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Abstract
Aim: To conduct the first revision of the World Health Organization International 
Classification of Functioning, Disability and Health (ICF) Core Sets for attention- 
deficit/hyperactivity disorder (ADHD).
Method: A Delphi- like method was used, integrating evidence from stakeholder 
feedback and developing and piloting the ADHD ICF Core Set platform to inform 
revisions to the ADHD Core Sets.
Results: A total of 27 second- level ICF codes were added to the comprehensive 
ADHD Core Set: body functions of temperament and personality, and basic sensory 
functions; activities and participation in terms of learning to read and write, spo-
ken communication, community life, religion and spirituality, education, economy, 
and human rights; environmental factors for domestic animals; and several societal 
services. The revised comprehensive Core Set contains 98 ICF codes: 18 body func-
tion codes; 47 activities and participation codes; and 33 environmental factor codes. 
Extensive changes were also made to the age- appropriate brief Core Sets to allow 
their independent use in research and clinical practice.
Interpretation: Although substantially expanded, the revised ICF Core Sets better 
reflect the lived experience of individuals with ADHD and clinical implementation 
preferences than the initial sets. We recommend further feasibility and validation 
studies of these Core Sets with the goal of optimizing their acceptance and practica-
bility, and strengthening their evidence base.
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Attention- deficit/hyperactivity disorder (ADHD) is a com-
mon neurodevelopmental condition caused by multiple ge-
netic and environmental factors that accumulate in several 
combinations.1 Despite its defining symptoms of inattention, 
impulsivity, and hyperactivity, among other diagnostic crite-
ria, individuals with ADHD vary widely in their functioning 
profiles, that is, how their activities and participation unfold 
from an interplay between their individual characteristics 
and their environment. The biopsychosocial framework of 
the International Classification of Functioning, Disability 
and Health (ICF) by the World Health Organization (WHO) 
and the ICF Children and Youth version (ICF- CY)2,3 offers 
a standardized system to bridge the gap between a condition 
(diagnosis) and how a person is living with it (functioning). 
The ICF conceptual framework and classification system 
can be used across a broad range of disciplines and sec-
tors (e.g. health and social services, education) to support 
the functioning of individuals with ADHD. In clinical set-
tings, it provides a basis for tools that holistically measure, 
describe, and document functioning; in research, it can be 
used for data collection, compilation, and analysis. Use of 
the ICF is also beneficial at a societal level where it can guide 
social policy and legislation.2,4,5

The ICF- CY contains codes for both childhood and 
adulthood, operationalizing functioning using 1685 codes 
organized hierarchically across four levels to evaluate an in-
dividual's body structures (n = 329) and functions (n = 531) 
(somatic and psychological prerequisites and potential), ac-
tivities (what a person is doing or not doing in their life) and 
participation (n = 552) (the person's social and societal in-
volvement), and environment (n = 273) (the person's physical 
and social milieu). Use of the ICF framework is underpinned 
by ethical guidelines, which emphasize collaboration with 
individuals, valuing their lived experiences, and respect-
ing autonomy.2,3,6 Importantly, the ICF framework and its 
guiding ethical principles closely align with the notions of 
the neurodiversity paradigm and neuro- affirmative action.7 
However, the ICF has also been criticized for being laborious 
and unwieldy, failing to align with the demands of clinical 
practice in terms of feasibility and diagnostic fit, which hin-
ders its implementation. In addressing these limitations, a 
rigorous protocol for developing ICF Core Sets for specific 
conditions was defined by the WHO and the ICF Research 
Branch.8 Core Sets are shortlists of all ICF codes, mostly held 
on the second level of ICF code detail, seeking to enhance 
practicability and diagnostic compatibility for ICF use in 
clinical practice and research.8,9 To date, official ICF Core 
Set development, monitored and approved by the WHO, has 
been concluded for about 30 diagnoses, including neurode-
velopmental conditions such as cerebral palsy10 and autism.11

The official initial ICF Core Sets for ADHD were ad-
opted in 2016 and published in 2018,12 after completion of 
the WHO and ICF Research Branch protocol, consisting of 
a systematic literature review, an international expert sur-
vey, a qualitative and clinical study, and a consensus con-
ference.13–16 A comprehensive, a common brief, and three 
age- appropriate brief ICF ADHD Core Sets were developed. 

A comprehensive Core Set should include all codes necessary 
to describe the functioning of individuals with specific con-
ditions across their entire lifespan, containing as few codes 
as possible to do so. A common brief Core Set is a shorter 
selection of ICF codes derived from the comprehensive ICF 
Core Set, containing only the most significant codes for the 
condition. Three age- appropriate brief Core Sets (preschool, 
0–5 years; school- age, 6–16 years; older adolescent and adult, 
≥17 years) were also viewed as essential to maximize acces-
sibility and the utility of the ICF ADHD Core Sets for given 
paediatric, adolescent, and adult settings. Use of the 17 years 
or older age range was a consensus decision made by the in-
ternational Core Set development Steering Committee com-
posed of representatives from all WHO regions in order to 
better comply with worldwide practice. While 18 years or 
older might be a standard age in the Global North, it is not 
in the Global South, and even in the Global North adoles-
cent ages are characterized by increasing societal rights and 
duties. The development yielded 72 ICF codes in the com-
prehensive Core Set for ADHD: eight body functions; 35 
activities and participation; and 29 environmental factors. 
The common brief Core Set consisted of 38 codes, while the 
age- appropriate Core Sets included 47 codes in the preschool 
version, 55 in the school- age version, and 52 in the older ado-
lescent and adult version.

