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r Two ongoing projects with a central role for OMOP-
CDM

* PREPARE is a HaDEA-Horizon European
project or rehabilitation care (7 million
Euro, nine countries)

e UMBRELLA is an Innovative Health
Initiative (IHI) project on stroke care (26
million Euro, 20 public and private
parties)

Revolutionising

 fumbrela  Sicciiitiee |« Both generate (amongst others)
federated data platform for sharing ML
models, exploiting the OMOP CDM and
OHDSI tools




r/ WG Name: Rehabilitation Workgroup
/ WG Leads: Esther Janssen & Ruud Selles

1. Objective 1: further development of the OHDSI rehabilitation
research learning community

2026 Key goals/results:
1. Establish a minimum of 3 workgroup meetings
2. Have at least 25 active working group members

3. Improve collaboration with associated OHDSI WGs to share learning
experiences in similar challenges. (e.g., PROM and treatment

mapping)
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WG Name: Rehabilitation Workgroup
WG Leads: Esther Janssen & Ruud Selles

1. Objective 2: Address challenges and working towards best
practices in using OMOP-CDM for rehabilitation research data

2026 Key goals/results:

1.

Continue mapping rehabilitation-specific outcome data to the
OMOP-CDM (e.g., PROMS)

Continue mapping rehabilitation-specific treatments to the OMOP-
CDM (e.g., complex treatments, multidisciplinary treatments)

Share first experiences with cohort definitions and distributed
analyses.




Rehabilitation

Physical exercise training

to improve muscle strength,
voluntary movements and balance
in persons with stroke or
Parkinson disease

Speech and language training
to improve a person’s
communication after

a brain injury

Positioning and splinting techniques
to assist with skin healing, reduce
swelling, and to regain movement
after burn surgery

Preparing a person with an
amputation to be able to use

a prosthetic and making, fitting
and refitting the prosthesis

Training a person with vision loss
in the use of a white cane

Social skills training for persons
with schizophrenia, autism
spectrum disorders or disorders
of intellectual disability.

Modifying an older person’s
home environment to improve
their safety and independence
at home and to reduce

their risk of falls
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Prescribing medicine to
reduce spasticity for a child
with cerebral palsy

Working with a patient in intensive
care to improve their breathing,
prevent complications and speed

their recovery after critical illness

Educating a person with
heart disease on how to
exercise safely

Psychological therapies for
a person with emotional distress
following a spinal cord injury




r International Classification of Functioning, Disability
and Health (ICF)

Health Condition

(disorder or disease)

Body Functions <« » Activity <= » Participation
& Structure
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Rehabilitation outcomes

PROMSs &
CROMs

Body functions & Activities

structures Examples: Participation
Examples: Walking ability Examples:
Muscle strength Moving around Working ability
Pain perception LEUNEES Community life
Joint mobility Balance Leisure time

Posture Handling stress Social life
Mental capacity Dressing

External factors Personal factors
Examples: Examples:
Spouse Age
Employer Sex
Housing Income
Climate Coping style
Air quality Motivation




PREPARE in a nutshell
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PREPARE data

