
This is a repository copy of Representation of child and youth participation within the 
Unified Medical Language System (UMLS).

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/211553/

Version: Published Version

Article:

Kaelin, V.C. orcid.org/0000-0003-1290-9441, Bosak, D.L. orcid.org/0000-0001-7486-2912,
Saluja, S. orcid.org/0009-0007-8515-1746 et al. (3 more authors) (2025) Representation of
child and youth participation within the Unified Medical Language System (UMLS). 
Disability and Rehabilitation, 47 (1). pp. 114-119. ISSN 0963-8288 

https://doi.org/10.1080/09638288.2024.2338191

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs 
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long 
as you credit the authors, but you can’t change the article in any way or use it commercially. More 
information and the full terms of the licence here: https://creativecommons.org/licenses/ 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=idre20

Disability and Rehabilitation

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/idre20

Representation of child and youth participation
within the Unified Medical Language System
(UMLS)

Vera C. Kaelin, Dianna L. Bosak, Shivani Saluja, Denis Newman-Griffis,
Andrew D. Boyd & Mary A. Khetani

To cite this article: Vera C. Kaelin, Dianna L. Bosak, Shivani Saluja, Denis Newman-Griffis,
Andrew D. Boyd & Mary A. Khetani (10 Apr 2024): Representation of child and youth
participation within the Unified Medical Language System (UMLS), Disability and Rehabilitation,
DOI: 10.1080/09638288.2024.2338191

To link to this article:  https://doi.org/10.1080/09638288.2024.2338191

© 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 10 Apr 2024.

Submit your article to this journal 

Article views: 144

View related articles 

View Crossmark data



RESEARCH ARTICLE

Disability anD Rehabilitation

Representation of child and youth participation within the Unified Medical 
Language System (UMLS)

Vera C. Kaelina,b,c,d , Dianna L. Bosakb , Shivani Salujab , Denis Newman-Griffise , Andrew D. Boydf  
and Mary A. Khetania,b,g 

aDepartment of occupational therapy, University of illinois Chicago, Chicago, il, Usa; bChildren’s Participation in environment Research lab, University 
of illinois Chicago, Chicago, il, Usa; cDepartment of Computer science, University of illinois Chicago, Chicago, il, Usa; dDepartment of Computing 
science, Umeå University, Umeå, sweden; einformation school, University of sheffield, sheffield, UK; fDepartment of biomedical and health information 
sciences, University of illinois Chicago, Chicago, il, Usa; gCanChild Centre for Childhood Disability Research, McMaster University, hamilton, Ca, Usa

ABSTRACT

Purpose:  To examine (1) how much participation is represented in the benchmark Unified Medical 
Language System (UMLS) resource, and (2) to what extent that representation reflects the definition 
of child and youth participation and/or its related constructs per the family of Participation-Related 
Constructs framework.
Materials and methods:  We searched and analysed UMLS concepts related to the term “participation.” 
Identified UMLS concepts were rated according to their representation of participation (i.e., attendance, 
involvement, both) as well as participation-related constructs using deductive content analysis.
Results:  363 UMLS concepts were identified. Of those, 68 had at least one English definition, resulting 
in 81 definitions that were further analysed. Results revealed 2 definitions (2/81; 3%; 2/68 UMLS 
concepts) representing participation “attendance” and 18 definitions (18/81; 22%; 14/68 UMLS concepts) 
representing participation “involvement.” No UMLS concept definition represented both attendance 
and involvement (i.e., participation). Most of the definitions (11/20; 55%; 9/16 UMLS concepts) 
representing attendance or involvement also represent a participation-related construct.
Conclusion(s):  The representation of participation within the UMLS is limited and poorly aligned with 
the contemporary definition of child and youth participation. Expanding ontological resources to 
represent child and youth participation is needed to enable better data analytics that reflect 
contemporary paediatric rehabilitation practice.

 h IMPLICATIONS FOR REHABILITATION

• The representation of participation within the Unified Medical Language System (UMLS) is limited 
and poorly aligned with the contemporary definition of child and youth participation.

• From a contemporary paediatric rehabilitation perspective, using the current UMLS concepts for data 
analytics might result in misrepresentation of child and youth participation.

