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Abstract

During the last decade, child psychiatry has been a focus of the Norwegian government's
plan to improve mental health care. Psychiatric assessment of children and adolescents is more
complex than that of adults, and rating scales and diagnostic instruments have become
increasingly important tools in both research and clinical practice.

This dissertation investigates standardized assessment instruments used in routine clinical
practice to assign diagnoses and severity of mental health problems. Both the reliability and the
validity of some instruments were examined, and a main focus was the clinical usefulness of
these instruments and their potential for more effective use of limited clinical resources.

In paper 1 the agreement between diagnoses and severity ratings assigned by clinical
specialists who were trained Child and Adolescent Mental Health Service (CAMHS) researchers
examined. Information on 100 youths was obtained from multiple informants through a web-
based Development and Well-Being Assessment (DAWBA). Based on this information, four
experienced clinicians independently diagnosed (according to the International Classification of
Diseases Revision 10) and rated the severity of mental health problems according to the Health of
the Nation Outcome Scales for Children and Adolescents (HONOSCA) and the Children’s Global
Assessment Scale (C-GAS). Agreement for diagnosis was x =0.69-0.82. Intra-class correlation
for single measures was 0.78 for HONOSCA and 0.74 for C-GAS, and 0.93 and 0.92,
respectively for average measures. Information obtained with the online DAWBA may be a
sound basis on which to establish reliable clinical diagnoses and severity ratings for common
mental health disorders in a clinical setting. A clinical practice that includes systematic, multiple
independent assignments of diagnosis and severity, is preferable due to the resulting improved

reliability of the severity ratings.



In paper 2 the application of specific scoring algorithms for the Strengths and Difficulties
Questionnaire (SDQ) was examined. Could available online norms be useful in screening for
mental health disorders among children and adolescents in the CAMHS North Study? A total of
286 outpatients, aged 5 to 18 years, were assigned diagnoses based on the DAWBA. The main
diagnostic groups (emotional, hyperactivity, conduct and other disorders) were then compared to
the SDQ scoring algorithms using two dichotomisation levels: ‘possible’ and ‘probable’ levels.
Sensitivity for the diagnostic categories included was 0.47-0.85 (‘probable’ dichotomisation
level) and 0.81-1.00 (‘possible’ dichotomisation level). Specificity was 0.52-0.87 (‘probable’
level) and 0.24-0.58 (‘possible’ level). The discriminative ability, as measured by OR”, was in
the interval for potentially useful tests for hyperactivity disorders and conduct disorders when
dichotomised on the ‘possible’ level, but outside the interval for potentially useful tests for all
diagnostic categories when dichotomised on the most common used ‘probable’ level. In
conclusion, the ability of the SDQ to detect mental health disorders among patients referred to
CAMHS is not sufficient for clinical purposes. When used as a screening instrument to determine
whether further evaluation is warranted in a clinical CAMHS sample, the SDQ seems best suited
to identify children and adolescents who do not require further psychiatric evaluation, although
this also is problematic from a clinical point of view.

In paper 3 the agreement between diagnoses and severity assigned by clinical specialists
trained as CAMHS researchers, based only on DAWBA information collected online, and the
routine clinical assignments by CAMHS clinicians was examined. Routine clinical assignment of
diagnoses was compared to online clinical assignment of diagnoses for 286 patients from the
CAMHS North study. Chi square analysis, kappa statistics and multinomial logistic regression
analyses were performed. Raw agreement for diagnostic categories varied between 74% and

90%, resulting in kappa values of 0.41-0.49. The final multinomial regression models were
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significant. Agreement on mental health diagnoses can be fair when online clinical assignments
and routine clinical assignments of mental health diagnoses are compared. This may be sufficient
to replace the routine clinical assignment of diagnoses with an online clinical assignment in order
to save time and resources. We also examined factors contributing to agreement or disagreement
on the diagnoses. Age, gender and number of informants significantly contributed to the
explanation of agreement and disagreement for ‘emotional diagnosis’ and ‘hyperkinetic/conduct
diagnosis’. However, the changes in odds were small in magnitude and the factors probably do
not consistently contribute to the understanding of agreement or disagreement in any clinically
meaningful way.

Lastly, implications for further research on reliable and effective assessment methods are

discussed.
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Introduction

During the last 10 years, child psychiatry has been a focus of the Norwegian government's
plan to improve mental health care, the aim being to raise the bar for competence and research in
of the field; to increase the number of mental health workers and the availability of mental health
services for children [1]. This plan has focused broadly on evidence-based methods, i.e., methods
with a proven positive effect, but most attention to-date has been given to evidence-based
treatment. Less focus has been placed on evidence-based assessment and what constitutes an
assessment instrument that is “good enough” for use in both research and clinical settings [2].
Psychiatric assessment of children and adolescents is more complex than that of adults, due to the
necessity to involve both the family and the school. Although many studies have shown that
clinical assessment is not better than actuarial algorithms [3, 4], clinicians still tend to use
unstructured clinical interviews when assessing children and adolescents for mental health
problems [5]. However, a recent study showed better diagnostic agreement and accuracy among
clinicians after they attended a brief training session in the use of a structured instrument
designed to effectively combine multiple sources of information. In addition, a majority of these
clinicians reported a positive attitude towards the use of this instrument in routine clinical
practice [6, 7]. Both society and the individuals seeking mental health services benefit if these
services possess effective assessment and treatment methods [8-10]. Various measures (i.e.,
average time on waiting list, number of days to send out a report, number of patients with a
recorded diagnosis) have primarily been used to evaluate the outpatient clinics themselves, but
diagnostic practices and efficacy of various measures used in the diagnostic process have not

been sufficiently studied [11].
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Child and Adolescent Mental Health Services in Northern Norway

The Child and Adolescent Mental Health Services North (CAMHS North) Study was carried
out in the northern part of Norway; the main goals were to evaluate clinical procedures and
treatment, to investigate factors that may affect the waiting list, to evaluate examination and
treatment time, to implement and validate structured instruments, and to investigate user
satisfaction. Northern Norway, located at the very northern periphery of Europe, covers about
35% of the Norwegian mainland, but is inhabited by only about 10% of the Norwegian
population. A recent study showed good coping skills regarding help seeking for both physical
and mental health among adolescents in Northern Norway [12]. However, in this region CAMHS
coverage, the stipulated needs, which are based on socio-economic variables, and the actual
demand for CAMHS are far higher than the national average [13]. This may be related to
geographic variations, as well as the organization and scope of municipal services dedicated to
children and adolescents, but may also be related to real differences in mental illness across
regions, although youths in Northern Norway reported lower or equal rates of
behavioral/emotional problems compared to a nationally representative sample [14].

Most child and adolescent mental health patients are treated in outpatient clinics. Regional
health authorities are responsible for patient-oriented research, research training, dissemination of
research results and implementation of useful research conclusions, as well as to provide services
of high professional quality through continuous quality improvement. Health services should
always act in accordance with good professional practice and current regulations, including the
definition of evidence-based practice in psychology as “the integration of the best available
research with clinical expertise in the context of patient characteristics, culture, and preferences”
(273) [15]. All patients of outpatient clinics should be examined for potential problems,

manifestations of symptoms , functioning in daily life, care situation, educational situation, risk
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factors, resources and patient’s/parent's wishes and expectations. Systematic use of structured
diagnostic interviews, questionnaires and standardized assessment instruments is recommended,
so that professionals can methodically ask about and consider the full spectrum of a patient’s
symptoms and features [13]. Diagnostic assignment should be the result of an overall assessment
of the patient's condition and circumstances, and should include both problems and resources.
Research from New Zealand has shown that families of adult psychiatric service users have
positive views of the diagnostic practice there, but suggested that more contextual issues, such as
financial and family dynamic stressors, accommodation and life skills, should be taken into
account. In that study, the most important element in a positive experience was how the
diagnoses were communicated to patients and family members, and how these diagnoses were
utilized in treatment planning [16]. However, negative experiences with diagnostic practice have
been reported for families of child psychiatric service users [17, 18]. Parents’ dissatisfaction was
strongly associated with long delays in confirming diagnoses and a high number of professionals
consulted before obtaining a diagnosis [17]. A Norwegian study found that the mean diagnosis
time, from identification of hyperkinetic disorders by parents to a clinical diagnosis assigned by

mental health service providers, was about 4 years [19].

Lack of ‘gold standard’ for mental health diagnoses

Despite advances in the classification systems, including the Diagnostic and Statistical
Manual of Mental Disorders, 4™ edition (DSM-IV) and the International Classification of Mental
and Behavioural Disorders, 10" revision (ICD-10), mental health diagnostics remain based on
subjective markers such as developmental history, behavioral observations and reported
difficulties in everyday life. The accuracy of diagnostic assignment depends on the clinician’s

capability to operationalize the criteria in the DSM-IV and ICD-10, while integrating information
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from different sources and perspectives [20, 21]. No commonly accepted ‘gold standard’ is
available. However, in research settings, structured interviews such as the DAWBA are often
used as a ‘gold standard’ [26], while in clinical settings unstructured clinical interviews are most
often used to generate diagnoses [5, 27].

The acceptance of clinician consensus diagnoses as the ‘gold standard’, is problematic, as
there is no single objective feature that distinguishes any mental health diagnosis. Costello et al
[20] stated that structured interviews are the closest we can come to a ‘gold standard’ for
psychiatric diagnoses. Thus, a diagnostic assignment of a single clinical expert that is aided by a
structured interview such as the Development and Well-Being Assessment (DAWBA) may be
the best available ‘gold standard’ reference. However, the use of a single expert rating may not
always be sufficient to achieve reliable diagnoses [22]. A consensus discussion provides
intelligent input from several experts in order to refine the final diagnosis, and although
consensus procedures are also imperfect, they will remain valuable as long as mental health

diagnoses are based on the same subjective markers.