The WHO and ICF Research Branch protocol for initial 
Core Set development requires that Core Sets be scientifically 
validated in clinical practice and continuous implementation 
of user experiences.17,18 This is an ongoing and prospective 
process where empirical studies, shifts in diagnostic con-
cepts, and stakeholder feedback will probably indicate the 
necessary revisions. Regarding the ADHD Core Sets, there 
has been rapid development in research and clinical practice 
related to individuals with ADHD. While previously con-
ceptualized exclusively from biological perspectives, neuro-
developmental conditions are now increasingly also viewed 
through a lens of neurodiversity, recognizing environmental 
influences on functioning and disability, and the impor-
tance of lived experiences. Given these rapid conceptual 
shifts, revision of the ICF Core Sets was deemed necessary. 
Compared to the initial Core Set development, there is no 

What this paper adds

• The revised Core Sets integrate feedback from 
stakeholders and the lived experience of individ-
uals with attention- deficit/hyperactivity disorder 
(ADHD).

• Body function, activity and participation, and en-
vironmental codes better reflect the functioning 
of individuals with ADHD.

• Age- appropriate brief Core Sets were modified 
to enable their independent use in research and 
clinical practice.
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ASSESSMENT OF FUNCTIONING IN ADHD ACCORDING TO WORLD HEALTH ORGANIZATION STANDARDS: 
FIRST REVISION OF THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND HEALTH 
CORE SETS

criterion standard for optimizing and updating this contin-
uous iterative phase of the ICF Core Sets. In this article, we 
present the necessary changes to and provide the first revi-
sion of the initial ICF Core Sets for individuals with ADHD 
for clinical and research purposes.

M ETHOD

Design

Ethical approval was obtained from the Swedish Ethical 
Review Authority. Because the WHO and ICF Research 
Branch provide limited guidance on the procedure for up-
dating Core Sets, evidence from stakeholder feedback and 
a pilot study of the ADHD ICF Core Set platform was in-
tegrated using a Delphi- like method to generate the first 
revision of the initial ICF ADHD Core Sets. These sources 
provided qualitative and quantitative information on poten-
tially missing or superfluous ICF codes in the initial Core 
Sets as perceived by individuals with ADHD, their caregiv-
ers and other community members.

The Delphi method is a structured but f lexible iterative 
communication technique that relies on the opinions and 
feedback of a group of experts to achieve scientific decision- 
making.19 Our study's prerequisites had limited degrees of 
freedom for a typical classical Delphi process in terms of 
voting procedure and expert group member composition. 
This was owing to the a priori restricted number of possi-
bly qualified Delphi- group members, and the focus on a 
particular task, where specified novel evidence was used to 
update a given set of items (ICF codes in the initial ADHD 
Core Sets). Thus, our design is more adequately described 
as Delphi- like using ‘bricolage’.20 Herein, different, mostly 
qualitative, analytical moves are combined as plausible and 
as aligning with the study objective. Such a strategy aligns 
with recommendations for expedient Delphi method mod-
ifications.21 The Delphi- like expert panel for this study had 
10 members (all authors) who were selected based on their 
combined experience in ADHD or the ICF, their involve-
ment in ongoing studies applying the ADHD Core Sets, 
and their experience in implementing the ICF. Experts 
were men (n = 5) and women (n = 5) from two WHO regions 
(European and Western Pacific), and four high- income 
countries (Australia, Austria, Germany, and Sweden), rep-
resenting four professions (physician, psychologist, occu-
pational therapist, linguist). The professional experience of 
group members varied. Experts had between 2 and 27 years 
of experience in ADHD research or 2 and 27 years in clin-
ical practice, and 1 to 15 years of experience with the ICF. 
Over a 4- year period (May 2019–April 2023), an open it-
erative process was undertaken, whereby the first author 
(SB) facilitated discussions within subgroups of the expert 
panel. The Delphi- like method was guided and driven by 
evidence from stakeholder feedback, and qualitative data 
from the development and pilot studies of the ADHD ICF 
Core Sets platform. Five experts (SB, EZ, EW, LA, JH) who 

had been more extensively involved in the revision process 
for a longer period engaged in consensus discussions to 
make final decisions about adding or removing ICF codes 
from the initial ADHD Core Sets. Within consensus dis-
cussions, experts considered the new evidence from the 
stakeholder feedback and ADHD Core Set platform pilot 
study in relation to the previous four preparatory stud-
ies13–16 and relevant ADHD research. Deliberations fo-
cused on (1) determining whether the content identified 
for inclusion belonged to the ICF universe (i.e. whether it 
could be assigned an ICF code), (2) if an existing code al-
ready encompassed content, and (3) the consequences of 
adding and removing codes. At the conclusion of this open 
iterative process, agreement regarding the inclusion and 
exclusion of codes was unanimous (100%).

Stakeholder feedback

While the initial version of the ICF Core Sets for ADHD 
were based on preparatory studies that sought to capture the 
perspectives of individuals with ADHD and their families, 
community stakeholders had limited opportunity to input 
directly into the final selection of codes in the initial Core 
Sets. After the publication of the initial Core Sets, commu-
nity stakeholders, including individuals with ADHD, their 
families, and interested organizations, provided compre-
hensive feedback on the content of Core Sets to members 
of the expert group, especially the lead author. Feedback 
was received via personal communication, social media 
comments (X [formerly Twitter], Facebook), through face- 
to- face discussions at scientific meetings and community 
events (especially after presentations of the Core Sets), via 
e- mail, and during scheduled meetings with stakeholders in 
different contexts. This informal process of collecting feed-
back ensured that there was a low threshold for contribut-
ing, where all forms of feedback were considered valuable. 
It also enabled feedback to be provided through multiple 
contemporary channels through which community mem-
bers commonly make their voices heard (e.g. social media). 
All stakeholder feedback received by the expert group was 
recorded and integrated into the Delphi- like process, where 
expert group members discussed the feedback and consid-
ered its appropriateness and significance in informing pos-
sible ICF code revisions.

