
1. Introduction

With a prevalence of around 5 %, attention-deficit/hyperactivity disorder (ADHD) 
is one of the most prevalent mental disorders in childhood and adolescence [1]. 
The majority of young people affected by ADHD also have at least one other men-
tal disorder or develop comorbid conditions during the course of their disorder [2]. 
The associated impairments are far-reaching and include, in addition to the reduced 
mental and physical wellbeing because of the core symptoms and comorbidities, 
low academic and occupational performance, and poor social relationships in the 
family, at school, at work and during leisure time [3]. Approximately half of those 
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affected in childhood and adolescence continue to suffer 
from ADHD and its consequences into adulthood [4]. 

Early diagnosis and treatment are crucial to work against 
this development. To ensure a qualified and evidence-based 
approach, the relevant guidelines for diagnosis and treatment 
must be taken into account [3]. Precise, guideline-based case 
definitions are also important in the context of health care 
research. They allow the evaluation of existing diagnostic and 
treatment capacities and thereby the evidence-based formu-
lation of recommendations for their improvement. This is 
the aim of the consortium project INTEGRATE-ADHD, which 
is funded by the German Innovation Fund of the German 
Federal Joint Committee [5, 6]. A randomly selected sub-sam-
ple (n = 202) from the group of children and adolescents 
whose parents participated in the INTEGRATE-ADHD online 
survey (Infobox) underwent a comprehensive clinical assess-
ment according to the German S3 guideline on ADHD of the 
Association of the Scientific Medical Societies in Germany 
(Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 
Fachgesellschaften, AWMF) [3]. Inclusion and exclusion cri-
teria, recruitment procedure and sample characteristics of 
the study are described elsewhere [6].

Due to the COVID-19 pandemic, the clinical assessment 
was carried out online via video chat. The aim of this article 
is to describe in detail the diagnostic procedures applied. On 
the one hand, this is intended to make the methodology used 
in INTEGRATE-ADHD transparent. On the other hand, it will 
show how a complex collection of diagnostic information 
can be carried out in a structured way within the framework 
of online diagnostics. This collection of information includes 
the recording of symptoms and the level of functioning of 
the child or adolescent in different areas of life over time, as 
well as the recording of differential diagnostic findings. All 
relevant information contributes to a final clinical diagnostic 
decision. A diagnostic matrix has been developed for this 
purpose, which can also help diagnosticians in clinical prac-
tice to gain an overview of the individual findings and thus 
facilitate diagnostic decision-making. In addition, the diag-
nostic matrix can be used to describe the diagnostic deci-
sion-making process. 

Finally, this article describes the implementation of a 
guideline-based assessment of ADHD in an online setting. 
This was essential during the COVID-19 pandemic, when 
contact restrictions to contain transmission routes made 
face-to-face testing difficult. In the future, online assessment 
can also be an important adjunct to on-site examinations, 
especially when access to specialists is limited due to low 
coverage or lack of mobility of families. By avoiding travel 
and potential delays, it is more time-saving, cost-effective 
and sustainable than on-site assessment for both families 
and diagnosticians. The preconditions and possibilities of 
online diagnostics of ADHD have recently been discussed, 

not least due to the pandemic [7–9]. Our project aims to 
con  tribute to this discussion.

In the following, the basic features of ADHD diagnostics 
according to the German S3 guideline are presented, before 
the online assessment carried out in the project is described 
and discussed in detail.

ADHD in Germany – Comparison and integration of 
administrative and epidemiological ADHD diagnostic 
data through clinical assessment (INTEGRATE-ADHD) 

Consortium partners: Robert Koch Institute Berlin, De-
partment of Epidemiology and Health Monitoring, Ger-
many; University Hospital Würzburg, Department of Child 
and Adolescent Psychiatry, Psychosomatics and Psycho-
therapy, Germany; University Medical Centre Hamburg- 
Eppendorf, Department of Child and Adolescent Psychi-
atry, Psychotherapy and Psychosomatics, Research Sec-
tion ‘Child Public Health’, Germany; Vandage GmbH, Ger-
many; University of Würzburg, Germany, Institute for 
Clinical Epidemiology and Biometry, Germany; DAK-Ge-
sundheit, Germany

Data holder: Robert Koch Institute

Objectives: Identification of potential causes for the dis-
crepancies between administrative ADHD diagnostic data 
(based on health insurance claims data) and epidemio-
logical ADHD diagnostic data (based on surveys) for  
Germany, integration and validation of these data through 
a guideline-based clinical examination

Study design: Cross-sectional online survey, additional 
clinical examination of a sub-sample, data linkage with 
administrative health insurance data

Population: Children and adolescents who were insured 
with DAK-Gesundheit in 2020 and who were 0 to 17 years 
old at that time and for whom an administrative ADHD 
diagnosis labelled as confirmed was available in at least 
one quarter

Gross sample: 24,880 children and adolescents insured 
with DAK-Gesundheit with an administrative ADHD di-
agnosis

Net sample: 5,461 surveyed parents, 202 clinically exam-
ined children and adolescents

Data collection period: October 2021 to August 2022 (on-
line survey), January 2022 to January 2023 (online clinical 
examination)