Structured diagnostic interviews versus unstructured clinical interviews

The systematic use of structured diagnostic interviews, questionnaires and standardized
assessment instruments is part of routine procedure in most mental health research [23]. However
many clinicians argue that this descriptive approach, which is based on the diagnostic criteria
outlined in both the DSM and ICD, does not fit the clinical reality [24]. An important goal when
using standardized assessment instruments in a clinical setting is to enhance the agreement and
accuracy of diagnoses among clinicians with different backgrounds and levels of experience. The

use of structured interviews increases the likelihood of accomplishing good inter-rater reliability,
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but does not ensure it. Both the reliability and validity of mental health diagnoses in routine
clinical practice has been questioned [25].

In a clinical setting, observation of the child is expected before making a diagnosis, whereas
most research does not include this kind of information in the diagnostic process. This is in part
due to the fact that clinical assessment is often focused on case conceptualization and tailoring
treatment rather than categorization of diagnoses [28]. Agreement between diagnoses based on
structured interviews and clinical diagnostic assignments was found to be low to moderate in a
recent meta-analysis (overall agreement kappa [k] = 0.15) [26]. Reducing the gap between
research-derived knowledge and clinical practice in CAMHS is a challenge, but it is important to
improve the rationality, efficiency and quality of service [29].

Inclusion of the diagnostic criterion disability, defined as impairment in one or more
important areas of functioning (social, academic, occupational, etc.), has resulted in lower
prevalence estimates and greater agreement on diagnoses [30, 31]. But the agreement between
clinicians for common mental disorders still ranges from low to moderate [32, 33]. Clinical
experience, immediate feedback on the prediction, available objective instruments to aid
diagnostic accuracy, and available base rate information may improve diagnostic assignment [3,
34].

Use of structured interviews instead of unstructured clinical interviews has been shown to
significantly improve diagnostic accuracy [35, 36]. Miller et al [37] found a 45.5% raw inter-rater
agreement between experienced clinicians for traditional diagnostic assignment, with a x of 0.24.
The equivalent numbers for a computer-assisted structured diagnostic interview were 79.5% and
0.75, respectively, in the same study. In a review of clinical diagnoses of depression, Williams et
al [38] found an inter-rater agreement for mental health care professionals ranging from x = 0.64

to 0.93 when the diagnostic process was supplemented by semi-structured interviews. For
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diagnoses assigned without the aid of this instrument, agreement was x = 0.55 to 0.74. Foreman
et al [39] found that diagnoses of mental health problems, based on information from the
DAWBA, were sufficiently accurate without direct patient contact. They reported joint reliability
for clinical and DAWBA-generated diagnoses ranging from k = 0.57 to 0.76, and positive and

negative predictive values (PPV, NPV) greater than 0.75 for DAWBA-generated diagnoses.

Categorical and dimensional diagnoses

The ICD system was developed due to a need to define the entire range of mental health
diseases in a format fitted for statistical analysis [23]. The size and complexity of the system has
increased from approximately 10 pages in the 6th edition to around 300 pages in the 10th edition
[40]. The descriptive, atheoretical approach, which focused on phenomenology rather than
etiology or pathogenesis, has led to improvement in the identification and treatment of mental
disorders [41]. Although the improved diagnostic reliability in research after the introduction of
the ICD system is well documented [42], diagnostic reliability and validity in routine clinical
practice have both been questioned [25]. However, studies comparing daily behavior, impaired
functioning and longitudinal outcome to both clinical, and research-generated diagnoses have
indicated higher validity for the latter [43, 44]. A recent Swedish report concluded that the flora
of structured and semi-structured assessment instruments used in CAMHS is rapidly growing, but
that there is a lack of knowledge about the reliability and validity of such instruments. Indeed,
less than one out of four of them is adapted to local or national conditions and fulfills the quality
criteria for assessment instruments [45].

Despite the lack of clear boundaries between different psychiatric disorders and the fact that
the validity of categorical mental health diagnoses can be questioned, a categorical, international

nosology is useful for research purposes. The importance of categorical diagnoses is also obvious
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in a clinical setting, where many situations are categorical by nature and where decisions about
different treatment options and prognostic predictions are made, [23]. A correct diagnosis can
ensure appropriate treatment at an early stage, leading to faster recovery and a shorter treatment
period. Development of diagnosis-specific treatment protocols also strengthens the need for
reliable and valid diagnostic procedures [32, 35].

Although the ICD-10 was designed to facilitate clinical practice, the diagnoses described
therein, and their thresholds, are too complex to be useful in routine clinical practice [46]. Serious
concerns about the clinical usefulness of categorical diagnoses have been raised based on the
extensive use in clinical practice of ‘non-specific’ diagnoses, the high proportion of comorbidity,
the low specificity between diagnoses and effective psychotherapy or pharmacotherapy, the
numerous diagnostic distinctions with little or no clinical relevance, and the poor predictive
power of treatment needs [41]. It has therefore been suggested that minimal time and expense
should be dedicated to diagnostic assessment [47], making the clinical usefulness of the ICD-10 a
major concern in its next revision. Indeed, in the revision the complexity of the diagnoses must
be reduced, and the use of the ICD system must be simplified so that feasibility of usage in
different multidisciplinary health care settings can be improved. Andrews et al [46] claimed that
the main problems with the current classifications are the complexity and the lack of evidence for
thresholds and exclusion criteria for many diagnoses. In addition, there is a growing agreement
regarding the dimensional nature of mental health disorders in general, and for children and
adolescents in particular [48, 49]. A dimensional approach to mental health disorders can
accommodate the range of expressions of psychopathology in children of different ages and
genders according to both character and magnitude as development progresses. In addition,
neither the ICD-10, nor the DSM-IV include guidelines on how to handle discrepancies between

multi-informant sources (i.e., children’s, parent’s and teacher’s reports of mental health
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problems). Such discrepancies are common [50] and can be analyzed and used in more
sophisticated ways than just categorizing the child as sick or healthy [51, 52]. Kraemer [49]
argued that the only situation where a dimensional diagnosis does not add quality to a categorical
diagnosis is when there is no meaningful clinical variation among either positively- or
negatively-diagnosed patients. A critique of the dimensional approach has been its reduced
clinical usefulness [53]. Clinicians need cut-off points in order to make decisions about treatment
and admission to services, and most such decisions are categorical by nature. Thus, a
combination of categorical and dimensional classifications, which is the norm in most areas of
medicine, may better utilize evidence-based approaches to child and adolescent psychiatry [53].
Another relevant question may be: Could a meta-structure with large clusters of diagnoses,
identified by external validating factors (i.e., genetics, epidemiology, risk factors, therapeutics)
improve the validity and utility of diagnostic assignment, and facilitate both research and patient
care [54]? Correlations and factor analyses have shown robust, generalizable results for genetic
data [55] across clinical and non-clinical samples [56], and across different countries and cultures
[57]. Identification of clusters of diagnoses may enhance the clinical utility of diagnostic
assignment by simplifying it, but may also benefit treatment by reducing the impact of risk
factors that are characteristic of a specific cluster. Clusters may also simplify data reporting and
public health planning, because ‘severe mental disorders’ (i.e., psychoses and neurocognitive
disorders) call for different types of services and mental health professionals than do
neurodevelopmental disorders (e.g., autism, mental retardation). Patients with
neurodevelopmental disorders, in turn, face different challenges than those with ‘common mental
disorders’ (i.e., emotional and externalizing disorders). In a review article, Andrews et al [54]
concluded that risk factors and “clinical profile” were shared by such large groups of disorders

(i.e., neurocognitive, neurodevelopmental, psychosis, emotional, externalizing, and disorders not
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yet assigned) that use of those clusters could be advantageous for clinical practice, public health

planning and research purposes.

The gap between treatment needs and capacity

Mental health services face the challenge of a growing trend in earlier "age of onset", greater
severity, and increasing comorbidity among today's children and adolescents [10, 58, 59]. A
conservative prevalence estimate of psychiatric disorders in the Norwegian child and adolescent
population (3-18 years old) is about 8% based on epidemiological surveys [60]. One large study
showed a prevalence of 7% among children aged 8 to 10 years [61]. It is even more common for
children and adolescents to suffer psychosocial impairment due to mental health problems, with
an estimated 15 to 20% of this age group being affected [60]. CAMHS in Norway are supposed
to cover 5% of the child and adolescent population according to the Norwegian Health
Authorities [62]. Service needs are not predicted solely by the number of children and
adolescents diagnosed, but also by those who display psychosocial impairment without assigned
diagnoses [63]. The gap between the prevalence/impairment estimates and CAMHS coverage
highlights a very real capacity problem in the Norwegian mental health care system, which
results in long waiting lists and added burdens for children and families who are in need of help.

Similar capacity problems have been described in other countries [64, 65]. International
research has shown a gap between those who need and those who receive mental health services
that ranges from 32% to 78% [66]. As the gap between need and capacity widens, cost-effective
procedures are of increasing importance, but only way to achieve effective treatment is through
accurate assessment and diagnosis. Indeed, misdiagnoses of mental health problems may result
in delayed treatment and worsen the course of the disorder [67]. If less time is spent on the

assignment of diagnoses and severity of mental health problems, referrals to appropriate
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treatment can be more rapid. This could potentially increase treatment capacity, and decrease the

long waiting lists in CAMHS.

More effective use of clinical resources through screening for mental health
problems

Screening instruments, like the Strengths and Difficulties Questionnaire (SDQ) and the
Achenbach System of Empirically Based Assessment are potentially cost-effective instruments
because they aim to halt and reverse the progression of mental health problems by detecting them
more effectively. Screening in multiple settings with input from multiple informants is preferable,
due to variability in behavior across settings and time [68]. Of particular importance to all
screening instruments are the psychometric properties such as predictive validity, i.e., sensitivity,
specificity, PPV, NPV, positive likelihood ratio (LHR"), negative likelihood ratio (LHR") and
diagnostic odds ratio (ORP).

