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BACKGROUND

Hyperkinetic disorder is one of the most frequently used psychiatric diagnoses
among children and adolescents in Norway. It has previously been shown that
use of the diagnosis varies widely by county.

MATERIAL AND METHOD

We estimated the proportion of children with hyperkinetic disorder using
patient data from the Norwegian Patient Registry and population data from the
Norwegian Population Registry. The estimations were made for both Norway as
a whole and by county. Assessment and documentation of the diagnosis were
surveyed by linking the Norwegian Patient Registry and the Norwegian Mother
and Child Cohort Study. We reviewed medical records from specialist mental
health services for children and adolescents and assessed whether the
diagnoses met the research criteria for hyperkinetic disorder.

RESULTS

At 12 years of age, 5.4 % of Norwegian boys and 2.1 % of Norwegian girls had
been diagnosed with hyperkinetic disorder by specialist health services. The
proportion of children varied between 1.4 % and 5.5 % among the counties. A
review of medical records for 549 children showed that 49 % of the diagnoses
were reliably documented in the records. The main reasons that the diagnosis
was not documented were a discrepancy between the information in the
medical record and diagnostic criteria (38 %) and inadequate differential
diagnostic assessment (46 %).

INTERPRETATION

There was considerable geographic variation in the proportions of children and
adolescents with hyperkinetic disorder. A large percentage of the diagnoses
were not reliably documented in medical records. The guideline for evaluation,
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diagnostics and medical recordkeeping should be reviewed.

Main message

Data from the Norwegian Patient Registry showed that 3.8 % of Norwegian
children had been diagnosed with hyperkinetic disorder at 12 years of age.

The proportion of children with this diagnosis varied widely among counties.

A review of medical records showed that only half of the diagnoses were
reliably documented.

There is a need to review the national guideline for evaluation and diagnostics,
the requirements for medical recordkeeping, and the way in which the
guideline is followed in clinical practice.

Hyperkinetic disorder is one of the most frequently used psychiatric diagnoses
among children and adolescents in Norway (1). The condition is characterised
by hyperactivity, impulsivity and inattention (2). In order to make the
diagnosis, the symptoms must be present before the age of six and occur in
multiple settings where the child spends time, i.e. both within the family and
outside the home (2). The symptoms must also result in an obvious functional
impairment in the child’s daily life (2). The diagnosis is defined in the 10th
revision of the International Statistical Classification of Diseases and Related
Health Problems (ICD-10), which is used to classify diagnoses in Norway and in
most countries outside of North America (3). In the clinical section of the
Official Guidelines for Coding and Reporting, the definition is brief and
imprecise and does not include specific diagnostic criteria (3). However,
diagnostic criteria have been developed for research use (2).

Data from the Norwegian Patient Registry for the years 2008—2011 showed
that 3.4 % of Norwegian children had received the diagnosis from specialist
health services at 12 years of age (4). In the age group 6-17 years, 3 % of the
boys and 1 % of the girls were given medication to treat the condition (5). These
percentages have been stable since 2010 (5). In population surveys that use
questionnaires and clinical interviews to study a representative sample of
children, the prevalence of hyperkinetic disorder is 1.7 % in children 7—9 years
old (6) and 2.1 % in adolescents 13—15 years old (7). The differences in
prevalence may be due to the fact that the population surveys set stricter
requirements regarding functional impairment than those normally used in
clinical practice (8).

The Norwegian Directorate of Health has prepared a guideline for assessment
and diagnosis of hyperkinetic disorder (9). However, registry data have shown
that use of the diagnosis in children varies widely by county (4). The
discrepancy between population studies and registry data, as well as variations
in use of the diagnosis by county, gives grounds for investigating the basis on
which the diagnoses are made.
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In this article, we present updated figures for the proportion of children and
adolescents who are diagnosed with hyperkinetic disorder, for Norway as a
whole and by county, as well as results from a national study of how
hyperkinetic disorder is diagnosed and documented in medical records within
specialist health services.

Material and method

National registry data

The Norwegian Patient Registry has personally identifiable data from 2008 to
the present. In this study, we used data from specialist mental health services
for children and adolescents, somatic hospitals and private contract specialists
for the period 2008—2016. Hyperkinetic disorder was defined as one or more
entries in the medical record of the diagnostic code F9o from ICD-10. This
includes the diagnoses F90.0 Disturbance of activity and attention, F90.1
Hyperkinetic conduct disorder, F90.8 Other hyperkinetic disorders, and F90.9
Hyperkinetic disorder, unspecified.