More information in German at 
www.rki.de/integrate-adhd

https://www.rki.de/integrate-adhd


J Health Monit. 2024;9(3):e12541. doi: 10.25646/12541 3

2. Online assessment of ADHD in the INTEGRATE-ADHD 
project

2.1 Diagnosis according to the S3 guideline

ADHD is characterised by the presence of the core symptoms 
of inattention, hyperactivity and impulsivity. Diagnosis re-
quires that the symptoms
1. onset is during preschool or primary school years (before 

the age of six according to the World Health Organiza-
tion’s International Statistical Classification of Diseases 
and Related Health Problems (ICD-10) [10] or before the 
age of twelve according to the American Psychiatric As-
sociation’s Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) [11]),

2. are inconsistent with the developmental stage of the in-
dividual,

3. do not occur for only a short period of time (a few months), 
but for a longer period of time (at least six months),

4. cause significant distress or impairment and occur in 
more than one area of life (e.g., peer relationships, fam-
ily life, school or work – so-called pervasiveness of symp-
toms), and

5. cannot be better explained by other mental disorders.

ADHD is a risk factor for developing other mental disor-
ders which need to be considered when diagnosing. The full 
picture of ADHD (the presence of inattention as well as hy-
peractivity and impulsivity) is called ‘disturbance of activity 
and attention’ in ICD-10. In DSM-5, in addition to this com-
bined presentation of ADHD, two presentations with pre-
dominant inattention and with predominant hyperactivity 
and impulsivity are further specified. The diagnostic criteria 
in ICD-10 and DSM-5 are very similar, but differ in the re-
quired number of symptoms of hyperactivity and impulsivi-
ty, as well as in the age of onset and subtype classification. 
It is therefore possible that the diagnostic decision on the 
presence of ADHD may differ depending on whether ICD-10 
or DSM-5 is used. The diagnostic criteria for ADHD in 
ICD-11 [12], which will be used after an as yet unspecified 
transition period, are largely congruent with those in DSM-5, 
so the diagnostic procedure described in this article will con-
tinue to be valid.

According to the German AWMF S3 guideline [3], the di-
agnostic strategy should be multimodal, i.e. information 
should be obtained from different informants (affected indi-
viduals and important others, e.g. parents and teachers) us-
ing a variety of methods (interviews, standardised self and 
proxy rating scales, behavioural observation, psychological 
tests and medical examinations, review of written reports 
and school reports), taking into account the development of 
symptoms over time in different settings.

The clinical interview should focus on assessing
1. current ADHD symptoms and their situational variability 

(type, frequency and severity) in different areas of life,
2. the resulting functional impairment,
3. co-existing disorders,
4. family history (family situation, resources and stressors),
5. the patient’s medical history, focusing on the development 

of symptoms in the context of general development and 
pre-treatment, as well as for further therapy planning on

6. the resources, wishes and needs of the patient and her 
or his caregivers.

In addition, an observation of the patient’s behaviour dur-
ing the assessment, a mental state examination and a phys-
ical-neurological examination with an evaluation of the de-
velopmental status should be carried out. In addition to proxy 
reports, the patient’s self-report becomes more important 
as the patient grows older. The use of questionnaires is also 
recommended. Psychological tests of intelligence and exec-
utive function (goal-directed action planning, impulse con-
trol, selective attention, or working memory) may also be 
helpful. Routine testing of laboratory parameters is not nec-
essary, but may be indicated, as may device-based examina-
tions such as electroencephalography (EEG), if there are rel-
evant medical indications for differential diagnosis. The 
AWMF S3 guideline provides information on which condi-
tions should be considered as a differential diagnosis and 
on the evaluation of possible comorbidities. After reviewing 
all relevant information, the clinical expert makes an integrat-
ed clinical evaluation and decides on the presence or absence 
of an ADHD diagnosis. This diagnostic strategy has been 
implemented in the project and is detailed below.

2.2 Guideline-based clinical assessment in the online 
setting

Diagnostic strategy
The diagnostic matrix in Figure 1 provides an overview of the 
clinical diagnostic strategy and diagnostic decision-making 
process in the INTEGRATE-ADHD project. The rows list the 
diagnostically relevant content that is captured by the differ-
ent methods or sources. The columns show first the assess-
ment methods or sources of information and then the cor-
responding evaluation of the diagnostician. Cells in the 
diagnostic matrix marked with a cross indicate for which 
content diagnostic information was obtained using which 
method or source. This information is summarised in one 
or more characteristic values (e.g. whether the area is abnor-
mal or not). The rows attention-deficit disorder, hyperactivi-
ty/impulsivity, functional impairment/psychological strain, 
pervasiveness, symptom duration and age criterion together 
with the following rows for differential diagnosis represent 
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the diagnostic criteria. Psychiatric comorbidities, severity 
indices and information on parental ADHD follow. The in-
formation collected by each assessment method or source 
(columns of the matrix) is summarised and scored (e.g. 
whether or not diagnostic criteria are met on the basis of 
parental information in the interview). On the other hand, 

the diagnostic information available for each domain or con-
tent (rows of the matrix) is also summarised and scored (e.g. 
whether or not an attention deficit disorder is present, con-
sidering all the findings). The diagnostician’s confidence in 
his/her decision is also recorded. Finally, the diagnostician 
makes a ‘best estimate’ diagnosis according to ICD-10 and 
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Attention-deficit  
disorder