Sensitivity and specificity are one way of quantifying the diagnostic accuracy of a test [69,
70]. Sensitivity is the ability of the screening instrument to generate a true positive result for
someone with the diagnostic category of interest. Specificity is the ability of the instrument to
generate a true negative result for someone without the diagnostic category of interest [71].
Sensitivity and specificity are important to clinicians because these measures indicate how many
people with disorders the screening instrument can correctly identify.

Sensitivity and specificity are also important from a population perspective in order to
determine diagnostic accuracy, but for patients and their clinicians PPV, NPV, LHR", LHR and
ORP may be more informative, as they show the probability of a disorder, given a positive or
negative screening result [72]. PPV and NPV refer to the probability that a positive or negative

screening result reflects the correct diagnosis [71], and these values vary according to the
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prevalence of a disorder in a given population [73]. For example, the PPV for a disorder with low
prevalence can be low even if the sensitivity and specificity are high.

LHRs are ratios of probabilities, and are used to summarize diagnostic accuracy on the basis
of sensitivity and specificity [74]. The LHR provides information on how a positive or negative
screening result changes a person’s likelihood to have a certain diagnosis. A single measure that
summarizes the discriminative ability of a screening instrument is the OR”. The ORP is relatively
independent of changes in both spectrum and prevalence, and is therefore a robust measure for
dichotomized results. For clinical purposes ‘acceptable’ accuracy will vary depending on the aim
(i.e., to confirm the absence or presence of a disorder), and on the possible consequences for the
patient.

Setting cut-off points is difficult, as the costs and benefits of misclassifications must be
balanced. Information about the natural, untreated history of the disorder, information about the
adverse and beneficial consequences of treatment, information about the psychometric properties
of the screening instrument, and information about subgroups with interacting risk factors in a
specific population may guide such decisions [75]. In early-phase screening, high sensitivity may
be of particular importance, while the importance of PPV, NPV, LHR", LHR and OR" may be
increased with successive screening rounds. Moreover, whereas false positives could result in
unnecessary evaluations and thereby drain CAMHS resources, false negatives may delay the
identification of mental health problems, which is strongly associated with parents’

dissatisfaction with the diagnostic process [17].

More effective use of clinical resources through telepsychiatric assignments
Telepsychiatric diagnostic assignments and web-based, online instruments may also be cost-

effective. Research has shown that:
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“Telepsychiatry can serve a broad spectrum of children and adolescents across
demographic, socioeconomic, and payor status with a range of psychiatric diagnoses.
Furthermore, these demographics, payor, and clinical characteristics of youth referred for
telepsychiatry are very similar to youth evaluated in a “face-to-face” child and adolescent
psychiatry outpatient clinic.... This similarity of diagnoses suggests that telepsychiatry
provides adequate technical resolution and interpersonal rapport to detect the
psychopathology of children and adolescents referred for outpatient care” (p. 283-284)
[76].

With telepsychiatry patients benefit from reduced travel time, less time lost from school or
work, shorter waiting periods and more availability of expertise [77]. Telepsychiatry may also
hasten the implementation of effective treatment [78]. Good to excellent diagnostic agreement, as
well as high provider and patient satisfaction, has been reported for telepsychiatric solutions [79,
80]. A Norwegian study that investigated geographic, climatic and travel-related factors found
that access to, and use of telepsychiatry were widespread in Northern Norway due to long
distances, climatic difficulties and low access to local mental health professionals [81]. However,
a recent review of research on telepsychiatric assessment of child and adolescent behavioral
disorders concluded that there are significant weaknesses associated with telepsychiatric studies,
namely considering diagnostic assignments in conditions where there is a lack of competency or
capacity for local follow-up, but also considering sample sizes that are not large enough to detect
clinically meaningful differences between routine clinical assessments and telepsychiatric
assessments [82]. However, the authors concluded that, “There are currently no findings
suggesting that telepsychiatric assessments are biased toward recognizing certain disorders over
others, or that telepsychiatric assessments are not comparable to in-person assessments” (p. 715)
[82].
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Most studies of telepsychiatric diagnostic assignments have involved two-way
videoconferencing. Although online assignments share most of the benefits of two-way
videoconferencing in telepsychiatry (e.g., reduced travel time, less time lost from school or work,
shorter waiting periods and availability of expertise), only limited research has been conducted.
The only study available to my knowledge examined agreement between online DAWBA-
generated diagnoses and clinical diagnoses, as well as the effects of online assessment of child
and adolescent psychopathology on clinical decision making [83]. Acceptable agreement was
found between the DAWBA-generated diagnoses and clinical diagnoses (k = 0.26-0.31), and a
pronounced effect was found on clinical diagnoses of emotional disorders when the clinicians
were informed about the DAWBA-generated diagnosis. More research has been conducted on
web-based interventions. Two recent reviews concluded that web-based interventions, especially
those with therapist support, were effective for several mental health problems (e.g., depression,
anxiety, traumatic stress). Effects of web-based interventions were comparable to those of
clinician-delivered interventions, and advantages over clinician-administered treatments included
cost-effectiveness and accessibility. However, few web-based interventions were aimed at
children and adolescents despite high internet usage among children, adolescents and their
parents [84, 85]. In sum, little knowledge exists on online diagnostic assignments in children, but

existing studies on closely-related fields have reported promising results.

Agreement between research and clinical diagnostic assignments

Use of DAWBA information to assign psychiatric diagnoses, collected either by lay
interviewers or online, has been reported to be reliable and is common in epidemiological
research [61, 86-88]. However little is known about the reliability of such methods in clinical

samples. If good diagnostic accuracy can be established through web-based procedures, there is a
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huge potential for saving time and clinical resources in the assessment phase, and thereby
improve treatment accessibility. High agreement between clinicians using web-based information
for assignment of both diagnoses and severity of mental health problems is a first step towards
valid procedures. A next step might be high agreement between diagnoses assigned by clinicians
using web-based information and routine clinical assignments. A study by Jensen-Doss and
Weisz [89] suggested that agreement between clinician- and research-generated diagnoses may
predict a successful treatment process and outcome, and research that examines variables that
lead to agreement and differences between these diagnoses is called for.

Possible factors that can contribute to disagreement between research-generated diagnoses,
and clinical diagnoses, here represented by online clinical assignment, and routine clinical
assignment, respectively, have been suggested by Angold [90]. On the part of the clinical
practitioner, they included decisions based on familiarity of different diagnoses, selectively
collected information and making diagnostic decisions before all information is available. Haine
et al [91] concluded that, “Clinicians may assign diagnoses on broad impressions of the domain
in which a youth’s problems fall, rather than on whether that youth meets full criteria for
diagnoses within the particular domain.” (p. 724). In addition, organizational and other non-
clinical factors (i.e., socially acceptable diagnoses, social service regulations, insurance
regulations) may influence diagnostic assignment in routine clinical practice, but not in a research

setting.
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General research questions

The main aims of the work undertaken within the framework of this dissertation were to
investigate the standardized assessment instruments used in routine clinical practice to assign
diagnoses and severity of mental health problems. Both the reliability and the validity of some
instruments have been examined and one main focus was the clinical usefulness of these
instruments and their potential for more effective use of limited clinical resources. The main
research questions addressed in the three papers resulting from this dissertation are outlined
below:

The purpose of the first paper was to examine the agreement between diagnoses and severity
ratings assigned by clinical specialists who were trained CAMHS researchers based only on
DAWBA information collected online.

The aim of the second paper was to examine whether the application of specific scoring
algorithms for the SDQ could be useful in screening for mental health disorders among children
and adolescents in the CAMHS North Study

The purpose of the third paper was to examine the agreement between diagnoses and severity
assigned by clinical specialists trained as CAMHS researchers, based only on DAWBA
information collected online, and the routine clinical assignments by CAMHS clinicians. We also

wanted to examine factors contributing to agreement or disagreement on these diagnoses.
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Methods of papers 1, 2 and 3

Participants

All individuals aged 5 to 18 years, referred for diagnostic assessment to either the Child and
Adolescent Mental Health Outpatient Clinic at the University Hospital of Northern Norway, or to
the Alta Child and Adolescent Mental Health Outpatient Service at the Finnmark Hospital Trust,
by either a general practitioner or child social welfare authorities, during the period September
2006 to December 2008 were invited by mail to participate (N = 1,032) in the CAMHS North
Study. Written consent was collected for a total of 286 patients (28%). A significantly higher
number of oral consents were registered and almost no refusals to participate were collected. The
participants in the CAMHS North Study included 155 boys (54%) and 131 girls (46%) with a
mean age of 11.11 years (standard deviation = 3.35, range = 5-18 years). There were a total of
128 (45%) children (5-10 years old, 65% boys) and 158 (55%) adolescents (11-18 years old, 46%
boys). Norwegian national statistics for CAMHS [20] shows a similar distribution for sex and
age, with more boys (57%) than girls, and more adolescents (60% 13 years old or above) than
children. Parents of participating patients provided information on their ethnicity (85% non-
immigrant Norwegian, 3% Sami people, 4% immigrants from Europe), parental status (47% both
biological parents, 27% one biological parent, 13% one biological parent and his/her new partner,
4% foster care), household income (56% double income, 26% single income), socioeconomic
stress (72% none/minor, 14% major), stress associated with work and work pressure (63%
none/minor, 23% major), and stress associated with physical and mental health (71% none/minor,

15% major), which was recorded in the DAWBA background module (missing data for 8-18%).
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Procedure for online clinical assignment

Parents, teachers and children above the age of 11 years completed the relevant version of the
DAWBA using a web-based interface that they accessed from home or school after receiving a
request with the unique web link for that child's case. Written information about how to log on, as
well as contact information in case of problems, was distributed along with a unique web ID and
password. For participants younger than 16 years of age, requests were distributed by mail to the
parents, who in turn distributed the requests to their children (if aged 11-15 years) and the
teachers. For the participants 16 years of age or older, requests to both parents and teachers were
distributed by the participants themselves.