As a general rule, hyperkinetic disorder is diagnosed from six years of age and
older in Norway. We estimated the proportion of children who had received the
diagnosis before turning 12 years old, for Norway as a whole and by county,
using a Kaplan-Meyer analysis. We included everyone with a complete follow-
up from six years of age in the Norwegian Patient Registry, i.e. children born in
the years 2002—2010. For the county estimates, we calculated confidence
intervals in order to compare the counties with the national average. If the
entire confidence interval was under or over the national average, we
categorised this as a significant deviation from the average. Because we made
many comparisons (19 counties), we used strict confidence intervals (99.7 %
based on Bonferroni correction). The analyses were performed in Stata 15
(StataCorp. 2017).

We also wanted to study potential changes in use of the diagnosis over time, so
we estimated the proportion of children registered with the diagnosis within
each calendar year for the period 2008—2016 by gender and age group. These
calculations included everyone who was 6—17 years old in the relevant calendar
year. The population data were obtained from the Norwegian Population
Registry (10).

Review of medical records

The diagnostics study was conducted under the auspices of a research project
on hyperkinetic disorders in the Norwegian Mother and Child Cohort Study
(11). The participants were born in the years 1999—2009, and the study
includes 112,700 children. Participants registered with an Fgo diagnosis were
identified by linking to the Norwegian Patient Registry. At the time of the
linkage, the registry contained data for the years 2008—2012, and a total of
1699 children in the Norwegian Mother and Child Cohort Study were registered
with the diagnostic code F9o during this period. Of the 1699 children, 1517 of
them received the diagnosis from specialist mental health services for children
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and adolescents. The medical record reviews were limited to those children.
The remaining 182 were registered with this diagnosis only at somatic hospitals
and/or by private contract specialists.

Initially, the aim was to review the medical records of up to 30 children per
county. In counties with more than 30 registered cases of hyperkinetic
disorder, a random sample of the patients was selected. The aim was to review
at least 500 medical records nationwide.

Specialists in clinical psychology, child psychiatry and clinical pedagogy
developed a protocol for the review of medical records. Two specialists in
clinical pedagogy, with extensive experience from specialist mental health
services for children and adolescents within the specialist health service, used
the protocol to survey the instruments and methods used in the evaluation,
based on the assessment components recommended in the national guideline
(9): developmental history, case history (anamnesis), questionnaires for
determining symptoms and assessing functional level, psychiatric diagnostic
interview (free-form or semi-structured), informant information, assessment of
functional impairment, differential diagnostic assessment/evaluation,
psychiatric medical assessment, assessment of cognitive skills,
neuropsychological examination and assessment of executive functions. We
also registered the diagnoses that were recorded in the multiaxial coding
system which is used in specialist mental health services for children and
adolescents. The protocol is attached as an appendix.

E-Table 1

Complete list of assessment components used in the assessment of hyperkinetic
disorders in Norway. Survey based on participants in the Norwegian Mother and Child
Cohort Study who were diagnosed with hyperkinetic disorder by specialist health
services.

Component Conducted and
documented (N =

540)

Number Percentage

Survey of developmental history 518 96
Questionnaires for determining symptoms and assessing functional 478 89
level

Child Behavior Checklist (CBCL) - one parent 130 24
Child Behavior Checklist (CBCL) - both parents 249 46
Barkley ADHD Rating Scale - parents 283 52
Brown ADD Scale - parents 61 n
Teacher Rating Form (TRF) - teacher 364 67
Barkley ADHD Rating Scale - teacher 270 50
Other specified questionnaires parents/teacher 187 35
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Component Conducted and
documented (N =
540)

Number Percentage

Standardised psychiatric interview 157 29
Kiddie Schedule for Affective Disorders and Schizophrenia (K-SADS) 64 12
Development and Well-Being Assessment (DAWBA) 97 18
Other diagnostic interview 18 3

Informant information 516 96
School/kindergarten observation 482 89
Conversation with school teacher/kindergarten teacher 490 91
Observation of play in clinic 296 55
Other observation in clinic 77 14
Observation at home 22 4

Other informant information 15 3

Assessment of functional impairment 416 77
Differential diagnostic assessment/evaluation 289 54
Medical/neurological examination 446 83
Cognitive ability or developmental test 344 64
Wechsler Preschool and Primary Scale of Intelligence (WPPSI) 95 18
Wechsler Intelligence Scale for Children - Third edition (WISC-111) 52 10
Wechsler Intelligence Scale for Children - Fourth edition (WISC-1V) 188 35
Wechsler Abbreviated Scale of Intelligence (WASI) 4 1