• There is need to expand ontological resources within the UMLS to fully and exclusively represent 
participation dimensions (attendance and involvement) in daily life activities to enable better data 
analytics that reflect contemporary paediatric rehabilitation practice.

The adoption of health informatics approaches, including artifi-

cial intelligence, to derive insights from health data, is trans-

forming clinical decision-making and service management across 

various care components. Despite its potential, existing barriers 

in current health data collection and management approaches 

have hindered implementation of informatics in rehabilitation 

[1,2]. One way to bolster informatics in rehabilitation is through 

efforts focused on extracting and standardising information 

about rehabilitation interventions and outcomes from free-text 

health data. However, achieving this standardisation has long 

proven difficult in rehabilitation disciplines [3–5]. Effective health 

data standardisation is often highly reliant on the use of bio-

medical ontologies, well-organised resources which support 

mapping diverse health measures and observations to systematic, 

computer-readable categories [2]. However, there is a lack of 

evidence on the capacity of ontologies to capture key informa-

tion in rehabilitation, and little is known about challenges for 

effectively representing rehabilitation outcomes (e.g., participa-

tion) with ontology concepts.

This study investigates the representation of participation, par-

ticularly child and youth participation, in the Unified Medical 

Language System (UMLS) [6]. The UMLS is a large ontology widely 

used in healthcare data analysis [7]. It combines over 200 health 

and biomedical vocabularies into a single resource containing 

over 3 million unique concepts. The UMLS is used, for example, 

to link health information across different computer systems (e.g., 
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electronic health records) such as those of the physicians and 

hospitals to enhance communication between these systems [8,9]. 

Additionally, the UMLS is commonly used to structure text data 

and support classification tasks [8]. In participation-focused pae-

diatric research, this approach has been explored for classifying 

participation-focused caregiver strategies according to their tar-

geted focus (i.e., a child’s or youth’s environment/context, activity 

competencies, sense of self or preferences) [10]. Caregiver strat-

egies were linked to relevant UMLS concepts to support the pre-

diction of their targeted focus through natural language processing. 

However, the inclusion of the UMLS did not enhance automated 

classification, raising doubts about the utility of the UMLS in its 

current form in participation-focused research and applications. 

While representing participation is not the main focus of vocab-

ularies within the UMLS, elements of participation are included. 

For example, the International Classification of Functioning, 

Disability and Health (ICF) [11] and its version for children and 

youth (ICF-CY) [12] are common rehabilitation classification sys-

tems [13] that are integrated into the UMLS ontology and include 

an “Activity and Participation” chapter [11,12]. However, the defi-

nition of participation within the ICF and ICF-CY has been widely 

critiqued due to its limited focus on the subjective dimension of 

participation and the overlap of participation and activity concepts 

[14,15].

The family of Participation-Related Constructs (fPRC) [14] frame-

work is based on a systematic literature search to further con-

ceptualise child and youth participation and its related but distinct 

participation-related constructs (i.e., environment/context, prefer-

ences, sense of self, activity competence) [14,16,17]. In the fPRC, 

participation consists of two dimensions: “attendance” and 

“involvement.” Attendance is defined as “being there” [14] (p.18) 

(e.g., frequency of attending, and/or the range or diversity of 

activities), and involvement is described as “the experience of 

participation while attending” [14] (p.18). The extent to which 

participation concepts within the UMLS align with this contem-

porary definition of child and youth participation (i.e., attendance 

and involvement) is unknown, although crucial when applying 

computer-based analyses (e.g., artificial intelligence) in 

participation-focused paediatric rehabilitation.

Therefore, our objective was to understand (1) how much the 

concept of participation is represented in the UMLS and (2) to 

what extent that representation reflects the contemporary defi-

nition of child and youth participation and/or its related concepts 

per the fPRC.

Methods

Study design

We conducted descriptive analyses of a subset of publicly available 

data extracted from the UMLS database [6], employing methods 

akin to those used in descriptive reviews for comparing definitions 

across scholarly resources [18,19].

Data source

The 2022AA version of the UMLS database (accessed June 2022) 

includes 4,553,796 unique medical concepts, 14,276,639 distinct 

text names for these concepts, and expert-written definitions for 

259,573 concepts, drawn from a set of 222 source vocabularies. 