X X X X X X X X Yes/No X

Hyperactivity/ 
impulsivity

X X X X X X X X Yes/No X

Functional  
impairment/ 
psychological strain

X X X X X X Yes/No X

Pervasiveness X X X X X X Yes/No X

Symptom duration X X X X Yes/No X
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mental  
disorders

X X X X Yes/No X

somatic  
diseases

X X Yes/No X

mental disability/
excessive de-
mands at school

X X X Yes/No X

abnormal  
psychosocial  
circumstances

X X Yes/No X

Psychiatric comorbidity X X X X Yes/No X

Symptom severity X X X X X X X X

Parental ADHD X X Yes/No X

ADHD diagnosis
Yes/
No

Yes/
No

Yes/
No

Yes/
No

Yes/
No

Clinical 
ADHD  

diagnosis

Figure 1: Diagnostic matrix – Overview of the diagnostic strategy. Source: Own depiction
ADHD = attention-deficit/hyperactivity disorder, ILF = diagnostic interview (‘Interviewleitfaden’), DIPS = diagnostic interview (‘Diagnostisches Interview bei 
psychischen Störungen’), FBB = proxy rating (‘Fremdbeurteilungsbogen’), SBB = self rating (‘Selbstbeurteilungsbogen’), DISYPS = Diagnostic System for 
Mental Disorders (‘Diagnostik-System für Psychische Störungen’), Psych. = psychologist 
Cells marked with an X illustrate the content for which diagnostic information was collected using which assessment method or source. For reasons of 
overview, the matrix has been reduced somewhat (the version used contains separate columns for each of the interviews on ADHD and other disorders).



J Health Monit. 2024;9(3):e12541. doi: 10.25646/12541 5

DSM-5 based on the often not fully consistent individual find-
ings. This integrative clinical evaluation of the collected in-
formation is a central task of the diagnostician. The clear 
structuring of the individual diagnostic information in the 
matrix facilitates the diagnostic decision-making process. In 
addition, by the scoring of each individual finding this deci-
sion-making process can be empirically analysed. 

Assessment methods and sources
Demographics and medical history
In order to identify relevant contextual factors and their role 
in the development of symptoms, basic demographics, per-
sonal history, family history, psychosocial stressors and med-
ical history were collected through a parent interview. Parents 
completed a pre-screening questionnaire to collect basic in-
formation, which was then compared and supplemented in 
the parent interview. An interview guide was used, which in-
cluded a screening interview on psychosocial stress (abnor-
mal psychosocial circumstances based on the Multiaxial Clas-
sification of Mental Disorders in Childhood and Adolescence, 
MAS [13]). Checklists on diseases relevant to the differential 
diagnosis and adverse effects of medication in ADHD-like 
symptoms were also included. 

The interview guide and checklists used to structure the 
diagnostic process can be requested via the correspondence 
address.

Diagnostic interviews
Semi-structured diagnostic interviews were conducted with 
a parent and with the children and adolescents themselves 
from the age of eight.

The German Screening Interview for Mental Disorders 
(ILF-Screen) from the Diagnostic System for Mental Disor-
ders in Childhood and Adolescence (DISYPS-III) [14, 15] was 
used as an initial screening. The ILF-Screen asks about cen-
tral symptoms of the most important disorders. In the event 
of an abnormal screening result, the relevant sections of the 
German Diagnostic Interview for Mental Disorders in Child-
hood and Adolescence (Kinder-DIPS) were adminis-
tered [16, 17]. The Kinder-DIPS is a German translation of the 
Anxiety Disorders Interview Schedule – Revised, ADIS-R [18] 
and has been further developed into an independent, 
semi-structured clinical interview [16]. Studies on the psy-
chometric properties of previous versions of the Kinder-DIPS 
show good to very good intercoder-reliability for the parent 
and child versions as well as satisfactory results for the va-
lidity [16, 19, 20]. In addition, a high level of satisfaction and 
acceptance of the assessment by interviewers and parents 
and children has been demonstrated [21].

The ADHD domain was assessed for each participant us-
ing the ADHD section of the German Clinical Interview for 
Externalizing Disorders (ILF-EXTERNAL) from the DI-

SYPS-III [14, 15]. The ILF interviews are very detailed, disor-
der-specific, semi-structured interviews that provide defini-
tions, clinical descriptions, example questions and examples 
of severity classifications for each symptom criterion of the 
disorder to be assessed. Diagnostic criteria are recorded ac-
cording to the ICD-10 and DSM-5 classification systems. Ini-
tial studies in children have shown good inter-rater agree-
ment and satisfactory to good internal consistencies for the 
ILF-EXTERNAL and its symptom scales. Validity studies show 
high correlations between the scales of the ILF-EXTERNAL 
and parent rating scales from the DISYPS-III and satisfacto-
ry correlations with the corresponding scales of the Child 
Behaviour Checklist, CBCL/6-18R [15]. The ILF-EXTERNAL is 
recommended as an instrument in the German AWMF S3 
guideline for ADHD [3]. For a psychometric evaluation of the 
ILF-EXTERNAL within the INTEGRATE-ADHD project see 
Weyrich et al. [22].