Clinical database| 1 |2 |3 |4 |5 | 6 | 7 | Total included
| diagnosis X [x|x|x|[x|[x|x] 7
rlinirian ranarted nitrama maaciirac Yyivyivyilyly Y ~
Clinical database| 1 |2 |3 |4 |5 | 6 | 7 | Total included
complex multimodal rehabilitation X XX B
exercises XX X X -
unliima Af avarcica traatmant ¥Yiv Y 2
Clinical database| 1 |2 (3 |4 | 5 | 6 | 7 | Total included
pain | X | X X|X|X|X 6
impolrment body famctions omer| X [X| |X|x| [X] 5 | &
body structures XX X|[X|X 5
gait X|X|X]|X B -
activity level X X|X 3 —
Activities activities of dally life X|{X|X]|X 4 5
donning/doffing orthoses & prostheses X X|X 3 -
M falls X|X 2
M Participation return to work X X|X 3 3
(1 use of walking aids X[X[X 3
s o Discharge planning care giver burden X | X 2 3
discharge destination X X 2 |
quality of Life x| x|x X|X[x] 6 B
satisfaction X[X|X|X X 5 -
PROs: Patient Reported Outcomes change in complaints X X X 3 7 -
general physicol and mental health X | X X 3 ]
disease-related physical health X X 2 1
PREMs: Patient Reported Experience experience of the care process X X 2 2 M |
Total variables| 9 | 9 | 5 {12/12|10| 6| median9
Categories included| 4 |2 (2 |5|5|4 3| median4
[day of verticalization T | -
Total variables| 7 |6 |4 |6 |12|11( 8 median 7 ™
Categories Indudcdl 41412(4|5|5|5]| median4 |-
T | B IV AU L o ] AL L
Categoriesincluded| 7 | 7[5 |7 [8[8]|9| median7?




The Umbrella Project
AND THE ROLE OF OMOP

IN A NUTSHELL
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Our ambition:

Revolutionising
Stroke Care in Europe
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Enhanced stroke care for patients
leading to better health outcomes

Harness the potential of Al-based technologies
to advance stroke management

Integrated industry solutions for coordinated
decision-making and efficient stroke care

Better healthcare decisions
with improved integrated data access

Standardise, harmonise and integrate
in a federated manner real-world stroke data
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UMBRELLA

Umbrella
Project
Structure

UMBRELLA offers a comprehensive,
holistic, multi-centre approach to closing
gaps along the stroke care pathway.

SECTION

CLINICAL
USECASES
(UMBRELLA PATIENT CONTINUUM)
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POST-HOSPITAL

IN-HOSPITAL & PRIMARY CARE

PRE-HOSPITAL

Pre-hospital care & Smart Triage

Fast-track Stroke to reperfusion

Emergent ICH management

Minor stroke and secondary stroke prevention

Comprehensive cardiac evaluation

Secondary Stroke
Prevention strategies

Discharge destination
Rehabilitation

Clinical and imaging
Workflow improvement

Pre-hospital stroke identification

Detection of Atrial
fibrillation

Transfer destination Treatment decision

Inform prediction Remote Home Engagement for

of recovery Rehabilitation secondary stroke
potential prevention
Improved patient Experience
Pre-Hospital Clinical Data & EEG Clinical data Neuro Wearables Treatment
Lab & Imaging ECG Outcomes,PR adherence
biomarkers OMs/PREMs

Strokes recurrence
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Exploring the Application of the Observational Medical
Outcomes Partnership Common Data Model to Multi-site
Stroke Rehabilitation Research Data

Katherine J. Loomis, PhD, OTR/L, CHT', Amisha Kumar, BS?, Octavio Marin-Pardo, PhD’,
Grace C. Bellinger, PhD, MPH?®, Margaret A. French, PhD, DPT#, Ryan T. Roemmich, PhD>?3,
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'Chan Division of Occupational Science and Occupational Therapy, University of Southern California, Los Angeles,
CA, USA; “Dornsife College of Letters, Arts, and Sciences, University of Southern California, Los Angeles, CA, USA;
3Department of Physical Medicine and Rehabilitation, Johns Hopkins University School of Medicine; “Department of
Physical Therapy and Athletic Training, University of Utah, Salt Lake City, UT, USA; *Center for Movement Studies,
Kennedy Krieger Institute, Baltimore, MD, USA,; ®Division of Biokinesiology and Physical Therapy, Department of
Biomedical Engineering, Department of Neurology, Stevens Neuroimaging and Informatics Institute, University of
Southern California, Los Angeles, CA, USA
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Mapping PROMs to the OMOP-CDM: Insights and Lessons from
the ICHOM Hand and Wrist Conditions Standard Set and the
PROMOP H20 Project