Leiter International Performance Scale - Revised n 2

Other cognitive ability or developmental test 36 7

Linguistic test 131 24
Sprak 6-16 (‘Language 6-16") 67 12
Illinois Test of Psycholinguistic Abilities (ITPA) 19 4
Reynell Developmental Language Scale 4 8

Test of Receptive Grammar - Second edition (TROG-2) 19 4
Clinical Evaluation of Language Fundamentals - Fourth edition 2 (0]
(CELF-4)

Other specified linguistic test 34 6
Sustained attention test 203 38
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Component Conducted and

documented (N =

540)

Number Percentage
Conners' Continuous Performance Test (CPT) 156 29
Quantitative Behavior Test (QB Test) 49 9
Neuropsychological examination 91 17
Assessment of executive functions 153 28
Behavior Rating Inventory of Executive Function (BRIEF) - parent 143 26
Behavior Rating Inventory of Executive Function (BRIEF) - teacher 132 24

After completing the medical record review, the specialist in clinical pedagogy
assessed whether the child met the diagnostic criteria defined for research on
hyperkinetic disorder, on the basis of all the material in the medical record (2).
In case of doubt, both specialists reviewed the medical record and reached a
consensus.

If the conclusion was that the diagnosis was not reliably documented in the
medical record, the specialists would give one or more of the following reasons:

1. Discrepancy between information in the medical record and the diagnosis
2. Insufficient/missing information

3. Inadequate differential diagnostic assessment/evaluation

4. Diagnosis made solely for the purpose of trying out a drug

5. Tentative diagnosis, no further assessment available

6. Incorrect coding

In clinical practice in Norway, it has been common to use the diagnostic code
F9o0 also when attention deficit is the dominant or only problem. In such cases,
the diagnosis was regarded as having been documented if the child met the
diagnostic criteria for inattention in ICD-10.

The regional ethics committee approved the use of registry data and the review
of medical records (ref. 2010/2583 and 2013/594). The Norwegian Mother and
Child Cohort Study is regulated under the Personal Health Data Registries Act
and the Health Research Act. Participation is based on informed consent from
the parents and includes obtaining data from health registries and hospital
records.
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Results

National registry data

Altogether 556,917 children had a complete follow-up from six years of age. The
estimated proportion with hyperkinetic disorder at age 12 was 3.8 % (5.4 % for
boys and 2.1 % for girls). There were significant differences among the counties
(Figure 1), from 1.5 % in Vest-Agder to more than 5 % in Nordland, Rogaland,
Hedmark and Ser-Trondelag. The majority of counties showed a significant
deviation from the national average.
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Figure 1 Percentage of children with hyperkinetic disorder at age 12, by county for the
period 2008-2016. Data from the Norwegian Patient Registry and the Norwegian
Population Registry. The vertical line is the national average. Horizontal lines are 99.7
% confidence intervals.

There were 2.5 times as many boys as girls registered with the diagnosis upon
turning 12 years of age for the entire country, with variations by county from
1.9 (Vest-Agder) to 3.7 (Aust-Agder). Average age when the diagnosis was first
registered was 8.6 years for Norway as a whole, with relatively little variation
among the counties (from 8.3 years in More og Romsdal to 9.0 years in
Ostfold).

The percentages of boys and girls registered with hyperkinetic disorder were
relatively stable over time in all age groups (Figure 2). Most of the counties also
showed stable percentages over time in the period 2008—2016. The exceptions
were Aust-Agder and Nordland, where the percentages declined, while Sor-
Trendelag showed a slight increase.
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Figure 2 Percentage of boys and girls registered with hyperkinetic disorder in each
calendar year for the years 2008—2016. Data from the Norwegian Patient Registry and
the Norwegian Population Registry.

Review of medical records

We reviewed the medical records of 549 children, 405 (74 %) boys and 144

(26 %) girls, at 20 health trusts in 18 counties. Of these, 540 (98 %) had been
diagnosed with hyperkinetic disorder by a doctor or psychologist. For the other
nine children (2 %), the Fgo diagnosis was probably registered in error, as we
did not find any information indicating that the child had received the
diagnosis.

The child’s age when first diagnosed with hyperkinetic disorder varied from 3
years to 11 years. For 392 (71 %) of the children, the reason for referral was
suspicion of hyperkinetic disorder, while 137 (25 %) were referred for other
reasons. Information about the reason for referral was missing for 20 (4 %) of
the children.

