the minimum value may be considered
potentially the most useful (Dunn, Everitt and Pickles,
1993).

Table 1 shows that the one-factor model fitted the
data the least well. In fact this model just fails to meet

the minimum requirements of model fit as set out
above. The two-factor model consisting of the inatten-
tion symptoms as the first factor and the
hyperactivity/impulsivity symptoms as the second fac-
tor gives a better representation of the data. The model
composed of all three dimensions seems to represent an
even better fit. It produces the smallest RMSEA and
AIC, suggesting that this model is potentially the most
useful.

To test the robustness of these findings for the
younger and the older children, as well as across both
professional care settings, the above calculations were

Table 1. Fit indices of the ADHD-factor models composed of one, two and three factors

Factor model: Model with Model with Model with
1 factor 1. Inattention 1. Inattention

2. Hyperactivity/impulsivity 2. Hyperactivity
3. Impulsivity

Total sample (N=357):
χ2 (Df/P-value) 659.5 (135/<.01) 603.7 (132/<.01) 534.1 (131/<0.01)
RCFI 0.92 0.95 0.95
RMSEA 0.10 0.10 0.09
AIC 389.4 339.7 272.1

4-12 year sample (N=207):
χ2 (Df/P-value) 446.9 (135/<.01) 430.8 (132/< 0.01) 405.1 (131/< 0.01)
RCFI 0.92 0.93 0.96
RMSEA 0.11 0.10 0.10
AIC 176.9 166.8 143.0

13-18 year sample (N=150):
χ2 (Df/P-value) 467.4 (135/< 0.01) 330.7 (132/< 0.01) 317.2 (131/< 0.01)
RCFI 0.89 0.95 0.97
RMSEA 0.13 0.10 0.09
AIC 197.4 66.7 55.2

DTC- sample (N=195):
χ2 (Df/P-value) 435.8 (135/< 0.01) 429.0 (132/< 0.01) 392.1 (131/< 0.01)
RCFI 0.90 0.92 0.92
RMSEA 0.12 0.12 0.11
AIC 165.8 165.0 130.1

RTC- sample (N=162):
χ2 (Df/P-value) 509.6 (135/< 0.01) 439.1 (132/< 0.01) 415.9 (131/< 0.01)
RCFI 0.91 0.94 0.94
RMSEA 0.12 0.11 0.09
AIC 239.6 175.1 153.9

χ2=Chi-squared value; Df=Degrees of freedom; P-value=significance level; RCFI=Robust comparative fit index; RMSEA=
root mean square error of approximation; AIC=Akaike’s information criterion.
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also done within the age groups of the 4–12-year-old
children and the 13–18-year-old children, and also
within the groups of DTC and RTC children. In all
groups the one-factor model fitted the data the least
well, the two-factor model fitted the data second best
and the three-factor model showed a slightly better fit
than the two-factor model.

It must be noted, however, that the difference
between the models with two and three factors is dis-
putable, as no huge differences in the explained
RCFI-covariance between both models was found in
the various tests.

Table 2 shows the correlation coefficients between
the factors in the two-factor model and in the three-
factor model. These coefficients were computed to
examine how the different symptom dimensions are
related to each other. As can be noted, in the two-
factor model both dimensions were highly correlated.
In the three-factor model all three dimensions were
also highly correlated, but the hyperactivity and
impulsivity dimensions correlated higher then both
these dimensions correlated with the inattention
dimension, in particular in the DTC sample and in the
sample with younger children. Thus there was a ten-
dency for hyperactivity and impulsivity to be more
strongly associated overall than inattention and hyper-
activity, or inattention and impulsivity. 

Reliability
Table 3 presents the reliabilities for the rating scales
based on the DSM-IV symptom list ordered according
to the factors of the three ADHD-models tested here.

The first three columns of the table present the internal
consistencies for the combined DTC and RTC sample,
the DTC sample and the RTC sample respectively.