Authors: Lisa Hoogendam, Laura Verbelj, Aniek Markus, Harm Slijper, Adnan Jouned, Florian Katsch, Marko Todorovic, Marta Ferri Peradalta, Romain Tching
Chi Yen, Andreas Kremer, Sofia Bazakou,, Tanja Stamm, Georg Duftschmid, Renske Los, Ruud Selles

Brief Report

Mapp"ng PROMS tO th'e POTENTIAL SOLUTIONS:
OMOP-CDM: Insights and i B el
Lessons from the ICHOM Using existing concept_ids and adding
Hand and Wrist Cenditions e
Standard Set and the 1.Use an appropriate concept for the

. hons i id and "No" (Conc
PROMOP H20 Project :l;;;s mr:‘;?:c\:h _as_m:em_‘n ept
= PRESENTERS: Lisa Hoogendam . z-gm::{féﬁgm‘?ﬁ:-ﬂ may

& Anie Markus To enable the use of PROMs in large- s s ey f Comes 0
3.Employ concepts that inherently express

INTRO:

= In the context of Value Based Health
Care, it is important that outcome
measurement also includes the
patient’s perspective,

* We compared two independent
mapping initiatives to identify potential
solutions and open questions to use

PROMS in the OMOP CDM framework.

METHODS:

1. Mapping initiatives

Xpert Clinigs ICHOM Hand and Wrist
Conditions Standard Set

ICHOM defines global standard sets of
outcome measures that matter most to
patients, in 2021 this set was
implemented at XC and later mapped to
the OMOP CDM as part of the EHDEN
project. The set consisted of ~200 PROM

scale evidence generation, OHDSI

community standards are needed

answering the following questions:

How do we capture laterality and temporality in questions?

negation, &.g. “No history of malignant
tumor of breast” (Concept ID: 45763684).

'1. Translate Likert scale answers to "Grade x 1

on a scale of 1to 57,
2. Map the actual answers, e.g. “never”,
“sometimes”, "always”.

1. Precoordinated pairs (e.g. for the EQSD-
5L).

2. Linking questions to a questionnaire via
observation_event_id.

3. Consid ding out a waire
as an encounter and map this to the visit
table. Link the questions to the visit.

1. Linking questionnaires to visits using the
visit_occurrence_id.

2. Not explicitly linking the questionnaires to
moments in the care pathway, but
deriving this from time since treatment.

1. In token-based survey software (e.g..
LimeSurvey), the status of the token can




Challenges in rehabilitation

When multiple initiatives aim to standardize rehabilitation data

Duplicate efforts

Inconsistent use of existing vocabularies

Many custom concepts

Inconsistent mapping to the CDM

Lack of rehabilitation-specific domains

Many non-dichotomous outcomes, including patient-reported measures



Rehabilitation vocabularies

Class Preferred Ontology Secondary Ontologies
Disease SNOMED ORDO, ICD10/11
Outcomes ICF (not in Athena) SNOMED, LIONC
Treatment ICHI (not in Athena) SNOMED, CPT4