Four experienced clinicians independently assessed the participants of the CAMHS North
Study. Of the four rating clinicians, three were clinical specialists in neuropsychology with a
minimum of 9 years of experience in the field, and one was a specialist in child and adolescent
psychiatry with 15 years of experience in the field. All clinicians completed the online training
for the DAWBA [92]. They also completed a 1-day training session on the categories of severity
in the Children’s Global Assessment Scale (C-GAS) and Health of the Nation Outcome Scale for
Children and Adolescents (HONOSCA), including scoring of vignettes [93, 94]. In addition, all
four clinicians participated in two separate 2-day training sessions in preparation for this study,
including diagnostic assessment and severity ratings of clinical cases. The clinician who led the
2-day training sessions was trained by Robert Goodman, who developed the DAWBA interview.

Each clinician individually diagnosed the participants according to the ICD-10 diagnostic
criteria for research [95]. The assessment was based on information collected from parents,
teachers and/or self-report through the DAWBA, without face-to-face contact with the parents,
teachers or participants themselves. The available information was identical for all four

clinicians. To ensure enough cases for agreement analysis, the diagnoses were categorized as
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emotional disorders (diagnoses related to separation anxiety, specific phobias, social phobia,
panic attacks and agoraphobia, post-traumatic stress disorder, generalized anxiety, compulsions
and obsession, depression, and deliberate self-harm), attention deficit hyperactivity disorder
(ADHD)/hyperkinetic disorders (diagnoses related to attention and activity), conduct disorders
related to awkward and troublesome behavior), and other disorders (diagnoses related to
developmental disorders, eating difficulties, and less common problems). Comorbidity was
documented when diagnoses from at least two categories were assigned, without taking the
exclusion rules of the ICD-10 into consideration. The clinicians also assigned clinical severity

according to the C-GAS and HoNOSCA.

Procedure for routine clinical assignment

All patients receiving care from the CAMHS, according to Norwegian guidelines for
CAMHS [13], undergo clinical assessment to assign diagnoses and severity. The assignment of
diagnoses was based on multi-professional consensus discussions with at least one attending
psychiatrist or clinical specialist in psychology, where all available information from different
sources (i.e., clinical history, clinical diagnostic interviews, cognitive assessment), including the
DAWBA, were integrated into an assignment of diagnoses according to the clinical description
and diagnostic guidelines in the ICD-10 [96]. It is uncertain to what degree the available
DAWBA information was used by the clinicians. There are no formal or clearly replicable
procedures for routine clinical assignments of diagnoses. Clinical information may have been
collected by clinicians with different professional backgrounds, there were no fixed multi-
professional groups for the consensus discussions, and the timing of the assignment of diagnoses
differed over the course of ‘patient status’. This means that some diagnoses may have been

assigned after just one face-to-face meeting with the patient, while other diagnoses were assigned
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at the end of a treatment period lasting several years. The assignment of severity was based on
information collected in a single 1-hour face-to-face referral meeting, taking place a maximum of

10 days after referral, and at which time no DAWBA information was available to the clinicians.

Measures

Information contained in the DAWBA was used by the clinicians to assign ICD-10 diagnoses
and C-GAS and HoNOSCA severity ratings of mental health problems.
Development and Well-Being Assessment

The DAWBA is a package of measures of child and adolescent psychopathology for
administration to multiple informants. It is designed to generate common child psychiatric
diagnoses according to the ICD-10 and DSM-IV, without neglecting severe, but less common
diagnoses. The Norwegian web-based version that was used in the CAMHS North Study contains
modules for diagnoses related to separation anxiety, specific phobias, social phobia, panic attacks
and agoraphobia, post-traumatic stress disorder, generalized anxiety, compulsions and obsession,
depression, deliberate self-harm, attention and activity, awkward and troublesome behavior,
developmental disorders, eating difficulties, and less common problems, as well as modules for
background information and strengths. For each module there are both closed questions with
fixed response categories and open-ended questions where the informant is asked to give detailed
descriptions in his/her own words in text-boxes. Each module has initial screening questions with
skip rules, and if problems are reported informants are also asked about their functional impact.
Three different versions are available: 1) a detailed psychiatric interview for parents of
approximately 50 minutes in length, 2) a youth interview of approximately 30 minutes and 3) a
briefer questionnaire for teachers of approximately 10 minutes. The information from all

informants is presented to the clinician in a separate program, where all closed questions are used
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to generate predictions of likelihood for a diagnosis [92]. The predictions can be used as rough
prevalence estimates for research purposes [97], but mostly as a convenient starting point for
clinicians evaluating all information, including the open-ended questions, in order to determine
the correct diagnoses for the child. The DAWBA has shown good discriminative properties both
between population-based and clinical samples, and between different diagnoses [98]. Both in
Norway and the UK, the DAWBA has been shown to generate realistic estimates of prevalence
for psychiatric illness, as well as to have a high predictive validity when used in public health
services [61, 87]. Good to excellent inter-rater reliability has been reported in both British and
Norwegian studies, with x = 0.86 to 0.91 for ‘any disorder’ x = 0.57 to 0.93 for emotional
disorders, and x = 0.93 to 1.0 for ADHD/hyperkinetic or conduct disorders [86, 99]. Good to
excellent agreement has also been reported between routine clinical diagnostic assignments and
those based solely on the DAWBA, with x ranging from 0.57 to 0.76 [39, 100].
Strength and Difficulties Questionnaire

The SDQ is a screening instrument embedded in the DAWBA that covers problems and
resources relevant to the mental health and behavior of children and adolescents aged 4 to 16
years [101]. There are three different versions: the parent version and teacher version rate
behavior for all ages; a self-reported version is used only among adolescents aged 11 to 16 years.
The SDQ contains 25 items, covering five areas of clinical interest: hyperactivity/inattention
(e.g., ‘restless, overactive, cannot stay still for long’), emotional symptoms (e.g., ‘many worries,
often seems worried”), conduct problems (e.g., ‘often has temper tantrums or hot temper’), peer
relation problems (e.g., ‘picked on or bullied by other children’) and prosocial behavior (e.g.,
‘kind to younger children’). The extended version of the SDQ also covers severity of difficulties,

chronicity, overall distress, social and scholastic impairment, and burden to others (e.g., ‘how
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long have these difficulties been present’, ‘do the difficulties upset or distress your child’, ‘do the
difficulties interfere with your child’s everyday life in the following areas’) [102].

Based on both symptoms and the corresponding impact reported by parents, teachers and self-
report, predictive algorithms have been developed for a broad category, ‘any disorder’, as well as
for three subcategories: conduct disorders, hyperactivity disorders, and emotional disorders.
These algorithms, which are based on established British norms/cut-offs, have been tested in
several cultures. They are described in detail by Goodman et al [103] and syntaxes are available
online (www.sdqinfo.org), where normative data from different countries can be found. Country,
gender and age affect the exact proportion of classifications, but these algorithms will classify
approximately 80% of a population-based sample as ‘unlikely’ to have a psychiatric disorder,
approximately 10% as ‘possibly’, and another 10% as ‘probably’ having a psychiatric disorder.
Children’s Global Assessment Scale

The C-GAS was used to rate severity of mental health problems. It is frequently used for this
purpose and has several areas of application, such as to quantify impairment levels, as an
outcome measure, or as an indicator of prognosis [104, 105]. The C-GAS is a single-factor
measure of the overall severity of psychiatric disturbance, with a summary score ranging from 1
to 100 that allows for a clinically meaningful index of global psychopathology. Green et al [106]
found that when used in clinical practice, C-GAS measures functional strengths. Several studies
have revealed good inter-rater reliability, especially among raters that have experience with C-
GAS [106-108].

Health of the Nation Outcome Scale for Children and Adolescents

The HONOSCA was also used as a measure of severity of mental health problems in the

studies carried out for this dissertation. The HONOSCA is a broad measure of behavioral,

symptomatic, social, and impairment domains in children and adolescents. A total of 13 clinical
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features were rated by clinicians on a five-point severity scale and added into a summary score,
ranging from 0 (no problems) to 52 (severe problems in relation to all clinical features). Several
studies have found good inter-rater reliability for the total score, as well as for the majority of

individual items [109-112].

Statistical analyses

All statistical analyses in this dissertation were performed using either STATA version 11.0
or SPSS version 16.
Screening for psychiatric diagnoses

In order to calculate the screening efficiency of the SDQ, results were dichotomized on the
original probability categories in the SDQ scoring algorithm (unlikely, possible, and probable). In
a first instance calculations were made where the categories unlikely and possible were labeled
‘negative’ and the category probable was labeled ‘positive’ (hereafter referred to as ‘probable’
dichotomization level). In the second calculation only the category unlikely was labeled
‘negative’ and the categories possible and probable were labeled ‘positive’ (hereafter referred to
as the ‘possible’ dichotomization level). Applying the ‘probable’ dichotomization level will yield
a negative test result for approximately 90% of a population-based sample as having a negative
test, whereas the ‘possible’ dichotomization level will yield a negative test result for
approximately 80% of the same sample.