Table 3 shows that the internal consistencies of the
factor based ADHD-rating scales for all models are
0.82 or above. Widely used diagnostic scales usually
require alphas of 0.80 or above (Carmines and Zeller,
1993). Thus for each model, the internal consistencies
of the ADHD-symptoms rating scales based on the fac-
tors of the respective models are satisfactorily high.

Due to workload considerations the test-retest and
also the inter-rater reliability methods were only
obtained for smaller subsamples randomly drawn from
the RTC-sample. The test-retest period was 16.7 days
(standard deviation 6.7 days). The intra-class correla-
tions between the subsequent measures turned out to
be satisfactorily high for all the rating scales based on
the respective factors of all three models. They are all
0.89 or above, suggesting good test-retest characteris-
tics for all scales, as intra-class correlations of 0.75 are
described as ‘excellent’ (Landis and Koch, 1977; Fleiss,
1981).  The inter-rater reliabilities were also satisfacto-
rily high. They were all 0.82 or above. 

The findings for the internal consistencies, the test-
retest and the inter-rater reliabilities were also tested for
the children under 12 years versus those above 12 years
and for males versus females. In all these subgroups they
turned out to be satisfactorily high (all above 0.80).

These findings suggest that ordering of the DSM-IV
symptoms list of ADHD into rating scales leads to mea-
surements sufficiently reliable for the assessment of the
respective main or subdimensions of the behavioural

Table 2. Correlations between the factors in the two- and three-factor models

Total sample (N=357) 4-12 sample (N=207) 13(18 sample (N=150)

Two-factor model Inattention Inattention Inattention
Hyperactivity/impulsivity 0.80 0.77 0.84

Three-factor model Inattention Impulsivity Inattention Impulsivity Inattention Impulsivity
Inattention – 0.71 – 65 – 0.77
Hyperactivity 0.68 0.85 0.63 85 0.74 0.82

DTC sample (N = 162) RTC sample (N = 195)

Two-factor model Inattention Inattention
Hyperactivity/impulsivity 0.83 0.78

Three-factor model Inattention Impulsivity Inattention Impulsivity
Inattention – 63 – 0.80
Hyperactivity 0.62 83 0.76 0.85
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symptoms, irrespective of whether one uses a model
with one (the combined AD/HD type), two (attention
deficit and hyperactivity/impulsivity) or three (atten-
tion deficit, hyperactivity and impulsivity) dimensions. 

Prevalence
The prevalence rates of the different types of ADHD
symptoms were computed for the two-dimensional
classification of the DSM-IV. In line with the DSM-IV
criteria, the inattentive type consisted of children with
at least six symptoms from the inattention list of the
DSM-IV, whereas the hyperactive-impulsive type con-
sisted of children with at least six symptoms from the
hyperactive-impulsive list of the DSM-IV. The com-
bined type consisted of those children showing at least
six symptoms of both the inattentive and the hyperac-
tive/impulsive symptoms list. As in other studies
(Baumgartel et al., 1995; Pelham et al., 1992; Gomez
et al., 1999) ratings of ‘much’ and ‘very much’ were
interpreted as indicating the presence of the symptom. 

The prevalence rates are presented in Table 4. As
the prevalence rates for boys and girls in general popu-
lations differ considerably (see, for example, Swanson
et al., 1998) also in this study the prevalence rates were
analysed gender. Table 4 further shows the 95% confi-
dence intervals for the prevalence rates in the various
(sub)samples.

For the total sample (of both the residential and day
treatment children) the prevalence rate of the behav-
ioural symptoms for all ADHD types was 21%. The
rates for the combined types, the inattentive and the
hyperactive/impulsive types were 10%, 7% and 4%
respectively. Calculating relative risks for males and

females using a 95% confidence interval showed that
males in care run 1.2 to 3.5 times more risk of having
the symptoms of ADHD then females in care. 

For the DTC the prevalence rate for all ADHD types
together was 20. Here the rates for the combined types,
the inattentive and the hyperactive/impulsive types were
8%, 5% and 7% respectively. Calculating the relative
male-female risks showed here that males in DTCs run
between one and four times more risk of having the
symptoms of ADHD then females in DTC.