Development and pilot studies of the ADHD 
ICF Core Set platform

To enhance the application of the initial Core Sets for 
ADHD in practice, Core Sets were operationalized and 
implemented on a cloud- based Internet platform (https:// 
icfco resets. se/ ). Within this platform, ICF codes are op-
erationalized into items designed to capture both self- 
report and informant report ratings of functioning. 
Operationalization involved developing as few items as 
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possible, but as many as necessary to capture the mean-
ing of the code. Once all items are rated, a summary re-
port detailing a brief functioning profile is automatically 
generated in real time. The English, German, and Swedish 
versions of the platform are currently standardized and 
validated using the revised Core Sets presented in this 
article. The phase of operationalization of ICF codes to 
platform items (questions for self- report and informant re-
port) and translation of the initial Core Sets from Swedish 
into English and German generated multiple, sustained, 
and in- depth discussions about the appropriateness of ex-
isting codes. Both lack of coverage of functioning areas by 
the codes but particularly their fit in the age- appropriate 
Core Sets were evaluated. The conclusions from these 
discussions were integrated into the Delphi- like process. 
Between 2021 and 2023, using the initial Core Sets, the 
platform was also piloted in Sweden using a qualitative 
design to explore user- friendliness, the appropriateness 
of the operationalization of ICF codes to items, and the 
clarity of item wording. Moreover, quantitative data were 
collected to preliminary validate the Core Sets in a case–
control design. The pilot study consisted of 208 children, 
adolescents, and adults, as well as 367 participants from 
the general population (self- report and informant report) 
in Sweden. Results from the pilot study of the platform are 
reported elsewhere in detail.22 Information relevant to the 
revisions of the initial ICF Core Sets for ADHD was ex-
tracted from this pilot study and considered by the expert 
group in the Delphi- like process.

R E SU LTS

Stakeholder feedback

Table 1 provides an overview of new and removed codes in 
the revised ICF Core Sets for ADHD derived from stake-
holder feedback. We received comments from Australia, 
China, Germany, Sweden, Switzerland, the Netherlands, 
the UK, the USA, and Turkey. A total of 29 comments and 
queries of various types, and of differing comprehensiveness 
and depth, were recorded. They came predominantly from 
adults with ADHD, parents of children and adolescents with 
ADHD, and researchers. The feedback concerned a multi-
tude of indications of missing codes for body functions, 
activities and participation, and environmental factors in 
the initial comprehensive ADHD Core Set, as well as miss-
ing codes in the age- appropriate brief Core Sets. If deemed 
adequate by the expert panel in terms of being consistent 
with and applicable to the ICF framework, the feedback was 
translated into ICF codes and included in the revised com-
prehensive Core Set. ICF codes for the following areas were 
added: (1) body functions of temperament and personality, 
and basic sensory functions (taste, smell, touch, pain, other 
sensory functions); (2) activities and participation in terms 
of learning to read and write, spoken communication, com-
munity life, religion and spirituality, and human rights; (3) 

environmental factors for domestic animals; and (4) sev-
eral societal services (e.g. housing, communication, media). 
Many of the ICF codes added to the comprehensive Core 
Set for ADHD were also added to the age- appropriate brief 
Core Sets, particularly to the school- age (6–16 years) and 
older adolescent and adult (≥17 years) Core Sets. Moreover, 
stakeholder feedback led to ICF codes being added to the 
age- appropriate Core Sets across ages that had already been 
part of the initial comprehensive Core Set, although not of 
the brief age- appropriate Core Sets. These concerned several 
activities and participation codes (e.g. driving, self- care) and 
environmental factor codes (e.g. healthcare professionals, 
attitudes, services, policies, systems). Stakeholder feedback 
also indicated removing codes, but only from the preschool 
set (0–5 years), for example, activity and participation codes 
for informal social relationships and family relationships.

Development and pilot studies of the ICF Core 
Set platform for ADHD

Table 1 summarizes the codes added or removed from the 
initial ICF ADHD Core Sets using evidence from the de-
velopment and pilot of the ICF ADHD Core Set platform. 
Many discussions emerged among the researchers and 
clinicians involved during the operationalization of the 
ICF codes in the comprehensive and brief age- appropriate 
initial ICF ADHD Core Sets into items for self- report and 
informant rating. Discussions concerned the wording to 
exactly ref lect the intended function in a broadly com-
prehensible way. Furthermore, the necessary number of 
items, logical order of the presentation of items, and the 
best translation of items from Swedish into English and 
German were debated. Several of these discussions were 
of relevance for the revision of the initial Core Sets for 
ADHD. First, there was agreement that body functions 
of temperament and personality, memory functions, and 
a range of sensory processing, as well as motor control, 
should be added to all age- appropriate Core Sets and thus 
even to the comprehensive Core Set. There was also agree-
ment that a range of activities and participation codes for 
learning (reading/writing), cognition (thinking), commu-
nication, self- care, involvement in community life, human 
rights, and religion and spirituality should be added. 
Finally, platform development identified domestic ani-
mals as an important environmental functional code to be 
added. Second, researchers and clinicians agreed that the 
Core Sets would most likely be applied in clinical prac-
tice and research examining current, rather than lifetime, 
functioning. Thus, the age- appropriate Core Sets, specific 
to age and development, may hold greater clinical utility 
than the comprehensive Core Set. The expert group agreed 
that the significance of the age- appropriate Core Sets 
should be stressed and their contents should be elaborated. 
It was agreed that (1) most of the new ICF codes added to 
the comprehensive Core Set should also be added to the 
age- appropriate ones, (2) some activities and participation 
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T A B L E  1  Overview of ICF candidate codes from each source of evidence and decision for the first ICF Core Sets for ADHD revision.