For 538 (98 %) of the children, hyperkinetic disorder was registered as a
diagnosis on axis I (clinical psychiatric syndrome) in the multiaxial coding
system used by specialist mental health services for children and adolescents. A
total of 462 (84 %) were scored on axis II (specific developmental disorders),
and 456 (83 %) were scored on axis III (intellectual level).

Survey of the child’s developmental history was documented in 96 % of the
cases in which a clinician had made the diagnosis (Table 2). A standardised
questionnaire was used for 89 %. A standardised psychiatric interview was
conducted for 29 % of the children. Informant information was obtained for
96 %, usually both from school or kindergarten observation and from
conversations with the school teacher/kindergarten teacher (Table 2).
Observation of play or other observation in the clinic was carried out for the
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majority of children. The aim of most of the observations was limited to
uncovering symptoms of hyperkinetic disorder. An assessment of functional
impairment was documented for 77 %.

Table 2

Assessment components used in the assessment of hyperkinetic disorder in Norway.
Survey based on participants in the Norwegian Mother and Child Cohort Study who
were diagnosed with hyperkinetic disorder by the specialist health service.

Component Conducted and

documented

(N = 540)

Number Percentage
Survey of developmental history 518 96
Questionnaires for determining symptoms and assessing functional 478 89
level
Standardised psychiatric interview 157 29
Informant information 516 96
Assessment of functional impairment 416 77
Differential diagnostic assessment/evaluation 289 54
Medical/neurological examination 446 83
Cognitive ability or developmental test 344 64
Linguistic test 131 24
Sustained attention test 203 38
Neuropsychological examination 91 17
Assessment of executive functions 153 28

Differential diagnostic assessment/evaluation, i.e. assessment of alternative
diagnoses or alternative explanations for the symptoms, was documented in
54 %. A cognitive ability or developmental test was carried out for 64 %. A
complete list of the assessment components are attached in e-Table 1.

We concluded that hyperkinetic disorder was reliably documented in the
medical records for 49 % of the children (Table 3). For the other 51 %, we
concluded that the diagnosis was not reliably documented, but there were
different reasons for these conclusions. For 38 %, there was a discrepancy
between the information in the medical records and the diagnosis, i.e. the
information indicated that the child did not meet the diagnostic criteria. Other
important reasons were insufficient or missing information in the medical
records (48 %) and lack of differential diagnostics (46 %). A total of 4 % of the
children had received the diagnosis solely for the purpose of trying out a drug,
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and a diagnosis of hyperkinetic disorder was never assigned. A tentative
diagnosis was made for 3 %, but we found no information about the final
conclusion.

Table 3

Conclusion after medical record review for children with hyperkinetic disorder in
Norway. Survey based on participants in the Norwegian Mother and Child Cohort
Study who were diagnosed with hyperkinetic disorder by the specialist health service.

Conclusion (N = 540) Number Percentage
Hyperkinetic disorder reliably documented 263 49
Hyperkinetic disorder not reliably documented’ 277 51
Discrepancy between information in the medical record and the 203 38
diagnosis
Insufficient/missing information 260 48
Inadequate differential diagnostic assessment/evaluation 251 46
Diagnosis made solely for the purpose of trying out a drug 21 4
Tentative diagnosis, no further evaluation available 17 3

The sum of the numbers in the sub-categories exceeds 277 because giving
multiple reasons was permitted.

Discussion

At 12 years of age, 1 of 19 boys and 1 of 48 girls were registered with
hyperkinetic disorder in Norwegian specialist health services. The percentages
of children with the diagnosis were stable in the years 2008—-2016 for Norway
as a whole. The percentages are slightly higher in Norway than in Sweden,
Denmark and Finland (12), but correspond with the estimate of 3.4 % in a
meta-analysis of 41 studies from 27 countries (13). The percentages receiving
medication are at the same level as in Sweden and Denmark, but higher than in
Finland (5).

As previously reported, there are substantial variations among the counties.
The counties at the top have percentages that are four times as high as the
county at the bottom. These variations cannot be explained by differences in
gender distribution among those who receive the diagnosis or by the average
age at the time of diagnosis. The most likely explanation is regional differences
in diagnostic practice. Similar differences among counties have also been
previously shown for autism spectrum disorder (4).

The findings from the medical record review indicate that hyperkinetic disorder
is often less well documented than other chronic conditions, e.g. cerebral palsy
(14). Nor does the Norwegian Patient Registry have information about who has
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‘grown out of’ the diagnosis. We also know from previous studies that many
children who meet the criteria for psychiatric diagnoses have not been in
contact with specialist health services (6). Thus, we cannot use our findings to
estimate the actual prevalence of hyperkinetic disorder in the child population
in Norway.