In the RTCs the prevalence rate for all ADHD types
together was 24%. The rates for the combined types, the
inattentive and the hyperactive/impulsive types were
9%, 5% and 9% respectively. Calculating the relative
risks showed here that males in RTC run 0.9 to five
times more risk of having the symptoms of ADHD then
females in RTC. 

Conclusion and discussion
Recent studies have suggested that DSM-IV-based
rating scales filled in by parents and teachers can be
used to assess the behavioural symptoms of ADHD
validly and reliably (Baumgartel et al., 1995; Pillow
et al., 1998; Gomez et al., 1999). However, no known
studies have found out yet whether such ratings can
also be validly and reliably made by professional care
workers in day care and residential treatment centres.
Moreover, no known studies have estimated the preva-
lence of the behavioural symptoms of ADHD in such
centres using DSM-IV-based rating scales filled in
by professional care workers. To answer these
questions, professional care takers working with behav-
iourally difficult children in day care and residential

Table 3. Reliabilities of DSM-IV based ratings using ADHD models with one, two and three factors

Internalconsistency1 Test-retest2 Inter-rater2

(N=357)3 (N=162)4 (N=195)5 (N=190)5 (N=109)5

One-factor model:
ADHD combined 0.94 0.93 0.96 0.96 0.95

Two-factor model:
Inattention 0.88 0.85 0.93 0.91 0.94
Hyperactivity/impulsivity 0.92 0.91 0.94 0.93 0.93

Three-factor model:
Inattention 0.82 0.80 0.88 0.89 0.91
Hyperactivity 0.92 0.90 0.93 0.94 0.95
Impulsivity 0.88 0.87 0.90 0.91 0.92

1 Cronbach’s Alpha; 2 Intra-class correlations; 3 Total sample; 4 Day-treatment sample; 5 Residential-treatment sample
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treatment centres in Holland were asked to fill in
DSM-IV based rating scales.

Three concurrent models were investigated for
reliability and validity: a model with one rating
scale comprising all the 18 DSM-IV symptoms, a
model comprising two rating scales with the symptoms
arranged as understood in the DSM-IV (inattention
and hyperactivity/impulsivity) and a model comprising
three rating scales with the symptoms arranged as
understood in the DSM-III (inattention, hyperactivity
and impulsivity). 

For the total sample, as well as for the children
under 12 years of age and the children above 12 years
of age, and for the daycare and residential treatment
samples, the two- and the three-factor models indicat-
ed a significantly better fit of the ratings compared to
the one-factor model, whereas the three-factor model
indicated a slightly better fit than the two-factor
model. This matches the findings of recent studies
comparing the factorial structure of the hyperactive
disorder by means of comparative factor analysis of the
DSM-IV ratings by parents and teachers (Pillow et al.,
1998; Gomez et al., 1999). These studies also reported

that an ordering of the DSM-IV behavioural symptoms
according to three factors (inattention, hyperactivity
and impulsivity) produced better fits than ordering
according to two factors (inattention and hyperactivi-
ty/impulsivity combined), with the differences in fit
being only minor.

As for the reliability of the scales it was found that
the internal consistencies, the test-retest reliabilities
and the inter-rater reliabilities of all scales in all three
models amply met the standards set for rating scales
widely used for diagnostic purposes. All reliabilities
were above 0.80, a finding that can be evaluated as
excellent (Carmines and Zeller, 1992). 

This suggests that the ADHD symptom ratings
made by professional care workers in day and residen-
tial treatment centres can add to a reliable assessment
of the behavioural symptoms of ADHD. It must be
noted, however, that assessing the behavioural symp-
toms of ADHD this way must not be equated with
reaching the diagnosis of ADHD as additional decision
rules must be applied for this.