ICF candidate codes
Stakeholder 
feedback

Development and 
pilot studies of the 
ICF platform

Core Set versions: code 
added according to the 
Delphi- like method

Core Set versions: code 
removed according to the 
Delphi- like method

b126 Temperament and personality functions X X C, 0–5, 6–16, ≥17

b144 Memory functions X X C, 0–5, 6–16, ≥17

b164 Higher- level cognitive functions X 0–5

b210 Seeing functions X C, 0–5, 6–16, ≥17

b230 Hearing functions X C, 0–5, 6–16, ≥17

b250 Taste function X X C, 0–5, 6–16, ≥17

b255 Smell functions X X C, 0–5, 6–16, ≥17

b265 Touch functions X X C, 0–5, 6–16, ≥17

b270 Sensory functions related to temperature and 
other stimuli

X C, 0–5, 6–16, ≥17

b280 Sensation of pain X X C, 0–5, 6–16, ≥17

b298 Other sensory functions X X C, 0–5, 6–16, ≥17

b760 Control of voluntary movement functions X ≥17

d140 Learning to read X X C, 6–16

d145 Learning to write X X C, 6–16

d163 Thinking X C, 6–16

d166 Reading X X ≥17

d175 Solving problems X 0–5

d177 Making decisions X 0–5

d220 Undertaking multiple tasks X 0–5

d310 Communicating with–receiving spoken 
messages

X C, 0–5, 6–16, ≥17

d475 Driving X X 6–16

d520 Caring for body parts X X ≥17

d550 Eating X X C, 0–5, 6–16

d570 Looking after one's health X X 0–5

d620 Acquisition of goods/services X X ≥17

d630 Preparing meals X X ≥17

d650 Caring for household objects X X C, ≥17

d660 Assisting others X C, 6–16, ≥17

d750 Informal social relationships X X ≥17 0–5

d760 Family relationships X X 0–5

d815 Preschool education X C, 0–5

d860 Basic economic transactions X C, ≥17

d910 Community life X X C, ≥17

d930 Religion and spirituality X X C, 6–16, ≥17

d940 Human rights X X C, ≥17

e130 Products and technology for education X X ≥17

e240 Light X X 0–5, ≥17

e250 Sound X X ≥17

e325 Acquaintances, peers, colleagues, neighbours, 
and community members

X X 0–5, ≥17

e340 Personal care providers and personal assistants X 6–16, ≥17

e350 Domestic animals X X C, 6–16, ≥17

e360 Other professionals X X 0–5

e420 Individual attitudes of friends X 0–5

(Continues)
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codes needed to be removed from the age- appropriate sets 
for ages 0 to 5 years to match age, and (3) that many codes 
from the comprehensive Core Set needed to be added to 
the age- appropriate Core Sets to enable them to be used 
on their own (without also needing the comprehensive 
Core Set). Suggestions were foremost to add several ac-
tivities and participation, and environment, codes to all 
three age- appropriate Core Sets, but particularly to the 6 
to 16 years and 17 years or older Core Sets.

Evidence from stakeholders and the development of 
the ICF Core Set platform were corroborated by the pilot 
study of the ICF Core Set platform described elsewhere 
in detail.22 The pilot study supported the addition of 
bodily sensory functions related to taste, smell, pain, and 
touch, as well as other activities and participation codes 
for learning to read and write, eating, household mainte-
nance, community life, religion and spirituality, human 
rights, and the environmental factor of domestic animals. 
Pilot study participants broadly agreed with the poten-
tial usefulness of the assessment and found it feasible to 
complete. Caregivers completing the operationalized age- 
appropriate Core Sets commented on areas of functioning 
that they believed were missing in the Core Set, or that 
were included but were unnecessary to capture. In the 0 
to 5 years Core Set, participants identified items for activ-
ities and participation that were deemed unnecessary and 
thus recommended their removal (e.g. activity and par-
ticipation: family and informal and social relationships). 
For the adolescent and adult Core Set, adult, adolescent, 
and caregiver participants commented on areas of func-
tioning that were included in the comprehensive Core Set, 
which they believed were important to also include in the 
age- appropriate Core Sets, for example, reading, driv-
ing (6–16 years), daily living codes (e.g. preparing meals, 
≥17 years) for activities and participation, and many en-
vironmental factors (e.g. light, sound, immediate fam-
ily, peers/neighbors/colleagues, personal care providers, 
healthcare professionals [all for ≥17 years, and some for 
0–5 years and 6–16 years]).

Added and removed ICF codes after the 
Delphi- like procedure

Table  1 shows which ICF codes were added to or removed 
from the comprehensive and the age- appropriate brief ICF 
Core Sets for ADHD. A total of 27 ICF codes were added to 
the comprehensive Core Sets: 10 body functions (b126, b144, 
b210, b230, b250, b255, b265, b270, b280, b298), 12 activity and 
participation codes (d140, d145, d163, d310, d550, d650, d660, 
d815, d860, d910, d930, d940), and five environmental factors 
(e350, e525, e535, e550, e560). One environmental factor was 
removed (e360) because it was not deemed particularly valu-
able for any age group. Twenty codes were added to the 0 to 
5 years Core Sets: 10 body functions (b126, b144, b210, b230, 
b250, b255, b265, b270, b280, b298), four activities and partici-
pation (d310, d550, d570, d815), and six environmental factors 
(e240, e325, e420, e425, e455, e550). We removed one body 
function (b164) and five activities and participation items 
from the 0 to 5 years Core Sets (d175, d177, d220, d750, d760). 
Twenty- six codes were added to the 6 to 16 years Core Set: 
10 body functions (b126, b144, b210, b230, b250, b255, b265, 
b270, b280, b298), eight activities and participation (d140, 
d145, d163, d310, d475, d550, d660, d930), and eight environ-
mental factors (e340, e350, e425, e440, e455, e535, e550, e560). 
Thirty- five codes were added to the 17 years or older Core Set: 
11 body functions (b126, b144, b210, b230, b250, b255, b265, 
b270, b280, b298, b760), 12 activities and participation (d166, 
d310, d520, d620, d630, d650, d660, d750, d860, d910, d930, 
d940), and 12 environmental factors (e130, e240, e250, e325, 
e340, e350, e440, e455, e525, e535, e550, e560). Importantly, 
the common brief ICF Core Set for ADHD was not revised for 
the reasons discussed in the following section.