Unique medical concepts incorporated within the UMLS link var-

ious text names denoting the same concept across different 

vocabularies, such as the ICF [11] and the Nursing Outcome 

Classification (NOC) [20]. We searched the 2022AA UMLS version 

using their interface browser (https://uts.nlm.nih.gov/uts/umls/

home) for the term “participation” and extracted all identified 

UMLS concepts and definitions (if present) to a Microsoft Excel 

spreadsheet, together with their source vocabularies.

Data analyses

For Aim 1, we used frequency count to represent UMLS concepts 

pertaining to any type of participation across their corresponding 

vocabularies. For Aim 2, we extracted the expert-written defini-

tions for the subset of these concepts where the UMLS included 

definitions, filtering out concepts without a definition provided 

and excluding duplicates. Each unique definition was inde-

pendently rated by two research assistants (DB, SS) using deduc-

tive content analysis [21] and with a focus on child and youth 

participation. More specifically, raters first excluded non-English 

definitions and rated the remaining according to whether child 

and youth participation (i.e., “attendance,” “involvement,” or both) 

was represented, per the fPRC (see Figure 1). Inter-rater credibility 

was established through pilot rating of 25% of the UMLS concept 

definitions, together with a third rater (VK) with prior experience 

using the UMLS in participation-focused paediatric rehabilitation 

research. Remaining data were independently analysed (DB, SS) 

in three additional rounds (25% data per round), while applying 

investigator triangulation (key informant VK) in each round to 

settle discrepancies using the “majority rule.” Overall inter-rater 

percentage agreement was 88.37%.

UMLS concept definitions rated as representing “attendance” 

and/or “involvement” were further screened for indication of addi-

tional representation of participation-related construct(s) (i.e., the 

child or youth’s environment, activity competence, preferences, 

and/or sense of self ) [14] to examine potential overlap.

UMLS concept definitions not representing “attendance” and/

or “involvement” were further screened and grouped into one of 

two categories: (1) participation-related construct(s) [14], or (2) 

other (e.g., definitions including the term “participation” but with-

out any additional context provided).

Results

Representation of participation in the UMLS

A total of 363 UMLS concepts were identified in relation to “par-

ticipation” (e.g., patient participation, community participation and 

social participation) across 51 UMLS vocabularies, with these 

vocabularies most represented: Logical Observation Identifiers 

Names and Codes (LOINC) terminology (n = 92), Metathesaurus 

Names (MTH) (n = 60), and NOC (n = 49).

Reflection of the contemporary definition of child and youth 

participation and/or its related concepts

Of the 363 UMLS concepts about participation, 295 (81%) had no 

expert definition beyond their text names and therefore were not 

further analysed. Of the remaining 68 UMLS concepts with defi-

nitions, 24 UMLS concepts had multiple definitions (n = 2-7) from 

different vocabularies, 5 definitions were duplicates, and 8 included 

non-English definitions. This resulted in 81 definitions (covering 

68 unique UMLS concepts) that were further analysed according 

to their representation of participation “attendance” and/or 

“involvement” (see Figures 1 and 2).
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A total of 20 out of 81 definitions (25%; 16 UMLS concepts) 

explicitly represented either “attendance” or “involvement.” 

Specifically, 2 of 81 definitions (3%; 2 UMLS concepts) explicitly 

represented participation “attendance” in “paid employment” and 

“other than paid employment,” and 18 of 81 definitions (22%; 14 

UMLS concepts) represented participation “involvement” in one 

of these 5 ways: 1) research studies (n = 5; 3 UMLS concepts), 2) 

decision-making (n = 4; 4 UMLS concepts), 3) community activities 

(n = 3; 2 UMLS concepts), 4) “an activity” not otherwise specified 

(n = 4; 3 UMLS concepts); or 5) “service event” or “repetitive 

regimes” (n = 2; 2 UMLS concepts). None of the 81 definitions (68 

UMLS concepts) represented both “attendance” and “involvement.”

Both definitions representing participation “attendance” also 

represented the participation-related construct of “environment/

context,” and 9 of 18 definitions representing participation “involve-

ment” (50%; 7 UMLS concepts) also represented one or more 

participation-related constructs (i.e., 7 definitions (5 UMLS concepts) 

included “activity competence” only and 2 definitions (2 UMLS 

concepts) included multiple participation-related constructs).