Rating scales
In addition, proxy ratings (FBB = Fremdbeurteilungsbogen) 
of ADHD symptoms by a parent and a teacher or preschool 
educator (FBB-ADHS or FBB-ADHS-V for preschool age) and 
self-ratings (SBB = Selbstbeurteilungsbogen) of children and 
adolescents aged eleven years and older (SBB-ADHS) from 
the DISYPS-III diagnostic system [14] were administered. The 
selection of rating scales follows the recommendations of 
the German AWMF S3 guideline [3]. The rating scales are 
based on the diagnostic criteria of the ICD-10 or DSM-5 and 
are very similar in structure to internationally established 
scales such as the Swanson, Nolan and Pelham-IV (SNAP-
IV) scales [23]. Several studies have shown satisfactory to 
very good internal consistencies for the different versions of 
the FBB-ADHS(-V) and the SBB-ADHS [14, 24, 25]. In a study 
of teacher ratings, Breuer et al. [24] also found sufficient to 
high interrater reliability (agreement between scores obtained 
by different raters) and good test-retest reliability (agreement 
between scores obtained at repeated measurements). Valid-
ity findings are also available [24].

The dimensional scoring of the ILF-EXTERNAL scales and 
the proxy and self-rating scales was not norm-referenced in 
our project as there are no comparable representative stan-
dardisations across the instruments. Coghill et al. [26] and 
Coghill et al. [27] provide recommendation on the interpre-
tation of the ‘average rating of items’ (ARI) scores. In accord-
ance with the DSM-5 requirement of at least six items with 
a score ≥ 2 in a symptom domain (out of a total of nine items, 
each item score ranging from 0 to 3), we considered an ARI 
score ≥ 1.33 as ‘elevated’ and a score ≥ 1.8 as ‘clearly elevat-
ed’. These scores are intended as a guide for interpretation 
only and should not be taken as obligatory cut-off scores. In 
addition to the dimensional scores, we used a dichotomous 
scoring for the rating scales and the ILF-EXTERNAL scales 
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as to whether or not the minimum number of items with el-
evated scores required for a diagnosis was met.

Intelligence diagnostics
In accordance with the recommendation of the AWMF S3 
guideline on ADHD, an orienting assessment of intelligence 
was carried out to get a basis to differentiate ADHD symp-
toms from externalising symptoms related to low intelligence 
or excessive demands at school. Children and adolescents 
from the age of four were assessed using the digital short 
version of the Raven’s Progressive Matrices 2 (Raven’s 2) [28]. 
The Progressive Matrices tests are internationally established 
measures of general intelligence, of which the Raven’s 2 is a 
new edition with an international norm sample. The short 
version consists of 24 items and takes approximately 20 to 
30 minutes for administration including the instruction. A 
study conducted in the US found good overall reliability for 
the digital short form [28]. In addition, high correlations were 
found between the Raven’s 2 and previous versions of the 
Raven’s test, so that the validity of the Raven’s series estab-
lished for intelligence diagnostics can be assumed to be also 
given for the Raven’s 2. In the INTEGRATE-ADHD project, 
IQ scores were defined that should provide clear indications 
of a mental retardation (IQ < 70) or excessive demands de-
pending on the type of school attended by the child (German 
Grundschule and Mittelschule: IQ < 80, Realschule and Gym-
nasium: IQ < 90).

Executive functions
The Continuous Performance Test, CPT [29], was adminis-
tered from the age of four. The CPT is an internationally es-
tablished test that takes approximately 30 minutes to admin-
ister. It measures selective attention, sustained attention and 
aspects of cognitive impulsivity or response inhibition and 
working memory in the OX paradigm. The letters H, O, T, X 
or Z are presented for 200 milliseconds at two-second inter-
vals. The subject’s task is to respond as quickly as possible 
to the letter X by pressing a button if the letter O was pre-
sented previously. With regard to the psychometric proper-
ties of the test, only calculations on similar versions of the 
CPT applied are available. Acceptable retest reliability and 
acceptable to excellent internal consistency were found, as 
were correlation coefficients on a medium level for validi-
ty [29]. In our clinical assessment, attention performance was 
considered to be abnormal if the mean reaction time, its 
standard deviation or the number of omission errors (omis-
sion error: no reaction to the test stimulus although a reac-
tion should have occurred) was below average (deviation 
from the mean of the norm sample: z ≥ 1). To measure im-
pulse control, the number of commission errors (also called 
confusion or false alarm errors: responding to a test stimu-

lus that should not have been responded to) was used in the 
same way [29]. 

Behavioural observation
The behaviour of the children and adolescents during the 
clinical assessment was rated by the clinician using the ob-
servation scale ‘Symptom level during the assessment’ (part 
of the DISYPS-III [14]) (four-point scale from 0 to 3). Scores ≥ 2 
in the area of inattention or in the area of hyperactivity or im-
pulsivity were considered abnormal.