The revised ICF Core Sets for ADHD

The updated revised comprehensive ICF Core Set for ADHD, 
and the three corresponding age- appropriate Core Sets (0–5, 
6–16, and ≥ 17 years) are shown in Tables 2 to 5. The revised 

ICF candidate codes
Stakeholder 
feedback

Development and 
pilot studies of the 
ICF platform

Core Set versions: code 
added according to the 
Delphi- like method

Core Set versions: code 
removed according to the 
Delphi- like method

e425 Individual attitudes of acquaintances, peers, 
colleagues, neighbours, and community 
members

X 0–5, 6–16

e440 Individual attitudes of personal care 
providers and personal assistants

X X 6–16, ≥17

e455 Individual attitudes of other professionals X X 0–5, 6–16, ≥17

e525 Housing services, systems, and policies X X C, ≥17

e535 Communication services, systems, and policies X X C, 6–16, ≥17

e550 Legal services, systems, and policies X X C, 0–5, 6–16, ≥17

e560 Media services, systems, and policies X C, 6–16, ≥17

0–5, early childhood; 6–16, school- age; ≥17, adulthood; C, comprehensive Core Set.
Abbreviations: ADHD, attention- deficit/hyperactivity disorder; ICF, International Classification of Functioning, Disability and Health.

T A B L E  1  (Continued)
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ASSESSMENT OF FUNCTIONING IN ADHD ACCORDING TO WORLD HEALTH ORGANIZATION STANDARDS: 
FIRST REVISION OF THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND HEALTH 
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T A B L E  2  Second- level ICF codes included in the comprehensive ICF Core Set for ADHD (n = 98).

Code number and description

b125 Dispositions and intrapersonal functions d750 Informal social relationships

b126 Temperament and personality functions d760 Family relationships

b130 Energy and drive functions d770 Intimate relationships

b134 Sleep functions d815 Preschool education

b140 Attention functions d820 School education

b144 Memory functions d825 Vocational training

b147 Psychomotor functions d830 Higher education

b152 Emotional functions d845 Acquiring, keeping, and terminating a job

b164 Higher- level cognitive functions d850 Remunerative employment

b210 Seeing functions d860 Basic economic transactions

b230 Hearing functions d870 Economic self- sufficiency

b250 Taste function d880 Engagement in play

b255 Smell functions d910 Community life

b265 Touch functions d920 Recreation and leisure

b270 Sensory functions related to temperature and other stimuli d930 Religion and spirituality

b280 Sensation of pain d940 Human rights

b298 Other sensory functions e110 Products or substances for personal consumption

b760 Control of voluntary movement functions e115 Products and technology for personal use in daily living

d140 Learning to read e125 Products and technology for communication

d145 Learning to write e130 Products and technology for education

d160 Focusing attention e240 Light

d161 Directing attention e250 Sound

d163 Thinking e310 Immediate family

d166 Reading e315 Extended family

d170 Writing e320 Friends

d172 Calculating e325 Acquaintances, peers, colleagues, neighbours, and community 
members

d175 Solving problems e330 People in positions of authority

d177 Making decisions e340 Personal care providers and personal assistants

d210 Undertaking a single task e350 Domestic animals

d220 Undertaking multiple tasks e355 Health professionals

d230 Carrying out daily routine e410 Individual attitudes of immediate family members

d240 Handling stress and other psychological demands e415 Individual attitudes of extended family members

d250 Managing one's own behaviour e420 Individual attitudes of friends

d310 Communicating with–receiving–spoken message e425 Individual attitudes of acquaintances, peers, colleagues, neighbours, 
and community members

d350 Conversation e430 Individual attitudes of people in positions of authority

d440 Fine hand use e440 Individual attitudes of personal care providers and personal assistants

d475 Driving e450 Individual attitudes of health professionals

d520 Caring for body parts e455 Individual attitudes of other professionals

d550 Eating e460 Societal attitudes

d570 Looking after one's health e465 Social norms, practices, and ideologies

d571 Looking after one's safety e525 Housing services, systems, and policies

d620 Acquisition of goods and services e535 Communication services, systems, and policies

d630 Preparing meals e550 Legal services, systems, and policies

d640 Doing housework e560 Media services, systems, and policies

(Continues)
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8 |   BÖLTE et al.

comprehensive Core Set now contains 98 second- level ICF- CY 
codes (5.8% of all ICF- CY codes), that is, 18 body functions, 
47 activities and participation, and 33 environmental factors. 

The revised 0 to 5 years age- appropriate Core Sets contain 61 
ICF codes: 17 body functions, 18 activities and participations, 
and 26 environmental factors. The revised 6 to 16 years Core 

Code number and description

d650 Caring for household objects e570 Social security services, systems, and policies

d660 Assisting others e575 General social support services, systems, and policies

d710 Basic interpersonal interactions e580 Health services, systems, and policies

d720 Complex interpersonal interactions e585 Education and training services, systems, and policies

d740 Formal relationships e590 Labour and employment services, systems, and policies

Abbreviations: ADHD, attention- deficit/hyperactivity disorder; ICF, International Classification of Functioning, Disability and Health.

T A B L E  2  (Continued)

T A B L E  3  Second- level ICF codes included in the age- appropriate ICF Core Set for ADHD (0–5 years) (n = 61).

Code number and description

b125 Dispositions and intrapersonal functions d815 Preschool education

b126 Temperament and personality functions d820 School education

b130 Energy and drive functions d880 Engagement in play

b134 Sleep functions d920 Recreation and leisure

b140 Attention functions e110 Products or substances for personal consumption

b144 Memory functions e115 Products and technology for personal use in daily living

b147 Psychomotor functions e240 Light

b152 Emotional functions e250 Sound

b210 Seeing functions e310 Immediate family

b230 Hearing functions e315 Extended family

b250 Taste function e320 Friends

b255 Smell functions e325 Acquaintances, peers, colleagues, neighbours, and community 
members

b265 Touch functions e330 People in positions of authority

b270 Sensory functions related to temperature and other stimuli e340 Personal care providers and personal assistants

b280 Sensation of pain e355 Health professionals

b298 Other sensory functions e410 Individual attitudes of immediate family members

b760 Control of voluntary movement functions e415 Individual attitudes of extended family members

d160 Focusing attention e420 Individual attitudes of friends

d161 Directing attention e425 Individual attitudes of acquaintances, peers, colleagues, 
neighbours, and community members

d210 Undertaking a single task e430 Individual attitudes of people in positions of authority