Sensitivity and specificity are another way of quantifying the diagnostic accuracy of a test,
and so sensitivity (sensitivity = a / (a + c), see Table 1) and specificity (specificity =d /(b + d)
of the SDQ was calculated. Sensitivity and specificity are important to clinicians because these

measures indicate how many people with disorders the SDQ can correctly identify.
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To highlight the probability of a disorder given a positive or negative screening result, PPV
(PPV =a/(a+b), see Table 1)and NPV (NPV =d / (c + d), see Table 1) were calculated. To
summarize diagnostic accuracy on the basis of sensitivity and specificity, LHRs (LHR" =
sensitivity / (1 — specificity), LHR = (1 — sensitivity) / specificity), see Table 1) were calculated,
in addition to the OR® (LHR™/ LHR", see Table 1). For clinical purposes ‘acceptable’ accuracy
will vary depending on the aim (i.e., to confirm the absence or presence of a disorder) and

depending on the possible consequences for the patient.

Table 1. Performance of a screening test

‘Gold standard’
Diagnosis No diagnosis Total
Test positive a b a+b
SDQ Test negative c d ct+d
Total a+tc b+d at+tb+c+d

Note: a = True positive, b = False positive, c = False negative, d = True negative.

Agreement between clinicians assigning diagnoses and severity of mental health
problems

For the exact proportion of cases where all four clinicians agreed on the diagnoses, raw
agreement was calculated. Both precision and accuracy are important components of the inter-
rater agreement of clinician-assigned diagnoses. Precision is the repeatability of the clinical
assignment, or the agreement between multiple clinicians. High precision is a requirement, but

not a guarantee of good accuracy, because systematic errors inherent in the instrument itself will

33



not be discovered [113]. To examine the agreement on diagnoses between the four clinicians,
Fleiss’ k for ordinal data was calculated. Fleiss’ k measures the overall agreement for all four
clinicians, without any reference to the consensus diagnoses [114].

Intra-class correlation (ICC) between clinicians was computed to assess agreement on
HoNOSCA and C-GAS severity ratings. The preferred model for ICC was an alpha model for
dichotomous data, and a two-way mixed type for consistency data [115, 116]. The ICC was
calculated as a single-measure ICC and an average-measure ICC, where the single-measure ICC
was the reliability of the ratings of one clinician, and the average-measure ICC was the reliability
of the ratings of all four clinicians averaged together. The correct measure to use depends on the
clinical or research situation. If the rating of only one clinician is used, the single-measure ICC is
appropriate. If multiple ratings are available, it is more appropriate to use the average-measure
ICC, keeping in mind that multiple ratings generally increase reliability [117].

Agreement between online and routine clinical assignment

Chi-square analyses were conducted to compare findings for clinicians and researchers. In
addition, accuracy, or agreement between the online clinical assignment and the routine clinical
assignment, was calculated. Accuracy usually refers to the agreement between the clinician-
assigned diagnoses and an assigned ‘reference’, or the ability to distinguish between patients with
and without the diagnoses of interest. Good accuracy means a minimum of both random and
systematic errors. To examine the accuracy of the online clinical assignments, each assignment
was tested against the routine clinical assignment, and Cohen’s k was calculated. As does Fleiss’
K, Cohens’ k measures inter-rater agreement, but is limited to the agreement between two raters

or measures [114].
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Identification of patterns of agreement and disagreement

In this paper three multinomial logistic regression was used to identify whether different
patterns of agreement or disagreement between routine clinical assignments (RCA) and online
clinical assignments (OCA) were associated with different predictors. Due to the lack of a real
‘gold standard’ for psychiatric diagnoses, simple logistic regression may not reveal the
differences that are important to understanding the consequences of choosing online or routine
clinical assignment. The presence and absence of diagnoses were indicated with ~ and
respectively. Both patient- and service-related factors (age, gender, urban or semi-rural clinic,
time gap between online and routine clinical assignment, difference in C-GAS scores between
online and routine clinical assignment, difference in HONOSCA scores between online clinical
and routine clinical assignment, and number of informants) were entered in a multinomial logistic
regression model. Multinomial logistic regression estimated the log odds of each of the four
outcomes (‘agreement on presence of diagnoses’ [RCA'OCA '], ‘agreement on absence of
diagnosis’ [RCA'OCAT], ‘disagreement, absent routine clinical diagnosis/present online clinical
diagnoses’ [RCA'OCA '], ‘disagreement, present routine clinical diagnoses/absent online clinical
diagnosis’ [RCA"OCA]) compared to a reference. This analysis was repeated with different
references to simplify the interpretation of the results.

Guidelines for interpretation of results

Interpretations of k values followed the guidelines suggested by Cicchetti and Sparrow [114].
Agreement in the range k = 0.75 to 1.00 were interpreted as excellent, k = 0.60 to 0.74 as good, «
=0.40 to 0.59 as fair, and « < 0.40 as poor.

The interpretations of the ICC values were done according to the guidelines suggested by
Shrout [117]. Agreement in the range of 0.81 to 1.00 was interpreted as substantial, 0.61 to 0.80

as moderate, 0.41 to 0.60 as fair, 0.11 to 0.40 as slight and 0.00 to 0.10 as virtually none.

35



The LHR", the LHR", and the OR® were interpreted according to the rule of thumb described
in Fischer et al [118], where potentially useful tests (i.e., those that may alter clinical decisions)

are usually characterized by an LHR" greater than 7, an LHR" less than 0.3, or an OR® above 20.

Ethical considerations

From an ethical point of view, research on patients is more complicated than research on
healthy people, and research involving children is more demanding than research on adults.
Combining these two factors to carry out research on child patients may well be one of the fields
that poses the greatest demands for thorough ethical reflection. The risks of participation are
minimal, but no research can be described as entirely free from risk in terms of psychological
damage [119].

Written informed consent was obtained for all patients before inclusion in the CAMHS North
Study. Parents gave consent for patients under 12 years of age. For patients between 12 and 16
years of age, written consent was obtained from both the parents and the patients. Patients over
16 years of age gave consent themselves according to Norwegian legislation. The Regional
Committee for Medical Research Ethics (REK) and the Norwegian Social Science Data Services
approved the study. Despite this, it is appropriate to reflect upon research on children in general,
and in the field of child and adolescent mental health in particular. From an ethical viewpoint, it
is imperative to conduct research on child and adolescent psychiatric problems. In terms of the
various declarations and regulations, there is clear guidance for how such research should be
designed [120], but different terminologies are used in various regulations [121, 122]. Vitiello et
al writes:

“Most of the controversy that surrounds the ethics of conducting research in children lies

not so much on the general principles that regulate such research, but on the applications
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of the regulations and interpretation of how concepts such as minimal risk, minor increase
over minimal risk, knowledge of vital importance, and favorable risk/benefit ratio apply to
the specific research project under consideration” (page 1048) [123].

It is difficult to assess the ethical aspects of one’s own research from an unbiased point of
view. Special interests can be compelling and it is easy to minimize any inconvenience or risk
that may be borne by others [124]. Of course an approval from the REK is no guarantee that
ethical pitfalls or difficult decisions not will arise during a project.

Morrow and Richards [125] argued that the greatest ethical challenge for research involving
children is the difference in power and status between children and adults. There is a broad
consensus that patients, and especially child patients, should be considered a vulnerable group.
As such they are afforded special protection when they participate in research [122]. One way to
protect children is informed consent, which is the standard in all medical research. Although
research that includes children is the only area in Norway that allows vicarious consent [126],
even children who are not considered competent to consent should, to the extent that it is
possible, give their assent, i.e., a confirmation of agreement to participate [127]. Research that
includes children, regardless of parental consent, should only be carried out if the child does not
oppose it. In addition, the requirements of negligible risk/disadvantage, of benefits for the child
or others with the same age-specific condition, and that similar research not be conducted on
other individuals who are competent to consent, must be fulfilled [121].

A European study questioned the validity of parental consent, and as an extension asked
whether consent should be an absolute requirement to include children in research [128]. Validity
in relation to consent was assessed using four criteria: competence (the person giving consent is
mentally competent to do so), information (sufficient information is received to give informed

consent), comprehension (understanding is sufficient to make a deliberate choice) and
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volunteerism (the consent is given voluntarily). Consent was considered valid when all four
criteria were met, and by this measure a large majority of consents (70 %) were considered to be
invalid. Yet the majority of parents reported that the consent process was valuable and that they
felt involved in the decision for their child to participate. One argument against requiring
informed consent in medical research is that the consent process is an unnecessary burden [129],
but Mason and Allmark [128] found little support for the view that in some cases parents should
be "spared" a request for consent.

A child's right to choose when it comes to participation in research, which is regulated by the
Convention on the Rights of the Child, include the right to participate in research [130]. Children
are important contributors to many research areas, including mental health. Research on children
is necessary to understand both normal function and development of psychiatric pathology.
Research is also important to develop effective prevention and treatment, and to reduce the
impact of mental disorders in patients, their families and communities. During childhood and
adolescence, major changes occur, both structurally and functionally. This may affect factors
such as manifestation of symptoms, response to medication and other treatments, etc.
Extrapolating research findings from adults to children is not always possible, and leads to a lack
of understanding of children's conditions. Even more important is that such extrapolation may
have consequences in the form of erroneous conclusions about treatment, causing illness and
injury [131].

The inclusion of children who are also patients in medical research presents researchers with
a number of difficult ethical considerations. The first is whether it is necessary to perform
research on child patients, or whether the research can be accomplished in a less vulnerable
group. The dissertation project deals with children with mental disabilities and showed major

differences in symptoms and diagnostic criteria in children compared to older patients,
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reinforcing that results from research on adult patients are not necessarily transferable to children.
Furthermore, the relevant ethical review boards considered that there was minimal risk associated
with participation in this project, that the project would provide "knowledge of vital importance"
for the patient group, and that there was a "favorable risk/benefit ratio". All medical research in
Norway needs to be approved by the REK and this independent approval was obtained before the
start of this project. My tasks during the research process included regularly monitoring the
ethical issues. New knowledge can change the assessment of "knowledge of vital importance", or
new methods can change the "risk/benefit ratio" in the project.