Mapping outcome data

Source value Source code Source Vocabulary OMOP Vocabulary Version Standard Concept_ID Standard Concept_Name CDM_Field
jamar_position2_right jamar_position2_right Pulse v20221031 40490816 Jamar hydraulic hand dynamometer : observation_concept_id
jamar_position2_right jamar_position2_right Pulse v20221031 4302584 Structure of right hand qualifier_concept_id
jamar_position2_right jamar_paosition2_right Pulse v20221031 9529 kilogram unit_concept_id
pinch_key_left pinch_key_left Pulse v20221031 4089160 Key pinch observation_concept_id
pinch_key_left pinch_key_left Pulse v20221031 4309650 Structure of left hand qualifier_concept_id
pinch_key_left pinch_key_left Pulse v20221031 9529 kilogram unit_concept_id
pinch_key_right pinch_key._right Pulse v20221031 4089160 Key pinch observation_concept_id
pinch_key _right pinch_key_right Pulse v20221031 4302584 Structure of right hand qualifier_concept_id
pinch_key right pinch_key_right Pulse v20221031 9529 kilogram unit_concept_id
pinch_twopoint_left pinch_twopoint_left Pulse v20221031 4088678 Tip pinch observation_concept_id
pinch_twopoint_left pinch_twopoint_left Pulse v20221031 4309650 Structure of left hand qualifier_concept_id
pinch_twopoint_left pinch_twopoint_left Pulse v20221031 9529 kilogram unit_concept_id
pinch_twopoint_right pinch_twopaint_right Pulse v20221031 4088678 Tip pinch observation_concept_id
pinch_twopoint_right pinch_twopaoint_right Pulse v20221031 4302584 Structure of right hand qualifier_concept_id
pinch_twopoint_right pinch_twopaint_right Pulse v20221031 9529 kilogram unit_concept_id
education_level education_level SNOMED v20250227 4022643 Educational achievement observation_concept_id
physical_activity_level physical_activity_level SNOMED v20250227 44808782 Level of physical activity observation_concept_id
House walker (walking only indoor) House walker (walking only indoor) SNOMED v20250227 4058146 FITT activity level 0; no mod/vig activalue_as_concept_id
Community walker (independent for > 500 me Community walker (independent for > 500 meters) SNOMED v20250227 46285111 Less than 150 minutes of moderate value_as_concept_id
Regular (walking 20-30 minutes/day outdoors) Regular (walking 20-30 minutes/day outdoors) SNOMED v20250227 46285110 At least 150 minutes of moderate invalue_as_concept_id
Sport/palestra Sport/palestra LOINC v20250227 1619864 Physical activity at least 30 minutes value_as_concept_id
Wheelchair bound LOINC v20250227 46237985 Wheelchair bound or bedridden unlvalue_as_concept_id