Eighteen of 61 definitions  that neither represent “attendance” 

nor “involvement” (30%; 15 UMLS concepts) were found to contain 

content representing one or more of the 4 participation-related 

constructs, and 43 of 61 (71%; 38 UMLS concepts) were labelled 

as “other.” Figure 2 illustrates the percentages of analysed UMLS 

concept definitions representing child and youth participation 

and/or its related constructs per the fPRC [14] in relation to the 

total UMLS concept definitions for participation (n=81).

Discussion

Understanding participation—and participation restrictions—is 

key to effective paediatric rehabilitative care [11,14]. Reliable 

computer-readable representations of participation concepts are 

Figure 1. Data analysis process for UMls concepts about child and youth participation, with examples per category. nCi: national Cancer institute; noC: nursing 
outcomes Classification; hl7V3.0: health level seven Vocabulary, Version 3.0 oR hl7 Version 3.0; UMls: Unified Medical language system.
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vital for informing the increased use of artificial intelligence and 

data analytics in paediatric rehabilitation, and to ensure these 

efforts align with the participation needs of paediatric rehabilita-

tion clients.

Our study shows that participation as defined in the fPRC is 

poorly represented in the UMLS, the largest and most widely used 

ontology in health informatics. Of 81 definitions for UMLS concepts 

referring to “participation,” none represented both attendance and 

involvement (i.e., participation), only 2 (3%) represented participa-

tion “attendance” and 18 (22%) represented participation “involve-

ment.” Reflected participation contexts were either broad (e.g., 

“paid employment”) or reflected atypical daily activities (e.g., 

research activities). Moreover, most of the definitions (11/20 defi-

nitions; 55%; 9/16 UMLS concepts) representing a dimension of 

participation (i.e., attendance or involvement) also represented a 

participation-related construct (typically “activity competence”). This 

aligns with prior paediatric rehabilitation and informatics research 

[14,15], reinforcing the challenge of separating participation dimen-

sions from participation-related constructs. Overlaps between the 

participation-related concepts (e.g., activity competence) and “par-

ticipation” hinders comparison across research [14,22] and, together 

with the low overall coverage of participation, limits the utility of 

existing UMLS concepts for communicating information related to 

child and youth participation between computer systems and for 

classification tasks in participation-focused paediatric rehabilitation 

[10,22,23]. Our work therefore highlights the need for further devel-

opment of structured knowledge resources to better capture the 

specific concepts and expertise of rehabilitation disciplines, similar 

to a recent example of further extending existing resources to 

better account for mental functioning [24].

This study focused on appraising the representation of child 

and youth participation according to the fPRC [14], which is a 

commonly used contemporary participation-focused framework 

within paediatric rehabilitation [25]. However, there are other 

sources which contributed to the definition of child and youth 

participation [26–29]. Rating UMLS concepts according to other 

definitions of child and youth participation may lead to different 

results. In addition, this study was restricted to concepts that 

explicitly referred to “participation,” however it is likely that 

other UMLS concepts may describe situations that imply par-

ticipation; identifying these cases is not straightforward but 

may provide additional understanding of the limits of available 

resources. Nonetheless, it is clear that robust data analytics for 

paediatric rehabilitation require expanding existing vocabularies 

or creating new resources to extend the UMLS with concepts 

that reflect the contemporary definition of child and youth 

participation [4,5].

Conclusion

Systematic representations of concepts such as participation are 

key resources for advancing data reuse and analysis in paediatric 

rehabilitation. However, the representation of participation within 

the UMLS is limited and poorly aligned with the contemporary 

definition of child and youth participation as outlined in the fPRC 

[14]. Expanding ontological resources, whether within the UMLS 

or through developing complementary resources, to fully and 

exclusively represent participation dimensions (attendance and 

involvement) in daily life activities is needed to enable better 

data analytics that reflect contemporary paediatric rehabilitation 

practice.

Acknowledgements

The authors thank the Children’s Participation in Environment 

Research Lab (CPERL) for their critical feedback on our data anal-

yses approach. 

Disclosure statement

No potential conflict of interest was reported by the author(s).

Figure 2. Percentage of analysed UMls concept definitions representing child and youth participation and/or its related constructs. 81 definitions were analysed 
for 64 unique concepts whose name(s) included the word “participation.”