Also the participants must be able to consider the ethical qualities of the project both before
they consent and during the study. In my project we have, to the greatest extent possible, tried to
help children and parents to make informed decisions about consent. Information was given both
orally and in writing, and was explained to any and all individuals who so wished. Although the
consent process can be a burden, it is one that the vast majority of parents prefer to take on, if the
alternative is having others make the decision about their child's participation [128].

Research on child patients is complicated, but children have the right to participation, and
knowledge of child patient populations is important. To exclude children from participating in
research may have major negative consequences in for both the short and long term. An absolute
requirement for research is that it meet all criteria of ethical responsibility and that this be

evaluated regularly throughout the process.
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Summary of papers

First paper: Inter-rater reliability for diagnoses and severity of mental health
problems
Brondbo PH, Mathiassen B, Martinussen M, Heiervang E, Eriksen M, Kvernmo S. Agreement on
web-based diagnoses and severity of mental health problems in Norwegian child and adolescent
mental health services. Clin Pract Epidemiol Ment Health 2012; 8:16-21.
Objective

This study examined the agreement between diagnoses and severity ratings assigned by
clinicians using a structured web-based interview within a child and adolescent mental health
outpatient setting.
Methods

Information on 100 youths was obtained from multiple informants through a web-based
DAWBA. Based on this information, four experienced clinicians independently assigned
diagnoses (according to the ICD-10) and severity of mental health problems according to the
HoNOSCA and the C-GAS.
Results

Raw agreement between the four clinicians was calculated for both a dichotomous level of
agreement on any diagnosis versus no diagnosis and a second level for agreement on the type of
clustered diagnoses. For ‘any disorder’ raw agreement was 75%, for emotional disorder it was
77%, for ADHD/hyperkinetic disorder 84% and for conduct disorder 84%.

Fleiss’ x was used to examine the precision of the clinician-assigned diagnoses. We found
that the precision of the diagnoses was good, both for the dichotomous criterion of diagnosis/no

diagnosis (x = 0.69, 95% confidence interval [CI] 0.66-0.73) and for the different sub-types of
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diagnoses: emotional disorder = 0.70 (95% CI 0.68-0.75) and ADHD/hyperkinetic disorder
diagnosis x = 0.72 (95% C1 0.68-0.76). For conduct disorder the precision was excellent, x = 0.82
(95% C1 0.76-0.87).

The ICC of the clinician-assigned severity of mental health problems for single measures was
moderate for both the total score of HONOSCA (0.80, 95% CI 0.74-0.85), and for C-GAS (0.76,
95% CI1 0.69-0.82). For average measure the ICC was substantial for both the total score of
HoNOSCA (0.94, 95% CI 0.92-0.96) and for C-GAS (0.93, 95% CI 0.90-0.95).

Conclusions

Agreement was good to excellent for all diagnostic categories. Agreement on severity was
moderate, but improved to substantial when the average of the ratings given by all clinicians was
considered. Therefore, we conclude that experienced clinicians can assign reliable diagnoses and

assess severity based on DAWBA data collected online.

Second paper: Screening for mental health disorders in clinical practice
Brondbo PH, Mathiassen B, Martinussen M, Heiervang E, Eriksen M, Moe T, Saether G,
Kvernmo S. The strengths and difficulties questionnaire as a screening instrument for Norwegian
child and adolescent mental health services, application of UK scoring algorithms. Child Adolesc
Psychiatry and Ment Health 2011; 5:32.
Objective

The use of screening instruments can reduce waiting lists and increase treatment capacity.
The aim of this study was to examine the usefulness of the SDQ with the original UK scoring
algorithms, when used as a screening instrument to detect mental health disorders among patients

in the Norwegian CAMHS North Study.
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Methods

A total of 286 outpatients, aged 5 to 18 years, from the CAMHS North Study were assigned
diagnoses based on the DAWBA. The main diagnostic groups (emotional, hyperactivity, conduct
and other disorders) were then compared to the SDQ scoring algorithms using two
dichotomization levels: ‘possible’ and ‘probable’ levels. Sensitivity, specificity, PPV, NPV,
LHR", LHR", and OR were calculated.

Results

As expected, the amount of SDQ-predicted diagnoses was highest when the ‘possible’
dichotomization level was applied for all disorders. For the prevalence of ‘any disorder’, the
‘possible’ dichotomization level was 89%, compared to 72% for the ‘probable’ dichotomization
level, and 66% for the DAWBA-generated diagnoses. In addition, the rates of SDQ-predicted
diagnoses using the ‘probable’ dichotomization level were higher than the rates of DAWBA-
generated diagnoses for all categories except emotional disorders.

A total of 66% of patients were assigned a psychiatric diagnosis based on the DAWBA, and
of those almost one-third (21%) were assigned comorbid diagnoses. A diagnosis of emotional
disorder was assigned to 34% of patients. A diagnosis of hyperactivity disorder was assigned to
18% of patients. Conduct disorder diagnoses were assigned to 31% of patients. Other disorders
were assigned to 7% of the patients. The most common comorbid diagnoses were hyperactivity
disorder in combination with conduct disorder (10%) and emotional disorder in combination with
conduct disorder (8%). Sensitivity for the diagnostic categories included was 0.47 to 0.85
(‘probable’ dichotomization level) and 0.81 to 1.00 (‘possible’ dichotomization level). Specificity
was 0.52 to 0.87 (‘probable’ dichotomization level) and 0.24 to 0.58 (‘possible’ dichotomization

level).
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Also the discriminative ability varied due to the different levels of dichotomization. When the
‘probable’ dichotomization level was applied, none of the LHR " results (1.78-3.91) were in the
interval for potentially useful tests. The categories hyperactive disorders, conduct disorders, and
‘any disorder’ were all in the LHR  interval for potentially useful tests (0.23-0.29). None of the
ORP results were in the interval for potentially useful tests as indicated by the guidelines
provided by Fischer et al [118]. After applying the ‘possible’ dichotomization level, none of the
LHR" results (1.25-2.30) were in the interval for potentially useful tests. The categories
hyperactive disorders, conduct disorders, and ‘any disorder’ were all in the LHR" interval for
potentially useful tests (0.00-0.18). Likewise, the OR® results for hyperactive disorders and
conduct disorders were in the interval for potentially useful tests (39.26-).

Conclusions

The usefulness of the SDQ UK-based scoring algorithms in detecting mental health disorders
among patients in the CAMHS North Study is only partly supported in the present study. They
seem best suited to identify children and adolescents who do not require further psychiatric

evaluation, although this is also problematic from a clinical point of view.

Third paper: Comparing online and routine clinical assignments
Brondbo PH, Mathiassen B, Martinussen M, Handegard BH, Kvernmo S. Agreement on
diagnoses and severity of mental health problems between a research and a naturalistic clinical
setting. J Telemed Telecare submitted.
Objective

The purpose of this study was to examine the agreement between diagnoses based on

DAWBA information collected online, and routine diagnostic assignment by CAMHS clinicians.
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Factors contributing to agreement or disagreement on diagnoses between the online and routine
clinical assignment were also examined.
Methods

Routine clinical assignment of diagnoses for 286 patients from the CAMHS North Study
were compared to those from an online clinical assignment based on information from the
DAWBA. Chi-square analysis, kappa statistics and multinomial logistic regression were
performed.
Results

Raw agreement on the different diagnostic categories varied between 74% and 90%, resulting
in k values in the fair range (0.41-0.49). The final model for emotional disorder had a chi-square
of 53.05 (df =21, p <0.001) and a pseudo R-square (Nagelkerke) of 0.22. Age (X2 =20.24,p <
0.001), and gender (3* = 10.22, p < 0.05) were factors that significantly contributed to the
explanation of different patterns of agreement and disagreement. The final model for
ADHD/hyperkinetic/conduct disorder had a chi-square of 58.32 (df =21, p <0.001) and a pseudo
R-square (Nagelkerke) of 0.24. Age (* = 21.82, p < .001), and number of informants (5° = 13.34,
p <0.01) were factors that significantly contributed to the explanation of different patterns of
agreement and disagreement. Time between online and routine clinical assignments, difference in
HoNOSCA score between online and routine clinical assignment, difference in C-GAS score
between online and routine clinical assignment, and urban or semi-rural clinic were not
significant factors. The results of the multinomial logistic regression indicated different
predictors of agreement and disagreement on emotional and ADHD/hyperkinetic/conduct

disorders
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Disagreement with RCA'‘OCA" as the reference

When RCA'OCA was compared to RCA'OCA" for emotional diagnoses, the only significant
factor was the difference in scores between online clinical and routine clinical HONOSCA
assignment. When the difference in scores increased, the odds for RCA'OCA" decreased. For
ADHD/hyperkinetic/conduct disorders the only significant factor was number of informants.
When the number of informants increased the odds for RCA"OCA" decreased.
Disagreement with RCA*OCA" as the reference

For the comparison between RCA'OCA and RCA"OCA", and for the comparison between
RCAOCA" and RCA"OCA™ no factor was significant for emotional disorders. For
ADHD/hyperkinetic/conduct disorders age, number of informants and type of clinic were
significant factors when comparing RCA'OCA and RCA"OCA". When age increased the odds
for RCA'OCA " increased. When the number of informants increased the odds for RCA'OCA”
decreased, and when the assignment was made by the urban clinic the odds for RCA'OCA"
decreased.
Agreement on presence of diagnoses as reference