d230 Carrying out daily routine e440 Individual attitudes of personal care providers and personal 
assistants

d240 Handling stress and other psychological demands e450 Individual attitudes of health professionals

d250 Managing one's own behaviour e455 Individual attitudes of other professionals

d310 Communicating with–receiving–spoken message e460 Societal attitudes

d350 Conversation e465 Social norms, practices, and ideologies

d440 Fine hand use e550 Legal services, systems, and policies

d550 Eating e570 Social security services, systems, and policies

d570 Looking after one's health e575 General social support services, systems, and policies

d571 Looking after one's safety e580 Health services, systems, and policies

d710 Basic interpersonal interactions e585 Education and training services, systems, and policies

d720 Complex interpersonal interactions

Abbreviations: ADHD, attention- deficit/hyperactivity disorder; ICF, International Classification of Functioning, Disability and Health.
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ASSESSMENT OF FUNCTIONING IN ADHD ACCORDING TO WORLD HEALTH ORGANIZATION STANDARDS: 
FIRST REVISION OF THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND HEALTH 
CORE SETS

Sets now include 81 ICF codes: 18 body functions, 32 activities 
and participation, and 31 environmental factors. Finally, the 
older adolescent and adult Core Sets (≥17 years), after revision, 

contains 87 ICF codes, that is, 18 from body functions, 36 
from activities and participation, and 33 from environmental 
factors.

T A B L E  4  Second- level ICF codes included in the age- appropriate ICF Core Set for ADHD (6–16 years) (n = 81).

Code number and description

b125 Dispositions and intrapersonal functions d710 Basic interpersonal interactions

b126 Temperament and personality functions d720 Complex interpersonal interactions

b130 Energy and drive functions d740 Formal relationships

b134 Sleep functions d750 Informal social relationships

b140 Attention functions d760 Family relationships

b144 Memory functions d820 School education

b147 Psychomotor functions d880 Engagement in play

b152 Emotional functions d920 Recreation and leisure

b164 Higher- level cognitive functions d930 Religion and spirituality

b210 Seeing functions e110 Products or substances for personal consumption

b230 Hearing functions e115 Products and technology for personal use in daily living

b250 Taste functions e125 Products and technology for communication

b255 Smell functions e130 Products and technology for education

b265 Touch functions e240 Light

b270 Sensory functions related to temperature and other stimuli e250 Sound

b280 Sensation of pain e310 Immediate family

b298 Other sensory functions e315 Extended family

b760 Control of voluntary movement functions e320 Friends

d140 Learning to read e325 Acquaintances, peers, colleagues, neighbours, and community members

d145 Learning to write e330 People in positions of authority

d160 Focusing attention e340 Personal care providers and personal assistants

d161 Directing attention e350 Domestic animals

d163 Thinking e355 Health professionals

d166 Reading e410 Individual attitudes of immediate family members

d170 Writing e415 Individual attitudes of extended family members

d172 Calculating e420 Individual attitudes of friends

d175 Solving problems e425 Individual attitudes of acquaintances, peers, colleagues, neighbours, and 
community members

d177 Making decisions e430 Individual attitudes of people in positions of authority

d210 Undertaking a single task e440 Individual attitudes of personal care providers and personal assistants

d220 Undertaking multiple tasks e450 Individual attitudes of health professionals

d230 Carrying out daily routine e455 Individual attitudes of other professionals

d240 Handling stress and other psychological demands e460 Societal attitudes

d250 Managing one's own behaviour e465 Social norms, practices, and ideologies

d310 Communicating with–receiving–spoken messages e535 Communication services, systems, and policies

d350 Conversation e550 Legal services, systems, and policies

d475 Driving e560 Media services, systems, and policies

d520 Caring for body parts e570 Social security services, systems, and policies

d550 Eating e575 General social support services, systems, and policies

d570 Looking after one's health e580 Health services, systems, and policies

d571 Looking after one's safety e585 Education and training services, systems, and policies

d660 Assisting others

Abbreviations: ADHD, attention- deficit/hyperactivity disorder; ICF, International Classification of Functioning, Disability and Health.
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10 |   BÖLTE et al.

T A B L E  5  Second- level ICF codes included in the age- appropriate ICF Core Set for ADHD (≥17 years) (n = 87).

Code number and description

b125 Dispositions and intrapersonal functions d825 Vocational training

b126 Temperament and personality functions d830 Higher education

b130 Energy and drive functions d845 Acquiring, keeping, and terminating a job

b134 Sleep functions d850 Remunerative employment

b140 Attention functions d860 Basic economic transactions

b144 Memory functions d870 Economic self- sufficiency

b147 Psychomotor functions d910 Community life

b152 Emotional functions d920 Recreation and leisure

b164 Higher- level cognitive functions d930 Religion and spirituality

b210 Seeing functions d940 Human rights

b230 Hearing functions e110 Products or substances for personal consumption

b250 Taste function e115 Products and technology for personal use in daily living

b255 Smell functions e125 Products and technology for communication

b265 Touch functions e130 Products and technology for education

b270 Sensory functions related to temperature and other stimuli e240 Light

b280 Sensation of pain e250 Sound

b298 Other sensory functions e310 Immediate family

b760 Control of voluntary movement functions e315 Extended family

d160 Focusing attention e320 Friends

d161 Directing attention e325 Acquaintances, peers, colleagues, neighbours, and community 
members

d166 Reading e330 People in positions of authority

d175 Solving problems e340 Personal care providers and personal assistants

d177 Making decisions e350 Domestic animals

d220 Undertaking multiple tasks e355 Health professionals

d230 Carrying out daily routine e410 Individual attitudes of immediate family members

d240 Handling stress and other psychological demands e415 Individual attitudes of extended family members

d250 Managing one's own behaviour e420 Individual attitudes of friends

d310 Communicating with–receiving–spoken messages e425 Individual attitudes of acquaintances, peers, colleagues, 
neighbours, and community members