The finding that the scales did equally well no mat-
ter whether the ordering of the symptoms followed the

Table 4. Estimated prevalence rates of different types of DSM-IV defined ADHD symptoms based on ratings of professional
care workers in day care and residential treatment centres in Holland

All (N=357) Boys (N=252) Girls (N=105)
Total sample N % N % N %

Inattention 25 7 (±2.5)a 22 9 (±3.5) 3 3 (±3.1)
Hyperactivity/impulsivity 16 4 (±2.0) 12 5 (±2.6) 4 4 (±3.7)
Combined type 35 10 (±3.1) 29 11 (±3.8) 6 5 (±4.1)
Total (all types) 76 21 (±4.3) 63 25 (±5.3) 13 12 (±6.2)

All (N=162) Boys (N=118) Girls (N=44)
DTC sample N % N % N %

Inattention 12 7 (±3.9) 10 9 (±5.1) 2 5 (±6.4)
Hyperactivity/impulsivity  8 5 (±3.3) 7 6 (±4.2) 1 2 (±4.1)
Combined type 13 8 (±4.1) 11 9 (±5.1) 2 5 (±6.4)
Total (all types) 33 20 (±6.1) 28 24 (±7.1) 5 12 (±9.6)

All (N=195) Boys (N=144) Girls (N=49)
RTC sample N % N % N %

Inattention 15 9 (±4.0) 12 9 (±4.6) 1 2 (±3.5)
Hyperactivity/impulsivity  8 5 (±3.0) 5 4 (±3.0) 3 5 (±5.4)
Combined type 15 9 (±4.2) 18 13 (±5.4) 4 6 (±5.8)
Total (all types) 46 24 (±5.9) 35 26 (±7.1) 8 13 (±8.4)

a 95% confidence interval
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one-factor approach (the combined type), the two-fac-
tor approach (attention deficit and hyperactivity/
impulsivity) or the three-factor approach (attention
deficit, hyperactivity and impulsivity) further suggests
that it is foremost a matter of factorial validity (and
not reliability) that determines which behavioural
model represents the ADHD-disorder the best. It must
be noted that the differences in fit between the three-
factor model and the two-factor models were relatively
minor. In the three-factor model the correlations
between the hyperactive scale and impulsivity scale
were strong and higher then the correlations between
the inattentive scale and the hyperactive and impul-
sivity scales in both the day care and residential
treatment samples. According to others (Gomez et al.,
1999) such a finding would suggest that the two-factor
model represents the most appropriate model for the
organization of the diagnostic symptoms of ADHD. In
addition to this reasoning for parsimony would suggest
adopting the simplest of all valid models, thus also
opting for the two-factor model. However, in the con-
text of competitive model testing reasoning for
parsimony is not a valid argument (Chow, 1996). From
a statistical point of view the best fitting model is the
one to be preferred, which would argue in favour of
adopting the three-factor model. Moreover, Akaike’s
information criterion reaches the lowest value for the
three-factor model, suggesting that the three-factor
model is the most useful. Usually contrary arguments
can be decided by allowing for the results of other stud-
ies. However, many other studies also favour both the
two- and the three-factor models. For example, studies
using exploratory factor analysis are largely in favour of
the two-factor approach (Bauermeister et al., 1992;
Lahey et al., 1988; Pelham et al., 1992; Brito et al.,
1995; Holland et al., 1998), whereas studies using
comparative factor analysis are slightly in favour of
the three-factor approach (Gomez et al., 1999), in
particular when corrections are made for co-occurring
conduct disorders (CD) and oppositional defiant
behaviour (OD) (Pillow et al., 1998). Such contrary
findings mean that the issue of the best organization
of the behavioural symptoms of ADHD is rather
unresolved.