When RCA'OCA was compared to RCA"OCA" for emotional disorders, age and gender were
significant factors. When age increased the odds for RCA'OCA" decreased. For gender, the odds
for RCA'OCA increased for ‘males’ compared to ‘females’. For ADHD/hyperkinetic/conduct
disorders age and number of informants were significant factors. Increased age increased the
odds for RCA"OCA™ and an increased number of informants decreased the odds for RCA'OCA".
When RCA'OCA™ was compared to RCA"OCA", age was the only significant factor for both
emotional and ADHD/hyperkinetic/conduct disorders. When age increased the odds for
RCA"OCA" decreased for emotional disorders, but for ADHD/hyperkinetic/conduct diagnoses

the odds for RCA"OCA increased. Finally when RCA'OCA" was compared to RCA'OCA" age
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was the only significant factor for both emotional and ADHD/hyperkinetic/conduct disorders.
When age increased the odds for RCA'OCA" decreased for emotional disorders, but for
ADHD/hyperkinetic/conduct disorders the odds for RCA'OCA" increased.
Conclusions

Agreement on mental health diagnoses can be fair when online clinical assignments and
routine clinical assignments are compared, and may be sufficient to replace routine clinical
assignment of diagnoses with an online clinical assignment, thereby saving time and resources.
Age, gender and number of informants contributed to agreement and disagreement on diagnoses.
The changes in odds were small in magnitude and the factors probably do not consistently

contribute to the understanding of agreement or disagreement in any clinically meaningful way.
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Discussion

The major aim of this dissertation was to investigate some of the standardized assessment
instruments used in routine clinical procedures for the assignment of diagnoses and severity of
mental health problems. Both the reliability and the validity of some instruments were examined,
with the main focus being the clinical usefulness of these instruments and their potential to make
more effective use of limited clinical resources. The results will be discussed, but some

methodological issues should first be noted.

Methodological considerations

Methodological problems occur in all projects. Reflecting on the research process and any
associated weaknesses is a way to improve the quality of the material and the conclusions drawn.
Research in the field of mental health care is dominated by small samples and is thus inherently
under-powered [132, 133].
Selection bias

It is relevant to discuss self-selection bias when studying a group that can decide whether or
not they want to participate. In practice, this applies to all forms of research that require consent,
as the same differences that lead one group to participate and another not to are likely extend to
other areas [134]. Selection bias is debatable on many levels. For example, only two out of 13
invited outpatient clinics contributed to the data collection for the present dissertation. This type
of self-selection at a cluster level is problematic in terms of representativeness, but also affects
sample size. Clinic participation may have been an effect of motivation and sense of ownership
of the CAMHS North Study. Indeed, one of the participating clinics was the host of the pilot

study, and the other was the host of the main study.
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There is also self-selection at the individual level, as each patient must consent to participate.
We did not have permission to perform dropout analyses, therefore it was difficult to determine
whether our sample was representative, or if the 268 participating patients represented a subgroup
with special characteristics. To examine the possible extent of the selection bias, we compared
our sample to public register data for Norwegian psychiatric outpatient clinics in relation to
gender and age. Furthermore, we compared the sample to national studies in relation to gender,
age, diagnosis and clinician-rated global functioning [61]. The comparisons suggested that our
sample was relatively similar to a "normal" Norwegian CAMHS outpatient population. However,
this is not a guarantee that no systematic biases exist in the sample, as the sample may differ on
other variables not examined. However, studies of self-selection and non-response bias suggest
that data on health, personality and lifestyle are relatively unbiased even with moderate response
rates, and that self-selection has little impact on prevalence estimates [135, 136]. In addition, for
studies that focus on agreement, representativeness may be less important than a certain degree of
variation.

Sample size

The possibilities for what can be investigated are considerably limited when sample sizes are
small. Most of the research questions posed in the present dissertation require a relatively large
sample, and can be more interesting and answered with more nuance if the sample is large
enough to examine subgroups. Based on the known prevalence of various mental disorders,
possible research questions in the various research projects and the expected participation rate of
the patients, ethical permission was sought to collect data from 600 CAMHS patients in the
period from September 2006 to December 2008. As the final sample size was 286, one may ask if

that is a sufficient sample.
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There is no simple answer to this question. When it comes to, for example, the presence of
‘any disorder’, the prevalence in Norwegian CAMHS outpatient clinics is between 50% and
90%. For gross categories such as emotional disorders, ADHD/hyperkinetic disorders and
conduct disorders, the prevalence is just below 20% to just above 30% [137]. For specific
diagnoses the prevalence decreases slightly for some frequently-occurring disorders such as
ADHD and depression. For other rarer disorders, prevalence can be below 1% in an outpatient
sample. The rarest disorders are therefore difficult to capture to a sufficient degree, even with
very large samples. However, the vast majority of mental disorders with a prevalence of between
5% and 10% in an outpatient sample is both possible and desirable to capture to a sufficiently
large extent with a well planned and executed study. A sample of 286 patients can well capture
the broad categories and the most frequently occurring disorders. Unfortunately, it is not
sufficient to simply estimate the prevalence of rarer mental illnesses, or the vast majority of
mental disorders with a prevalence of between 5% and 10% in an outpatient sample. If the
present study sample were doubled, more differentiated and interesting analyses may have been
possible. The limitations of this study therefore include the lack of statistical power to detect
factors with real, but small effects. In addition, we cannot rule out the possibility that other
factors that were not investigated may contribute to agreement or disagreement in a significant
way.

Limited knowledge about routine clinical procedure

Another limitation that also should be noted is the lack of knowledge about the exact
procedures of the CAMHS North routine clinical assignment of diagnoses and severity. On the
other hand, routine clinical assignment can be characterized by its lack of exact procedures. As
long as the gain in validity from structured procedures is uncertain [42], we may have to accept a

certain degree of clinical freedom. Indeed, highly structured diagnostic procedures may cause a
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major loss of clinically significant findings [53]. All instruments examined in this dissertation
were already implemented in the routine clinical practice of the clinicians involved. New,
potentially more effective ways to use these instruments were evaluated against the routine
clinical assignments. The strength of the procedure lies in its ecological validity, as the diagnostic

procedure is quite similar to the routine clinical practice in Norwegian CAMHS.

Discussion of the main findings in the first paper

Reliability was the focus of the first study that examined the agreement between CAMHS
researchers who were also trained as clinical specialists, when assigning diagnoses and severity
of mental health problems based only on DAWBA information collected online. Our results
indicated that agreement on mental health diagnoses can be good to excellent when assignment is
aided by the DAWBA, and are consistent with the findings of other studies in which diagnostic
agreement in mental health populations was examined [35, 38]. Despite differences in population
and clinical setting, our results strengthen the claim that, when aided by structured or semi-
structured instruments, agreement on mental health diagnoses can be good to excellent, even
when information is collected online. Good to excellent diagnostic agreement has been
previously reported for diagnoses assigned via videoconferencing [35]. Our results suggested that
an online procedure for collecting information can also be sufficient for reliable diagnostic
assignments.

The second aim of this study was to examine agreement between clinicians assigning severity
of mental health problems, as measured with C-GAS and HONOSCA. The use of the DAWBA as
the source of information, instead of written vignettes as most other studies have used, increases
the complexity and amount of information available, and thereby lessens the focus on themes that

are directly relevant when rating by HONOSCA and C-GAS. These differences improved the
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ecological validity of our results, which showed that agreement on severity ratings based on
DAWBA information collected online can be fair to moderate for a single clinician, and moderate
to substantial when an averaged rating from multiple clinicians is used. Even with strengthened
ecological validity, our results are on par with the HONOSCA ICC, and better than the C-GAS
ICC obtained by Hanssen-Bauer et al [93]. Our results were also comparable with C-GAS ICC
when chart information was assigned by untrained health-care professionals, but worse than the
ICC for expert raters. We believe that this phenomenon may be explained by the increased
complexity and amount of information available in our study, as well as by the diminished focus
on questions that directly affect HONOSCA and C-GAS scores. A way to enhance the reliability
of both HONOSCA and C-GAS ratings is to let multiple clinicians rate the same patient. Our
single-measure ICC was moderate for both C-GAS and HONOSCA, but the average-measure
ICCs were substantial for both instruments. It is noteworthy that, by using multiple clinicians, we
compensated for the complexity of the DAWBA information and showed an ICC on par with the

expert group of Lundh et al [138], who rated less complex vignettes.

Discussion of the main findings in the second paper

Clinical usefulness and potential for effectiveness were the focuses of the second study. The
aim was to examine the application of specific scoring algorithms for the SDQ, as proposed by
earlier UK findings, when used as a screening test to detect mental health disorders among
children and adolescents. Overall, our results were comparable to other studies of sensitivity and
specificity of the SDQ [64]. One exception was the sensitivity to detect emotional disorders,
which was considerably lower than earlier findings from the UK [103]. This difference may be an
effect of Norwegian parents’ and teachers’ ‘blind spot’, or ‘normalizing’ view for emotional

difficulties, which was also reported by Heiervang et al [99]. It is also generally accepted that
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parents are insensitive to children’s emotional symptoms, and that adolescents’ reports of
emotional problems are more valid than their parents’ and teachers’ reports [68, 139, 140]. This
knowledge may have affected the assignments of the diagnosing clinicians in our study, and
resulted in lower sensitivity for emotional disorders. Another exception was the specificity for
conduct disorders which was substantially higher than in the British sample. This may be due to
cultural differences between the countries, in that the degree of reporting problems in the UK
may be higher, whereas Norwegian parents and teachers tend to report fewer problems. In
contrast to emotional disorders, the lower SDQ scores for conduct problems seems to reflect a
real and substantial lower prevalence of conduct disorders in Norway compared to the UK [99].