d475 Driving e430 Individual attitudes of people in positions of authority

d520 Caring for body parts e440 Individual attitudes of personal care providers and personal 
assistants

d570 Looking after one's health e450 Individual attitudes of health professionals

d571 Looking after one's safety e455 Individual attitudes of other professionals

d620 Acquisition of goods and services e460 Societal attitudes

d630 Preparing meals e465 Social norms, practices, and ideologies

d640 Doing housework e525 Housing services, systems, and policies

d650 Caring for household objects e535 Communication services, systems, and policies

d660 Assisting others e550 Legal services, systems, and policies

d710 Basic interpersonal interactions e560 Media services, systems, and policies

d720 Complex interpersonal interactions e570 Social security services, systems, and policies

d740 Formal relationships e575 General social support services, systems, and policies

d750 Informal social relationships e580 Health services, systems, and policies

d760 Family relationships e585 Education and training services, systems, and polies

d770 Intimate relationships e590 Labour and employment services, systems, and policies

d820 School education

Abbreviations: ADHD, attention- deficit/hyperactivity disorder; ICF, International Classification of Functioning, Disability and Health.
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ASSESSMENT OF FUNCTIONING IN ADHD ACCORDING TO WORLD HEALTH ORGANIZATION STANDARDS: 
FIRST REVISION OF THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND HEALTH 
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DISCUSSION

We present the first revision of the initial ICF Core Sets 
for ADHD published in 2018. The fields of neurodevelop-
mental conditions in general, and ADHD in particular, 
have seen considerable change and development, not only 
regarding research and clinical practice, but also in how 
ADHD and neurodevelopment are conceptualized. Given 
these developments, and in light of new evidence that we 
collected on the adequacy of the initial Core Sets, we be-
lieve that an update was necessary and appropriate. We 
used a Delphi- like method to evaluate and integrate data 
on the initial ICF Core Set for ADHD collected between 
2019 and 2023. Feedback from stakeholders, experiences 
from the operationalization and implementation of the 
Core Sets on an online assessment platform, and data and 
feedback through piloting the platform among individuals 
with ADHD and their families were used to inform revi-
sions. The comprehensive and the three age- appropriate 
Core Sets for ADHD were substantially revised, foremost 
by widening them, including additional body functions, 
activities and participation, and environmental factor 
codes; only one code was removed from the comprehen-
sive Core Set and a few codes were removed from the 0 to 
5 years brief age- appropriate Core Set.

The most prominent change to the comprehensive and 
the three age- appropriate Core Sets is probably the inclu-
sion of different body functions for sensory functioning. 
These were strongly endorsed by stakeholder feedback, 
experiences from the Core Set operationalization and 
platform development, and platform users during pilot-
ing. Therefore, we added the ICF body function codes for 
sight, hearing, taste, smell, touch, temperature, pain, and 
other sensory functions to the comprehensive Core Set 
and the age- appropriate Core Sets. Several of these were 
also previously indicated in one or more of the prepara-
tory studies of the initial ICF Core Sets for ADHD,13–16 
although not included after the consensus conference.12 
Because the development of the initial ICF Core Sets did 
not sufficiently involve the voices and primary perspec-
tives of individuals with ADHD, the expert group of this 
study deemed it a priority to consider their feedback in the 
revision; sensory functioning was an area of functioning 
particularly highlighted by stakeholders. Indeed, there is 
now robust evidence from different study designs indi-
cating that hypersensitivity and hyposensitivity are fre-
quent in ADHD23 and do not differ in their intensity when 
compared to autism; in fact, they may exceed the sensory 
alterations observed in autism.24,25 Two other body func-
tions added are temperament and personality, as well as 
memory functions. Both functions were suggested by 
stakeholders, and the development of the ICF platform and 
pilot, as well as being indicated by all preparatory studies 
of the initial sets,13–16 and current ADHD preclinical and 
clinical research.26–28

Most ICF codes added to the comprehensive Core Set 
for ADHD in the activities and participation domain were 

consistently endorsed by all sources evaluated in this study; 
they had been indicated in one or more of the preparatory 
studies for the initial comprehensive Core Set.13–16 Still, 
some were only indicated in the development and pilot of 
the ICF platform (e.g. thinking) or had not emerged in any 
of the preparatory studies (e.g. religion and spirituality, 
human rights). This perhaps reflects more recent insights 
or developments in ADHD. Thinking was included because 
it covers aspects of flow, hyperfocus, or divergent thinking, 
which have been reported as possible functional strengths 
in some individuals with ADHD.29,30 Religious and spiritual 
activities impact ADHD symptoms both positively and neg-
atively,31,32 while human rights engagement, especially in the 
neurodiversity movement, is vital for many individuals with 
ADHD.33

Five new environmental factor codes were included in 
the comprehensive ADHD Core Set; their significance was 
strongly endorsed by our data, although they were hardly in-
dicated in the preparatory studies. This may, at least in part, 
be related to the fact that previously ADHD and function-
ing in ADHD have primarily been viewed from a biologi-
cal standpoint. Four newly identified environmental factors 
pertain to generic and systemic factors regarding housing, 
communication, legal and media services, systems, and pol-
icies to highlight the decisive nature of access to accommo-
dation, information exchange, and Internet for functioning 
in ADHD. There has been increasing awareness in recent 
years that ADHD is not only associated with negative social 
outcomes34 but also how societal structures and social me-
diators and moderators shape outcomes in ADHD.35–37 The 
implementation of national programs for ADHD and guide-
line implementation are avenues to comply with increas-
ing societal responsibility taking in ADHD.38,39 The fifth 
new environmental ICF code added was domestic animals. 
Although the evidence for the significance of human–ani-
mal interactions in ADHD functioning is still emerging,40 
feedback from stakeholders both to the authors directly and 
during the pilot of the ICF platform was indicative of moti-
vating, calming, and prosocial effects. Thus, it was included 
to value lived experience in addition to science, which is a 
core principle of the ICF.