CHILD AND YOUTH PARTICIPATION WITHIN THE UMLS 5

Funding

This work was supported by the University of Illinois Chicago, in 

part through their Dean’s Scholar Fellowship (PI: V. Kaelin), and 

with funds from the National Institute on Disability, Independent 

Living, and Rehabilitation Research (90SFGE0032-01-00, PI: V. 

Kaelin). NIDILRR is a Centre within the Administration for 

Community Living (ACL), Department of Health and Human 

Services (HHS). The content of this manuscript does not necessar-

ily represent the policy of NIDILRR, ACL, or HHS, and you should 

not assume endorsement by the Federal Government. 

ORCID

Vera C. Kaelin  http://orcid.org/0000-0003-1290-9441

Dianna L. Bosak  http://orcid.org/0000-0001-7486-2912

Shivani Saluja  http://orcid.org/0009-0007-8515-1746

Denis Newman-Griffis  http://orcid.org/0000-0002-0473-4226

Andrew D. Boyd  http://orcid.org/0000-0002-3459-9379

Mary A. Khetani  http://orcid.org/0000-0003-2628-3371

References

 [1] Pearce L, Costa N, Sherrington C, et  al. Implementation of 

digital health interventions in rehabilitation: a scoping re-

view. Clin Rehabil. 2023;37(11):1533–1551. doi: 10.1177/ 

02692155231172299.

 [2] Humphreys BL, Del Fiol G, Xu H. The UMLS knowledge sourc-

es at 30: indispensable to current research and applications 

in biomedical informatics. J Am Med Inform Assoc. 

2020;27(10):1499–1501. doi: 10.1093/jamia/ocaa208.

 [3] Colquhoun HL, Lamontagne ME, Duncan EAS, et  al. A sys-

tematic review of interventions to increase the use of stan-

dardized outcome measures by rehabilitation professionals. 

Clin Rehabil. 2017;31(3):299–309. doi: 10.1177/02692155 

16644309.

 [4] Newman-Griffis DR, Hurwitz MB, McKernan GP, et  al. A road-

map to reduce information inequities in disability with dig-

ital health and natural language processing. Geisler BP, ed. 

PLOS Digit Health. 2022;1(11):e0000135. doi: 10.1371/journal.

pdig.0000135.

 [5] Newman-Griffis D, Porcino J, Zirikly A, et  al. Broadening hori-

zons: the case for capturing function and the role of health 

informatics in its use. BMC Public Health. 2019;19(1):1288. 

doi: 10.1186/s12889-019-7630-3.

 [6] Bodenreider O. The unified medical language system (UMLS): 

integrating biomedical terminology. Nucleic Acids Res. 

2004;32(Database issue):D267–D270. doi: 10.1093/nar/ 

gkh061.

 [7] Jing X. The unified medical language system at 30 years and 

how it is used and published: systematic review and content 

analysis. JMIR Med Inform. 2021;9(8):e20675. doi: 

10.2196/20675.

 [8] UMLS Quick Start Guide. www.nlm.nih.gov. Available from: 

https://www.nlm.nih.gov/research/umls/quickstart.html

 [9] McCray AT, Miller RA. Making the conceptual connections: 

the UMLS after a decade of research and development. J 

Am Med Inform Assoc. 1998;5(1):129–130. doi: 10.1136/

jamia.1998.0050129.

 [10] Kaelin VC, Boyd AD, Werler MM, et  al. Natural language 

processing to classify caregiver strategies supporting  

participation among children and youth with craniofacial 

microsomia and other childhood-onset disabilities. J Healthc 

Inform Res. 2023;7(4):480–500. 18 doi: 10.1007/s41666- 

023-00149-y.

 [11] World Health Organization. International classification of 

functioning, disability and health. Geneva: World Health 

Organization; 2001. Available from: https://www.who.int/

classifications/icf/en/

 [12] World Health Organization. International Classification of 

Functioning, Disability and Health: children & Youth 

Version: ICF-CY. Geneva: World Health Organization; 2007. 

Available from: https://apps.who.int/iris/handle/10665/ 

43737

 [13] Nguyen L, Cross A, Rosenbaum P, et  al. Use of the interna-

tional classification of functioning, disability and health to 

support goal-setting practices in pediatric rehabilitation: a 

rapid review of the literature. Disabil Rehabil. 2019;43(6):884–

894. 25 doi: 10.1080/09638288.2019.1643419.