Severity rating
Severity of overall symptoms, including possible comorbid 
conditions, was rated by the clinician using the Clinical 
Global Impressions severity scale, CGI-S [30]. The rating 
was based on the overall information gathered by the end 
of the clinical assessment. A CGI-S score > 3 was consid-
ered severe.

External findings, School reports
Although the style of school reports differs from country to 
country, they often contain detailed descriptions of the child’s 
behaviour in the school situation, especially during the pri-
mary school years. For schoolchildren, all report cards from 
grades 1 to 5, if available, and for older pupils the current 
report cards (last annual and interim reports) were evaluat-
ed by the diagnostician using an instruction. The extent to 
which the core symptoms of ADHD were described in the 
available reports was recorded for each of the school years 
1 to 5 and for the most recent year. The focus on symptoms 
in grades 1 to 5 takes into account the age criterion of the 
DSM-5, according to which the diagnosis requires the onset 
of symptoms before the age of twelve years. Indications of 
possible excessive demands in terms of school performance 
were also recorded.

Medical findings, therapeutic findings, pediatric preventive 
check-ups 
Medical and therapeutic findings, including the paediatric 
health record (in German ‘U-Heft’), were reviewed and as-
sessed by the diagnostician with regard to the child’s de-
velopment, important differential diagnoses and comorbid-
ities, psychosocial stressors, and evidence of parental 
ADHD. In addition, where possible, a telephone interview 
was conducted with the person providing medical or psy-
chotherapeutic treatment. These external findings were im-
portant for the collection of additional differential diagnos-
tic information.

Examiner training and supervision
The clinical assessments were carried out by one of seven 
psychologists or psychotherapists in education at the De-
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partment of Child and Adolescent Psychiatry, Psychosomat-
ics and Psychotherapy at the University Hospital of Würzburg. 
They received special training in the use of the diagnostic in-
terviews (two half days for the ADHD section of the ILF-EX-
TERNAL, one half day for the Kinder-DIPS). For the ADHD 
section of the ILF-EXTERNAL, two video ratings took place 
following the training sessions, with the examiner ratings 
being compared with an expert rating. A standard of agree-
ment with the expert rating had to be met at least in the sec-
ond rating (deviation of the sum scores of the ADHD scale < 3 

points). The diagnostic instruments were also practised as 
part of routine examinations in the clinic’s ADHD outpatient 
service. Weekly consultation and coordination meetings with 
the project management took place during the preparation 
and data collection phases of the study. Each diagnostic as-
sessment in the project was supervised by medical and psy-
chological experts.

The interrater agreement (agreement between the find-
ings of different diagnosticians) of the central measure of 
ADHD symptoms (parent interview ILF-EXTERNAL) was de-

Figure 2: Workflow of the assessment procedure. Source: Own depiction 
FBB = proxy rating (‘Fremdbeurteilungsbogen’), SBB = self rating (‘Selbst-
beurteilungsbogen’), ADHD= attention-deficit/hyperactivity disorder, 
Kiga = kindergarden, ILF = diagnostic interview (‘Interviewleitfaden’), 
DIPS = diagnostic interview (‘Diagnostisches Interview bei psychischen 
Störungen’), Raven’s 2 = Raven’s Progressive Matrices 2, CPT = Continu-
ous Performance Test. 
*In the results report for the parents, individual recommendations for fur-
ther treatment or further diagnostics were given if indicated.
**The expense allowance amounted to 200 euros per family.

Short letter (letter post)
Informing the family that contact will be made soon

First informed consent meeting (telephone)
Information on the aim and procedure of the study, 
scheduling of the second informed consent meeting 

Detailed letter (letter post) 
Sending the written information with declaration of 
consent and release from confidentiality, sending the 
hardware if necessary

Study inclusion and provision of access to the online 
questionnaires (email)
after receipt of the signed declaration of consent

First session: Interview with parents
Medical history interview
ILF-Screen
Kinder-DIPS
ILF-External (ADHD section)

Second session: assessment of the child/adolescent
Test diagnostics (Raven's 2, CPT)
ILF-Screen
Kinder-DIPS
ILF-External (ADHD section)
Behavioral observation

Online survey
Parent:  medical history questionnaire
  FBB-ADHS
Kiga/school:  FBB-ADHS(-V)
Child/adolescent:  SBB-ADHS

Contacting doctors and therapists (telephone)

Clinical assessment (video chat)

Supervision (in person or video chat)
medical and psychological

Completion
Sending the results report* (letter post)
Allowance for expenses**

Return of the hardware if necessary

Second informed consent meeting (video chat)
Detailed explanation and clarification of open 
questions, technical check, scheduling of test 
appointments
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termined by re-coding the video recordings of the interview 
in a randomly selected sub-sample of 65 participants and 
was found to be very good (Cohen’s kappa, intraclass corre-
lation ICC) [22]).

Implementation of guideline-based clinical assessment
The flowchart in Figure 2 provides an overview of the assess-
ment procedure. The multi-stage process of contacting, in-
forming, diagnosing and reporting results involved written 
communication by post, email and online portals, and verbal 
communication by telephone and video chat.