Overall our sensitivity and specificity results strengthen the earlier reported usefulness of the
SDQ as a screening instrument for mental health problems when used in epidemiological
research. Regarding clinical use, despite differences in culture and language, the scoring
algorithms worked equally well in the Norwegian CAMHS North Study as in English,
Bangladeshi, and Australian clinics. With the most common cut-off at approximately 90%, the
SDQ will correctly identify four out of five children with psychiatric diagnoses, except for
emotional disorders, and will also correctly identify most children without diagnoses, except for
‘any disorder’, but unfortunately, many classifications will be either false positives or false
negatives. Choice of cut-offs may depend on the relative importance of false positives and false
negatives, respectively. For research purposes both scenarios are sufficient, but not for clinical
purposes, for which the high rates of false positives are not acceptable.

Sensitivity and specificity are important from a population perspective, but for patients and
their clinicians PPV, NPV, LHR", LHR and ORP may be more informative, as they show the
probability of a disorder, given a positive or negative screening result. Our results by diagnostic

category, showed a high NPV and lower PPV, which were very similar to the results reported by
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Goodman and colleagues [141]. This indicates that the SDQ functions considerably better as an
instrument to rule out, rather than to confirm, possible psychiatric diagnoses. The pattern may be
even stronger when mental health problems are combined with chronic physical illness [142].

To our knowledge, LHR " and ORP have not been reported in previous studies. Our results
showed that when using the most common dichotomization (‘probable’ level) at approximately
90%, none of the diagnostic categories are in the OR® interval for potentially useful tests.
However hyperactivity disorders, conduct disorders, and ‘any disorders’ are in the LHR  interval
for potentially useful tests. For a patient with a negative screening result this is good news,
because it means that this result is almost certainly correct. However, for a clinician, and for
patients with positive screening results, it is also important that the PPV and LHR" are high in
order to reduce both economic and emotional costs associated with unnecessary further

evaluations of patients that are not afflicted with the disorder of interest.

Discussion of the main findings in the third paper

Clinical usefulness, validity and potential for cost-effectiveness were also the focuses of the
third study. The aim was to examine the agreement between clinical researchers assigning
diagnoses and severity based only on DAWBA information collected online, and the routine
diagnostic assignments by CAMHS clinicians. We also wanted to examine the factors
contributing to agreement or disagreement on diagnoses between the online clinical assignment
and the routine clinical assignment.

Our results showed that agreement on mental health diagnoses was in the fair range when
online clinical assignments and routine clinical assignments were compared. This is consistent
with the findings of other studies where diagnostic agreement in mental health populations was

examined [26]. Despite differences in population and clinical settings, our results strengthen the
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claim that the gap between research-derived knowledge and routine clinical practice in CAMHS
is a challenge that has to be dealt with. Our results are considerably weaker than those reported
for the evaluation of ADHD in clinically referred youth based on DAWBA information [39].

This may be explained by the fact that both the clinical raters and the DAWBA rater in the
aforementioned study were formally trained in the use of the DAWBA, while our study compared
clinical researchers formally trained in the DAWBA with clinicians without such specialized
training.

The second aim of this study was to examine the factors contributing to agreement or
disagreement on diagnoses between the online clinical assignment and the routine clinical
assignment. Our results did not indicate that organizational or service-related factors contributed
to agreement or disagreement. One could however ask if the relatively high numbers of
disagreements on ADHD/hyperkinetic and conduct disorders are examples of non-clinical factors
such as social acceptability and accessibility to medication. In this case, the status of
ADHD/hyperkinetic disorders as neuropsychiatric conditions, and the possibility to receive
pharmacological treatment if an ADHD/hyperkinetic diagnosis is assigned may alter the clinical
decision when the clinician is in doubt.

Another possible explanation of disagreement is the separate I[CD-10 diagnostic
classifications for research and for clinical usage, respectively [95, 96]. Clinical assignments
involve individualized diagnostic formulations, including considerations of treatment and
prognosis, while research assignments can adopt a more strict approach, aiming at high
specificity of diagnoses [53]. In clinical practice, one should expect most people with mental
health problems to receive a diagnosis, but many children show considerable psychosocial
impairment without fulfilling the criteria for any specific diagnosis [143]. This may encourage

clinicians to assign diagnoses based on broad impressions rather than on whether the patient

54



meets the full criteria for a diagnosis, as Haine et al [91] stated. Our results did not indicate
differences in frequencies between online clinical and routine clinical diagnoses. However, for
ADHD/hyperkinetic/conduct disorders the odds for agreement on ‘no diagnosis’ decreased when
the number of informants increased. The pattern was the same for all three comparisons and may
indicate that both clinicians and researchers consider the criteria of pervasiveness in
ADHD/hyperkinetic diagnoses important. For routine clinical assignment additional information
from other sources, in cases where there was a single online informant, may partly explain the
higher frequency of ADHD/hyperkinetic diagnoses, whereas for online clinical assignment the
lack of evidence for cross-situationality required for an ADHD/hyperkinetic diagnosis may have
favored a conduct diagnosis.

A third and important factor may be the timing of the assignment of diagnoses, even though
this factor was not significant in our data analysis. Longitudinal data show a relatively low
stability of outpatient psychiatric diagnoses, with significant fluctuations over time [144]. Our
online clinical assignments were all based on data from the patients’ initial contact with the
services, while the timelines for routine clinical assignments differed. Some routine clinical
diagnoses were assigned in the initial phase, some during the course of treatment, and most were
assigned at the end of treatment. This may affect the amount of information available to routine
clinical practitioners, but may also add information about changes and outcomes during the
treatment period.

Clinical implications

There are some clinical implications of our results. The SDQ by itself is not a sufficient
screening instrument for psychiatric disorders when used among referred patients. Our results
showed that the SDQ could be better utilized to detect the presence of ‘any disorder’, rather than

more specific diagnostic categories. On the contrary, the SDQ is better at ruling out the presence
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of specific categories of psychiatric disorders than ruling out the actual presence of ‘any
disorder’. According to our results the SDQ is best used to identify those children and
adolescents who do not need further psychiatric evaluation. However, in clinical practice this is
problematic since children suffering from monosymptomatic disorders (e.g., tic disorders,
enuresis, eating disorders) will not be identified through with screening with the SDQ.

Another clinical implication of the results is that a single experienced clinician trained in the
use of the DAWBA is usually sufficient to assign reliable diagnoses and severity of mental health
problems based on information collected online in the DAWBA. However, reliability could be
further improved if several independent trained clinicians contribute to the assessment of the
same patient. In a clinical setting this will of course be a question of resources, but using even
two independent raters is likely to raise the reliability substantially.

In summary, practicing clinicians who assign their diagnoses through routine assessment and
clinical researchers who assign their diagnoses through online assessment do agree on the
diagnosis of three out of four patients and agreement can be interpreted as fair. The question is: Is
a fair agreement reliable enough? Due to ‘noise’ from both the inconsistency of symptom
expression by the patient and the application of diagnostic criteria by clinicians, k values as low
as 0.2 were described as acceptable, and « values between 0.4 and 0.6 were described as a
realistic goal for agreement on clinical diagnoses in a commentary to the field trials of DSM-V
[145]. Consequently, our results indicate that the information given online by patients, parents
and teachers may be good enough to be used by clinicians to assign mental health diagnoses to

children and adolescents without routine clinical assessment.
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Further research

Further research is needed to examine the factors that contribute to agreement between online
and routine clinical assignment of diagnoses. The identification of characteristics of either the
patient or the other informants that might enhance the risk of disagreement would be beneficial.
With a future database large enough to subdivide the overall sample, subgroup-specific
algorithms could be established and reported to facilitate comparisons between different clinical
samples (e.g., with respect to age, gender, diagnostic categories) as well as identification of
protective and/or risk factors. Also, further research is needed on the agreement of structured
instruments when used for less prevalent mental health disorders, such as sub-types of anxiety,
autism and psychosis.

To understand the gap between research and clinical diagnostic assignments, better
understanding of the diagnostic processes in routine clinical practice is needed to empirically
examine factors contributing to agreement. Also, further research is needed on the validity of
psychiatric diagnoses. Although high agreement is important for validity, it does not ensure it.
More research is needed into the validity of clinician-assigned diagnoses and severity ratings
according to the HONOSCA and C-GAS, when using the online DAWBA as the main source of
information. Hyman [146] argued for the incorporation of neuroscience and genetics in a
diagnostic classification system. In that case, the definition and recognition of psychiatric
disorders would include etiology and pathophysiology in addition to clinical symptoms and
severity. The development of a good ‘gold standard’ to measure and diagnose mental health

problems seems the best way forward in the hunt for more cost-effective assessment methods.
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Overall conclusions

In conclusion, the ability of the SDQ to detect mental health disorders among patients
referred to CAMHS is not sufficient for clinical purposes. When used as a screening instrument
to determine whether further evaluation is warranted in a clinical CAMHS sample, the SDQ
seemed best suited to identify children and adolescents who did not require further psychiatric
evaluation, although this is problematic from a clinical point of view.

Information obtained with the online DAWBA may be a sound basis on which to establish
reliable clinical diagnoses and severity ratings for common mental health disorders in a clinical
setting. A clinical practice that includes systematic, multiple independent assignments of
diagnosis and severity is preferable due to the resulting improved reliability of the severity
ratings.

Agreement on mental health diagnoses can be fair when online clinical assignments and
routine clinical assignments of mental health diagnoses are compared. This may be sufficient to
replace the routine clinical assignment of diagnoses with an online clinical assignment in order to
save time and resources.

Compared to other medical disciplines, results of diagnostic agreement for mental health
problems are on par or better [ 147]. When major psychiatric diagnoses were compared to
medical/neurological diagnoses, the conclusion was that “there is as much objective science in
psychiatry as there is in most other medical specialties, which is to say an impressive but not

overwhelming amount” (22) [147].
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