From the medical record reviews, we concluded that the diagnosis had not been
reliably documented in half of the cases. It is important to emphasise that we
have not conducted an independent diagnostic assessment with our own
clinical examination of the children. Symptoms consistent with hyperkinetic
disorder were recorded for many children, but the information was too scant to
reach a conclusion or there was a lack of differential diagnostic assessments.
For the majority of those who did not have reliably documented diagnoses,
however, there were clear indications that they did not meet the diagnostic
criteria. This could indicate that some children are diagnosed with hyperkinetic
disorder without actually having it.

Inadequate differential diagnostic assessment and evaluation was the most
important reason that diagnoses were not reliably documented. Our
assessments were based on all the information found in the medical record, and
a lack of one or more assessment components did not automatically result in a
conclusion of inadequate differential diagnostics. However, these inadequacies
often occur because a standardised psychiatric interview with a broad survey of
symptoms was not conducted. Another widespread deficiency in the differential
diagnostics was that learning disabilities were not mapped or assessed.
Cognitive ability and developmental testing was often not carried out even
though learning disabilities were mentioned in both the referral and the
anamnesis. In other cases, cognitive ability tests were conducted and clear
indications of learning disability or delayed development were found, but the
diagnostic assessment did not take this into account. Some medical records
contained information about other circumstances in the child’s life that could
help to explain the symptoms, such as divorce, serious illness of a parent,
parental neglect, abuse or bullying. Learning disabilities, delayed development
or difficult circumstances in the child’s life do not exclude the child from having
hyperkinetic disorder, but there was often no discussion of what these
problems meant for the child’s symptoms and functioning.

The national guideline provides little direction and does not set clear
requirements as to what should be included in an assessment of hyperkinetic
disorder. As such, it does not provide adequate guidance to those conducting
the assessments. We believe this is one reason why many of the diagnoses are
poorly documented in the medical records.

Another problem is the brief, imprecise definition of the actual diagnosis in
ICD-10, which does not provide specific diagnostic criteria (3). All research on
hyperkinetic disorder is based on the diagnostic criteria developed for use in
research, and it is therefore important that these criteria are also used in
clinical practice (2). Use of the research criteria was part of the diagnostic
procedure at many of the institutions we visited. In our view, these diagnostic
criteria should also be included in the national guideline, as they provide good
and essential support for diagnosing the disorder.
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In addition, our impression is that there is a need to improve the quality of the
observations of children carried out by specialist health services. The reports
from the school observations usually contained only information about the
symptoms of hyperkinetic disorder and not information about other factors
that could affect the child’s behaviour, such as the classroom environment,
organisation of the teaching, and the interaction between the teacher and pupil.
Unfortunately, there are no well-evaluated methods for observations of this
kind.

Another important experience from the medical record review was that we
seldom found information about how the children and parents perceived the
problems, the type of help they needed and how they dealt with the diagnosis.
It was the kindergarten or school that usually wanted the referral. Our protocol
contained no formal survey of involvement from the parents and children. A
lack of such information in the medical records makes it uncertain whether the
families were given the opportunity for user involvement to which they are
entitled (9).

The review of medical records had some weaknesses. We could not analyse the
reasons for the county-wise differences because the number of participants per
county was too small. Since we only visited clinics in specialist mental health
services, we cannot comment on the diagnostics employed at somatic hospitals
or by private contract specialists. Many medical records were reviewed by only
one expert, which may have made the conclusions vulnerable to subjectivity.
Ideally, two experts should have reviewed all the records.

The proportion of children with Fgo diagnoses from the specialist health
service is lower in the Norwegian Mother and Child Cohort Study than among
the general Norwegian childhood population (15). Nonetheless, we believe that
our findings are representative for how assessment and diagnosis of
hyperkinetic disorder are carried out in specialist mental health services for
children and adolescents in Norway.

Conclusion

Hyperkinetic disorder is one of the most frequently used psychiatric diagnoses
among children. The registry data show that significant variations in use of the
diagnosis among counties persist. The review of medical records shows that
only half of the diagnoses are reliably documented. There is a need to review
the national guideline for evaluation and diagnostics, the requirements for
medical recordkeeping, and the way in which the guideline is followed in
clinical practice. The guideline should be changed so that it sets a clear
standard for how assessments are conducted. For example, standardised
psychiatric interviews and cognitive ability and developmental tests should be
mandatory components of the assessment. Moreover, sound, standardised
methods for observations of children in schools, kindergartens and clinics
should be developed.
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