Clinical assessments were conducted via video chat 
(Skype for Business, S4B). If parents and children/adoles-
cents agreed, the chat was recorded for use in supervisory 
sessions and for secondary analyses to determine inter-rater 
reliability. The clinical assessment was structured using an 
anamnesis guide, checklists and interview documentation 
forms. Results were documented after the diagnostic ap-
pointments in the REDCap web application. REDCap is a re-
search electronic data capture (EDC) system hosted on the 
University of Würzburg server. The questionnaires were also 
administered via REDCap with the permission of the copy-
right holder (Hogrefe). Participants accessed their question-
naire via a link after entering an individual identification code. 
The scoring of the ADHD rating scales was done automati-
cally via REDCap, as was the generation of summarised over-
views of the available diagnostic information. The test appli-
cation was also browser-based. To complete the CPT, a link 
was sent to the family, which the child or adolescent used to 
log into Hogrefe’s HTS5 testing platform, with parental as-
sistance if necessary. The screen was shared with the exam-
iner during the test via S4B. To administer the digital short 
version of Raven’s 2, the examiner logged in via the Pearson 
platform ‘Q-global’ and presented the items to the child or 
adolescent on the shared screen via S4B. The answers were 
entered by the examiner. This data entry was not critical, as 
Raven’s 2 is a so-called ‘power test’, in which, unlike a ‘speed 
test’, the speed of answering is not important.

The clinical assessment was carried out in two sessions 
of approximately three to four hours each, with the first ses-
sion usually focusing on the medical history and the inter-
view with the parents, and the second session on the psy-
chological tests and the interview with the child. Appointments 
with children and adolescents allowed for breaks and spon-
taneous interruptions as needed. If necessary, they could be 
split into two shorter appointments.

3. Discussion

This article describes how the INTEGRATE-ADHD project car-
ried out a guideline-based clinical ADHD assessment in an 
online format. The online format became necessary due to 

contact restrictions during the COVID-19 pandemic. A face-
to-face diagnostic was originally planned. However, it was 
shown that online assessment could be implemented in line 
with the guidelines. The reliability of the online parent inter-
views was also ensured by a second coding of the video re-
cordings of a randomly selected sample of interviews. This 
telemedicine approach, initially born out of necessity, resulted 
in a clear benefit. In order to provide suggestions for the use 
of this online assessment of ADHD in research and clinical 
practice, aspects of the feasibility, acceptability and safety of 
the diagnostic procedure are considered below. Alternatives 
to the diagnostic procedures we used are also presented, and 
general recommendations for online diagnostics are given, 
outlining their opportunities and limitations. Finally, we sum-
marise the benefits of the diagnostic matrix developed in the 
project for structuring the collection of diagnostic information.

The offer of an online assessment was well accepted by 
the families. Of the 431 families randomly selected and con-
tacted for participation, only two refused clinical diagnosis 
via video chat with accompanying video recording [6]. Only 
one family was unable to use the technical equipment. Over-
all, the online procedures were technically easy to implement. 
Difficulties, such as connection problems, were overcome 
by planning ahead in the form of trial runs. Adjustments to 
the test procedure were easy to make, for example if a child 
needed a break or if parental support was needed. Only in 
one of the 202 children or adolescents tested did the results 
not provide enough information to make a sufficiently relia-
ble diagnostic decision about the presence of ADHD. How-
ever, there was no systematic survey of the participants at 
the end of the assessments to evaluate their satisfaction with 
the assessment procedures.

Other studies have also demonstrated good feasibility 
and acceptance of online assessments. For example, Elford 
et al. [31] reported on cross-disorder telepsychiatric clinical 
examinations via video chat in 4 to 16 year old children and 

A guideline-based clinical assessment of ADHD 
can be carried out online with children and 

adolescents and their carers using video chat 
and testing platforms.

Necessary differential diagnostic information 
can be obtained from previous therapists, so 
that an additional face-to-face assessment is 

usually not necessary.
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adolescents and compared the results with those obtained 
in face-to-face examinations. They found that online diagno-
ses were consistent with face-to-face diagnoses in 96 % of 
cases, with no differences in the examiners’ subjective con-
fidence in their diagnostic decision. However, examiners 
showed a preference for face-to-face examinations, while par-
ents showed no clear preference for either setting and ap-
preciated the benefits of not having to travel long distances 
for online diagnosis. Nelson et al. [32] showed in a pilot study 
that the American Academy of Pediatrics guidelines were well 
adhered to when diagnosing ADHD in a telemedicine setting. 
There are also positive reports on online assessments for 
other disorders (see for example [33–35]). However, in an in-
ternational comparison, no comprehensive, guideline-con-
form clinical ADHD assessment in an online setting, as was 
the case in the INTEGRATE-ADHD project, has yet been de-
scribed. The project shows for the first time that diagnostic 
appointments lasting several hours over two days can be 
conducted online. The experience of children and families 
with distance learning during the pandemic, where families 
had acquired both the technical equipment and the skills to 
use it, certainly contributed to the successful implementa-
tion. Our project also demonstrated a high reliability of on-
line diagnoses [22]. 