The Delphi- like process revealed that the age- 
appropriate Core Sets probably hold greater utility in 
research and clinical practice compared to the comprehen-
sive Core Set. Researchers and practitioners are typically 
more concerned with current rather than lifetime func-
tioning and tend to work within particular age groups (pe-
diatric, adolescent, and adulthood groups). Additionally, 
because the comprehensive Core Set is designed to capture 
functional information across the lifespan, it is likely to 
contain superf luous and irrelevant codes when applied to 
individuals from specific age groups. The age- appropriate 
Core Sets specific to developmental periods (early child-
hood, childhood and adolescence, adulthood) align with 
the age groups seen in clinical practice, increasing the rel-
evance of captured functional information and reducing 
the likelihood that individuals or caregivers are exposed to 
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codes irrelevant to their situation and context. Given the 
significance of the age- appropriate brief Core Sets, con-
siderable modifications were made to (1) transfer the new 
ICF codes from the revised comprehensive Core Set to the 
relevant age- appropriate brief Core Sets, (2) make the age- 
appropriate brief Core Sets more useful for research and 
practice, and (3) enable them to be used as stand- alone and 
independent from the comprehensive Core Set without 
loss of important functional information. Another conse-
quence of prioritizing the age- appropriate Core Sets is that 
the revised comprehensive Core Set for ADHD only in-
cludes ICF codes that appear in any of the age- appropriate 
sets; this is different from the initial comprehensive Core 
Set that also had unique additional codes. The common 
brief ICF Core Set, which includes only the most signif-
icant codes across the lifespan, was discussed as lacking 
much functional content deemed essential by stakehold-
ers. For this reason, we did not update the common brief 
ICF ADHD Core Set and do not recommend its future use. 
Instead, we recommend applying the comprehensive and 
age- appropriate brief Core Sets for ADHD. Importantly, 
our recommendation is based on feedback from profes-
sionals in the context of ADHD. However, common brief 
Core Sets may still be meaningful in other contexts or for 
other conditions, such as cerebral palsy, for which Core 
Sets exist.10 Limitations with generating age- appropriate 
selections of ICF codes were encountered when revising 
the age- appropriate Core Sets for ADHD. For example, 
the age ranges for the age- appropriate brief Core Sets 
contain several developmentally intense age groups (e.g. 
infancy and early childhood) and age groups that include 
environment- related transitions (e.g. from education to 
employment). Developing age- appropriate Core Sets cap-
turing the nuances of these broad developmental periods 
is difficult. For example, the 0 to 5 years brief ADHD Core 
Set contains several codes important to assess children 
aged 4 or 5 years, such as verbal communication or basic 
self- care, which may not apply (yet) to younger individ-
uals. The 17 years or older Core Set contains codes that 
are not likely to apply to all individuals below the age of 
20 years, especially in high- income countries, such as those 
related to employment or independent living. The options 
to streamline the age- appropriate brief ICF Core Sets for 
ADHD further are limited; however, we removed five ac-
tivities and participation codes, and one body function 
code, codes ref lecting higher- order cognitive processes 
from the 0 to 5 years set (e.g. thinking, problem- solving, 
undertaking multiple tasks) deemed expendable in early 
childhood. Overall, the revision of the Core Sets involved 
adding, not removing, ICF codes from the Core Sets. The 
inclusion of additional codes may impact the feasibility of 
implementing Core Sets in practice where time is a limited 
resource. However, we deemed it necessary to prioritize 
the feedback of professionals over considerations of imple-
mentation feasibility in the current revisions. Future itera-
tions may benefit from exploring other ways in which the 
feasibility of implementing Core Sets may be improved.

In this article, we present one of the first ever conducted 
ICF Core Set revisions. Although updating ICF Core Sets 
is a necessary phase of Core Set development, no criterion 
standard procedural guidelines for revisions exist. For the 
moment, we chose the most efficient and constructive ap-
proach, a Delphi- like process, to sort and condense aggre-
gated data from different sources on the initial Core Sets 
for ADHD12 to date. There are certainly methodological 
limitations, mostly concerning limited international data 
availability and subjectivity in certain parts of the data col-
lection and decision- making. For instance, most of the ev-
idence used originated from high- income countries, while 
no researchers in neurodivergence were part of the expert 
panel. In addition, our collection of stakeholder feedback 
was largely through informal processes; while conferring 
several advantages, such as a lower threshold for contribu-
tion, we were not able to collect demographic data to pro-
file those providing feedback. These aspects must be kept 
in mind and improved when designing the methods for 
future revisions of the ICF Core Sets. Moreover, we priori-
tized the sensitivity and enlargement of the Core Sets, par-
ticularly for the age- appropriate brief Core Sets over brevity 
and specificity. Even though we believe there is good justi-
fication to do so as outlined earlier, this deviates from the 
original official Core Set development process. We have also 
highlighted the significance of the age- appropriate Core 
Sets over the comprehensive and common brief Core Sets. 
A comparable process regarding revisions of the ICF Core 
Sets for autism has been conducted in parallel;11,41 here the 
evidence base for the revisions was richer because several 
naturalistic validation and linking studies of these Core Sets 
in several clinical, educational, and community settings had 
been published since the launch of the initial Core Sets. Such 
validation studies were not available for ADHD at the time 
of writing but are needed to further validate the Core Sets in 
clinical practice. Although Core Set development involved 
multiple countries across WHO regions, most countries 
were high- income countries; thus, in keeping with the ICF 
Core Set development methodology, validations should be 
conducted at a global level to ensure that revisions are cul-
turally sensitive and reflective of the experiences of individ-
uals with ADHD globally. Despite these shortcomings, we 
believe that the revisions are based on sufficiently consis-
tent and solid evidence and decision- making; they improve 
the initial version's validity and acceptability, hence adding 
value to the ADHD ICF Core Sets used in research and prac-
tice. The comprehensive Core Set now includes 98 ICF codes 
(27 added, one removed), the 0 to 5 years Core Set includes 
61 codes (20 added, six removed), the 6 to 16 years Core Set 
includes 81 codes (26 added), and the 17 years or older Core 
Set includes 87 codes (35 added).
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