 [14] Imms C, Granlund M, Wilson PH, et  al. Participation, both a 

means and an end: a conceptual analysis of processes and 

outcomes in childhood disability. Dev Med Child Neurol. 

2017;59(1):16–25. doi: 10.1111/dmcn.13237.

 [15] Newman-Griffis D, Camacho Maldonado J, Ho PS, et  al. 

Linking free text documentation of functioning and  

disability to the ICF with natural language processing.  

Front Rehabil Sci. 2021;2:1–17. doi: 10.3389/fresc.2021. 

742702.

 [16] Imms C, Adair B, Keen D, et  al. ‘Participation’: a systematic 

review of language, definitions, and constructs used in 

intervention research with children with disabilities. Dev 

Med Child Neurol. 2015;58(1):29–38. doi: 10.1111/dmcn. 

12932.

 [17] Adair B, Ullenhag A, Keen D, et  al. The effect of interventions 

aimed at improving participation outcomes for children with 

disabilities: a systematic review. Dev Med Child Neurol. 

2015;57(12):1093–1104. doi: 10.1111/dmcn.12809.

 [18] Paré G, Kitsiou S. Methods for literature reviews. In: Lau F, 

Kuziemsky C, editors. Handbook of eHealth evaluation: an 

evidence-based approach. Victoria (BC): University of Victoria; 

2017. Available from: https://www.ncbi.nlm.nih.gov/books/

NBK481583/

 [19] Acuña Mora M, Sparud-Lundin C, Moons P, et  al. Definitions, 

instruments and correlates of patient empowerment: a de-

scriptive review. Patient Educ Couns. 2022;105(2):346–355. 

doi: 10.1016/j.pec.2021.06.014.

 [20] UMLS® Reference Manual. www.ncbi.nlm.nih.gov. National 

Library of Medicine (US); 2021. Available from: https://www.

ncbi.nlm.nih.gov/books/NBK9684

 [21] Patton MQ, Patton MQ. Qualitative research and evaluation 

methods. 3rd ed. Thousand Oaks (CA): Sage Publications; 

2002.

 [22] Kaelin VC, Valizadeh M, Salgado Z, et  al. Capturing  

and operationalizing participation in pediatric re/habilitation 

research using artificial intelligence: a scoping review. Front 

Rehabil Sci. 2022;3: 1–14. doi: 10.3389/fresc.2022.855240.

 [23] Kaelin VC, Valizadeh M, Salgado Z, et  al. Artificial intelligence 

in rehabilitation targeting the participation of children and 

youth with disabilities: scoping review. J Med Internet Res. 

2021;23(11):e25745. doi: 10.2196/25745.

 [24] Sacco MJ, Divita G, Rasch E. Development of an ontology 

to characterize mental functioning. Disabil Rehabil. 2023;1–

10. doi: 10.1080/09638288.2023.2252337.



6 V. C. KAELIN ET AL.

 [25] Imms C, Green D. Participation. Optimising outcomes in 

childhood-onset neurodisability. London, UK: MacKeith Press; 

2020.

 [26] Coster W, Khetani MA. Measuring participation of children 

with disabilities: issues and challenges. Disabil Rehabil. 

2008;30(8):639–648. doi: 10.1080/09638280701400375.

 [27] Khetani MA, Coster W. Clarifying the construct of ICF partic-

ipation to support measurement. OTJR. 2007;27(1_sup-

pl):83S–83S. doi: 10.1177/15394492070270S1.

 [28] King GA, Law M, King S, et  al. A conceptual model of the 

factors affecting the recreation and leisure participation of 

children with disabilities. Phys Occup Ther Pediatr. 

2003;23(1):63–90. doi: 10.1080/J006v23n01_05.

 [29] European Agency for Development in Special Needs 

Education. Participation in inclusive Education - A framework 

for developing indicators. Odense, Denmark: European 

Agency for Development in Special Needs Education; 2011.


	Representation of child and youth participation within the Unified Medical Language System (UMLS)
	ABSTRACT
	Methods
	Study design
	Data source
	Data analyses

	Results
	Representation of participation in the UMLS
	Reflection of the contemporary definition of child and youth participation and/or its related concepts

	Discussion
	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	ORCID
	References