The European ADHD Guidelines Group requires that an 
online diagnosis of ADHD is based on the standards of 
face-to-face diagnosis and is in accordance with the guide-
lines [7]. Our online clinical assessment takes this into ac-
count and is based on the German AWMF S3 guideline. In 
terms of diagnostic standards, the German guidelines do 
not differ significantly from other internationally established 
guidelines [36–39]. Therefore, our approach is also of inter-
national relevance.

With regard to the choice of assessment instruments, al-
ternatives to our approach can be discussed. The DISYPS-III 
rating scales that we used have the advantage of incorporat-
ing the current ICD-10 and DSM-5 criteria. They also offer 
good international comparability, as the widely used SNAP 
scales are almost identical in structure and scaling [40]. Al-
ternatively, the Conners-3 scales [41] could be used. The 
semi-structured ADHD interview ILF-EXTERNAL that we used 
is highly differentiated. It is therefore time-consuming and 
represents the most comprehensive procedure in Ger-
man-speaking countries, especially as the Kiddie Schedule 

for Affective Disorders and Schizophrenia (Kiddie-SADS) is 
not adapted to the DSM-5 criteria [42, 43]. To save time, the 
Kinder-DIPS was used for differential diagnosis and assess-
ment of comorbid mental disorders. The DIPS is so short 
that its administration is equivalent to a free, checklist-ori-
ented exploration.

However, due to time constraints, we believe that a diag-
nostic checklist-based approach to the assessment of ADHD 
in clinical practice is feasible, provided that it can be admin-
istered by experienced clinicians. The selection of appropri-
ate online tests to measure intelligence and executive func-
tions in children and adolescents has been challenging. Good 
alternatives are not available on the standard online platforms 
of test publishers for German-speaking countries. There is a 
clear need for development. After all, the digital performance 
tests are not designed to be completed independently by the 
child or adolescent and require professional instruction and 
guidance from the diagnostician. We have solved this in our 
online diagnostics by accompanying the test administration 
in a video chat. Overall, the use of instruments offered via 
the platforms of test publishers is highly recommended for 
online diagnostics. In-house programming, e.g. via REDCap, 
as we did for the rating scales, is demanding as it requires 
complex consultations and agreements with the publishers 
regarding copyrights and invoicing. In addition, in-house de-
velopment is limited to the collection of raw data. Further 
automated electronic processing of data in clinical practice 
in the healthcare sector would require certification under the 
Medical Devices Act. This is unlikely to be affordable for in-
dividual users. There are few areas of ADHD diagnosis that 
cannot be carried out online. These include the physical-neu-
rological examination and, if necessary, additional instrumen-
tal or laboratory tests in some cases. However, for differen-
tial diagnostic aspects, external reports can be considered 
in conjunction with the results of online diagnostics [7]. If 
necessary, additional on-site investigations can be initiated 
from the online setting.

When conducting online diagnostics, it is important to 
follow key principles of quality assurance and the protection 
of patients’ rights and privacy. These principles have been 
published by various organisations and associations. For ex-
ample, the American Telemedicine Association (ATA) [44] 
has published guidelines for the use of telemedicine for di-
agnosis and treatment of children and adolescents via video 
chat. The six C's (competence, communication, contingency, 
confidentiality, consent, confidence) of the European ADHD 

The online assessment was well accepted by 
the participants, and has been able to ensure 
a high level of reliability of the data collected 

online via parent interviews.

A challenge of online assessment is to ensure 
confidentiality and data protection.
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Guidelines Group provide guidance specifically for online 
diagnosis [7]. Figure 3 summarises these recommendations 
with additions from the experience of this project. In particu-
lar, the protection of privacy by the selection of secure plat-
forms and applications should be emphasised. 

The benefits and opportunities of online diagnostics lie 
in its flexibility of time and place. This saves time for every-
one involved, leading to shorter waiting times, a wider range 
of appointments, better compatibility with school, work or 

family commitments, and cost savings. People with physical 
impairments can be spared unnecessary stress. Reducing 
the spread of infection is an additional benefit. Online ques-
tionnaires can be completed flexibly and close to the symp-
toms in everyday life. Last but not least, reliable online diag-
nostics are an important care option for rural or underserved 
areas. The online setting can also be particularly attractive 
to children with ADHD if they have an affinity for media. In 
addition, the greater distance from the examiner associated 

‘TELEMENTALs’ of the American Telemedicine Association (ATA)

T echnology: Adapation of the technology (e.g. select suitable screen size and image area of the camera for behavioral ob-
servation)
E nvironment: Adaptation of the environment (e.g. ensure sufficient room size for the number of participants; make avail-
able suitable toys if the child is to demonstrate skills)
L egal: Implementation of country-specific legal and statutory regulations (data protection, age-specific aspects of informed 
consent)
E xtended: Involvement of family members, caregivers and other informants; orientation towards face-to-face setting stan-
dards; supporting person should be with the child if necessary
M edication: Monitoring and documentation of pharmacological treatment and its effects 
E xtra-clinic: Protection of privacy; choice of an appropriate setting (e.g. for school meetings)
N eeds: Check the needs of the participants (are they willing and able to implement an online setting)
T eletherapy: Ensure evidence-based treatment; documentation of positive and unfavorable developments 
A ppropriateness: Checking the appropriateness of the online setting, with a focus on the safety of children and young people 
(availability of supportive adults; ability to respond to urgent and emergency situations on site)
L earn: Acquisition of competence and flexibility in application  