_Wheelcha\'r bound



Establishing new concepts & mappings

Treatment characteristics

Disorders
ASA 1 ASA 2 ASA 3 Value z "
Female Lum. post-lam. | Dis. of lum. disc Yes No
(SCTID:703118005) {SCTIDEA15405001) | (7GTIO=413456000)) (SCPO=a1 40, Rt SCTID: 202725007) (SCTID:443700006) (NCIT:C49488) | (NCIT:C49487) Value
v A x Ed - = - (xsd:integer)
Male S sub;:lass Lum. subclass  subclass S +value
(3CTID:703117000) (5 Subcase subclass i subclass has_value subclass subclass | Spondylolishesis g A Al
Value [€-ee. y H ; 5 Postoperativ
i subclass R 4 / £ CTID:321171000119108) pera
(xsdiinteger) 3 s o : 2 subelass complication N levels
SR Gender SO —— 2 | (scTID:385486001) | (SCTID:260954006) Post. approach
T (SCTID: 365873007) | ASAclass Identifier (scio: | Disorder of back (SCTID: 277764006)
| 118522005) (SCTID: 33308003) causes_complication -7
- / e _compl e
(UQYOe(:)(r:BS) (SCTID: 413347006) delermins\J s redvat has number of levels Subciass Lat Warc.
[ - 1 > g = = - = = approach
has uml\ Age (scTio: | Operative Lumbar spinal | _..subclass™" ] (scT%p1o420000)
397669002) -, i subclass is_diagnosed_with | procedure on i jsubclass> fusion = [*gpiaes | )
N (] > ; , spinal structure | | (SCTID:50172003) | Spondylodesis
o 4 _—7(scTip: 392236004 | | (FUN:Spondylodesis)
(SCTID: Lo .. bcl A has_surgical_procedure
373067005) ““subclass.... e has study identifier, \hg;e@su&,ed 1oty
e 1 Smoker =z o . discharge_day
es --=-m==2=1 (SCTID:77176002) | U ~~-.. : ;. =
(scrio:  [€=me — “subclass ™ : ’ has_postprocedural_recovery_status 7'(2('251,""3?;?;;:%’)
373066001) *--.._Personal factors measured_at ; v ___measured_at i
Eovi (FUN:PersonalFactors) has_personal_factors| Patient (cTi: = — Patient le——
(FUN:low_level of . z T —— T 116154003) i . encounter ————
. oy - as encounter————>
Zescuton) subclass subclass f > (scTio: 308335008) :’“‘p'?yci‘::tﬁ’s'
High 2. Education . — P —— (SCTID:405178006)
(FUN:high,level_of [4-=-Subclass (ICF.d810-839) ‘ - v : |
_education) — has body functions - subclass
ate ar : y
B : (NCIT.C25164) Mobility (icF:d4) e p
——== has_ ies_of _ L m > ays
Kajid MI measUsed-at activities_and_participation measured_at A (FUN:mILAS) has unit (U0:000033)
g/m [€has unit— o SECE \ |
(U0:0000083) (SCTID:60621009) SubClass---....._ | Body functions |~ subclass
T L | [ (ICF:b) H has_value
has_value — subclass... - !
K .- BT ;
f . > Pain in body part Activitiesand | Value
Value : , (ICF:b2801) participation (ICF:d) (xsd:integer)
(xsd:integer) subciass : R - . . o — .
subclass i i Ebciats ) subclass, — —
subclass subclass ? 5 oD | has unit I
o K f 5 » \ scale
) ; vZ . \ (NCIT:C103525) (FUN:100scale)
[ subclass | Power of M\ : VAS scale RAND-36 4 1 cjaes:  HRQOL : o Ol
& - - : g 4 (NCIT.C113879) (NCIT.C142570) 3
orensen test ¢....------ muscles of the 5 : B < (NCIT.C158268) | o it | (FUN:100scale) has. Vol
(FUN:Sorensen) trunk (croraos) | | ropriocepttive v 4 S I . -
1 : — function (ICF:b260) Mobility of . . S has unit Working status v
e Aerobic capacity - has_ value 2 (ICF:d840-859)
has unit T several joints (ICF:b4551) - Value
x : ICF:67101 : . — ;
stibclass (CEDI101) ; scale ,, ; ’ (xsd:integer)
Seconds v subclass subclass Value (FUN:100scale)
(U0:1000010) e Firgé;lFloor o Ta iinteger) T — o \ “subclass
T Movement control diclanca SRT P has, _*vslue % P bot a3
UN:Mo: tCon! . ental heal 1 subclass
has V:alue (F vementControl) (FUN:FFDistance) (FUN:SteepRampTest) (1CED1) 5 o
T 7I— o U o oY
Val e uni has unit has unit o (xsZiar::::eri B ¥ * Non- Seeki
aue 2 ) subclass subclass : Parttime Fulltime Retired PR - eeking
(xsd:integer) Count : ¥ 4 ‘ (ICF:d8501) (ICF:d8502) (NCITC78237) employment
(UO:0000189) Centimeters Watt/kg employment (ICF:d8450)
(U0:0000015) (FUN:WattPerKG) HADS PCS | | (CF:d8508) |
T (NCIT_C103520) (FUNPCS) | “has unit
has_value ] ~al scale
¥ has_value has_value sl (FUN:52scale)  Lhas value
| Value ¥ Value
(xsd:integer) Value Value YS;x:!le | _has_value Value (xsd:integer)
(xsd:integer) (xsd:integer) (:glr“ss‘ma) (xsdiinteger)

Functionomics



F// Challenges in rehabilitation work group

* Small community, largely related to the 2 EU projects
— How to maintain momentum?

 Many issues we struggle with may also be discussed in other workgroups
— How to organize this? Should we consider merging or collaborating?

 We need to proceeed from data preparation to study execution




e Connect with other WGs and combine efforts on

Next steps

— PROM mapping
— Contextual data mapping: GIS
— Complex interventions

* Development of lower-level concepts of ICF and ICHI
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