On the basis of the ratings of the professional care
workers the prevalence rate of all types of ADHD
symptoms for both gender groups together was 20% for
the DTCs and 24% for the RTCs. These overall preva-
lence rates are higher than the overall rates of 5% to

10% found in general youth populations (Swanson et
al., 1998; Kalverboer, 1996). Within a 95% confidence
interval, two to five times more boys then girls showed
the symptoms of ADHD. This compares with the
ratios of 2:1 till 6:1 usually found for ADHD in youth
populations (Weiss, 1996). However, caution must be
exercised in interpreting the prevalence rates. First, as
has been noted, the DSM-IV diagnosis of ADHD
requires additional criteria, like the presence of the
symptoms before the age of seven. These additional
criteria were not included while assigning children
into the various diagnostic groups. The prevalence
rates thus must not be interpreted as the prevalence of
the diagnosis ADHD. Second, due to the small sample
size, in particular, the estimates of the behavioural
symptoms of ADHD for the girls in the day and resi-
dential treatment centres, one must allow for the
rather wide confidence interval.

In concluding, this study supports the suggestion
that ADHD-symptoms ratings made by professional
care workers can add to reliable diagnostic outcomes as
for the assessment of the behavioural symptoms of
ADHD by children in day and residential treatment
centres. Using this assessment method nearby a fifth of
the children in such centres express the symptoms
of ADHD. However, some limitations of the study
must be mentioned.

In the first place, whether the behavioural symp-
toms of ADHD are organized according to the two
dimensions of the DSM-IV (inattention and hyperac-
tivity/impulsivity), or whether a model with the three
dimensions of inattention, hyperactivity and impulsiv-
ity is more appropriate, remains unresolved in this
study. To address this a more thorough theoretical clar-
ification is probably needed of what makes up the
nature of the hyperactive/impulsive part of ADHD
(Nelson-Gray, 1991). 

In the second place the predictive validity of the
assessments made by the professional care workers was
not investigated in this study. Although the factorial
validity findings suggest that the judgements of the
professional care workers reflect the two- and three-
factor DSM models about equally well, and the
reliability findings for the scales are satisfactorily high,
the study has to be completed by showing that the
assessments made by the professional care workers can
predict the diagnosis of ADHD satisfactorily. This
can be done by comparing the judgements of the pro-
fessional care workers with a clinical diagnosis of the
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same children independently made by a child psychia-
trist or child psychologist. In addition it must be shown
that the judgements of the professional care workers
compare with the judgements of parents and teachers,
as these are the judgements the clinician can normally
obtain.

Besides these points, the high co-occurrence of
ADHD and other disorders, like conduct disorders
(CD), oppositional defiant disorder (OD) and mood-
and-anxiety disorders repeatedly found in studies
(Angold et al, 1999) raises the question whether
ADHD exists in practice as a pure disorder. Be this as
may, at the individual clinical level such comorbidities
must first satisfactorily be assessed and ruled out before
the diagnosis ‘ADHD’ can correctly be made
(American Psychiatric Association, 1994). We address
these issues in a further study.
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Appendix: DSM-III and DSM-IV related items of
the professional care workers’ questionnaire

1. Fidgets with hands or feet or squirms in seat. (10)
2. Leaves set seat in situations in which remaining seated

is expected. (11)
3. Is easily distracted by extraneous stimuli. (8)
4. Has difficulty awaiting turn. (17)
5. Blurts out answers before questions have been com-

pleted. (16)
6. Does not follow through on instructions, fails to finish

schoolwork or duties. (4)
7. Makes careless mistakes in schoolwork, work, or other

activities. (1)
8. Has difficulty in engaging in activities quietly. (13)
9. Interrupts or intrudes on others, butts into conversa-

tions or games. (18)
10. Does not seem to listen when spoken to. (3)
11. Loses things necessary for tasks or activities, for exam-

ple toys, pencils, books. (7) 
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12. Undertakes dangerious activities, runs about or climbs
excessively. (12)

13. Has difficulty organizing tasks and activities. (5)
14. Avoids engaging in tasks that require sustained mental

effort. (6)
15. Acts as if ‘ driven by a motor’. (14)
16. Talks excessively. (15)
17. Has difficulty sustaining attention in tasks or play

activities. (2)
18. Is forgetful in daily activities. (9)

(References to DSM-IV in brackets.)
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