‘6 C's’ of the European ADHD Guidelines Group

C ompetence: Acquiring sufficient competence in handling the online platform; carrying out test runs
C ommunication: Encourage non-verbal communication (entire upper body in the picture, adequate lighting); reduce speak-
ing speed and use speech pauses; make eye contact (look into the camera)
C ontingency: Provide back-up plan for complications (e.g. alternative telephone connection)
C onfidentiality: check the patient's identity and concerns; get to know other people present; ensure data protection
C onsent: discuss limitations of the appointment; obtain consent for any recordings
C onfidence: developing and communicating confidence in using technology; addressing weak points in interaction 

ADD-ONs – Supplementary recommendations:

A ttention must be paid to ensuring that the costs of telemedical services are reimbursable 
D ata connection must be secure: avoid exchanging sensitive patient-related information via email; use secure chat appli-
cations approved for telemedical purposes (comply with the guidelines of the patients health insurance and your own in-
stitution)
D iagnostic objectives must be sufficiently achievable in the online setting; evaluation in this regard is necessary; ensure 
prompt addition of or switch to face-to-face setting 
O nline applications for individual clinical diagnostics must comply with the requirements of the regulatory authorities
N etwork: The results of the diagnostics must be communicated to the family and relevant third parties in order to discuss 
therapeutic and educational needs

Figure 3: Summary of the guidelines and recommendations from the American Telemedicine Association and the European ADHD Guidelines Group for 
telemedicine diagnosis and treatment with supplements. Source: American Telemedicine Association [44], European ADHD Guidelines Group [7]
ADHD = attention-deficit/hyperactivity disorder
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with the online setting may have a positive effect on some 
participants’ willingness to open up. Digitalisation and au-
tomated data analysis are also advantageous in terms of 
minimising assessment errors and reducing assessment 
time. In our project, the online approach was related to the 
diagnosis of ADHD. However, it can also be used for eco-
nomic evaluation of therapy. Also worth mentioning in the 
context of online diagnostics are the possibilities for timely 
recording of symptoms in direct relation to everyday life 
through regular short assessments via mobile devices (eco-
logical momentary assessment) [45]. There are also signifi-
cantly more publications on online therapy for ADHD than 
on diagnostics [46, 47]. This suggests that there is consider-
able potential for telemedicine to expand care for children 
and adolescents with ADHD.

However, there are also limitations to online diagnosis. 
Some barriers to the use of telemedicine approaches relate 
to technical aspects such as the availability of a stable inter-
net connection, other technical requirements (e.g. PC or lap-
top with keyboard and mouse, as some tests cannot be per-
formed on a tablet or smartphone) and the user skills of the 
participants. Other factors include additional organisational 
effort, such as sending documents by post (e.g. certificates), 
limitations in the case of speech and other communication 
disorders, possible lack of familiarity and willingness to open 
up due to the distance to the clinician in virtual contact, pos-
sible inappropriate influence of assisting caregivers, limited 
possibilities for observing behaviour, limitations in clinical 
diagnosis of young children and people with intellectual dis-
abilities, as well as distance-related difficulties in recognising 
moments of danger for children and adolescents with regard 
to neglect, violence and abuse. The ability to respond to acute 
crisis is also limited in online settings. It is therefore crucial 
to identify barriers to use early, to offer additional face-to-face 
appointments or, in certain cases, to dispense with online 
diagnostics completely (on the opportunities and barriers of 
online diagnostics, see also [48] or [7]). Ultimately, online 
and face-to-face settings are not mutually exclusive. Alternat-
ing and hybrid models can be implemented. The choice of 
setting should also be based on the preferences of the child 
and family.

In addition to these telemedical aspects, we have shown 
in our article how to structure a guideline-compatible clinical 
diagnosis of ADHD using the diagnostic matrix presented. 

The diagnostic matrix provides the clinician with a good over-
view of complex diagnostic information, making clinical de-
cision easier and more transparent. The overview of the find-
ings also makes it easier to inform the individual and their 
family about the results of the assessment and to supervise 
diagnosticians in training. The general structure of the ma-
trix is easily transferable to the diagnosis of other mental 
disorders. However, the diagnostic matrix does not provide 
an algorithm for how inconsistent individual diagnostic find-
ings should be weighted when making a diagnostic decision, 
e.g. when parents and teachers report abnormal findings but 
self-reports and behavioural observations indicate the oppo-
site. There is no reliable empirical basis for an algorithm. The 
integration of findings in terms of a ‘best estimate diagnosis’ 
remains the central task of the diagnostician. The INTE-
GRATE-ADHD project will investigate how the various indi-
vidual diagnostic findings correlate and which ones are the 
main determinants of the diagnostician’s decision.
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tal of Würzburg and approved under data protection law for the 
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tests, an agreement was concluded with the publishers Hogrefe and Pear-
son on the order data agreement in accordance with Art. 28 GDPR. Real 
names were not disclosed during the online test. The data collected as 
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