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Where we are and what’s ahead

Introduction
– Evidence Based Medicine and Clinical Practice
– From the Cochrane Rehabilitation Field to the Cochrane Rehabilitation, Functioning and Disability 

Thematic Group

The definition of rehabilitation for research purposes and what we can learn from that

Opening the Black Box of rehabilitation: the GUideline for Intervention DEscription in Rehabilitation (GUIDE-
Rehab) and its importance also for clinicians

Other study designs for evidence in rehabilitation

Evidence vs Real World Evidence
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Evidence Based  
Clinical Practice
Are we already there? What’s ahead?



Evidence Based 
Medicine

Sackett DL et al. Evidence based medicine: what it is and what it 
isn't.
BMJ 1996; 312:71. doi: https://doi.org/10.1136/bmj.312.7023.71

The explicit, conscientious, and judicious use of the 
current best evidence in making decisions about the 
care of individual patients (and populations)



A code to understand the literature

Reliability

Risk of Bias



The triad of Evidence 
Based Clinical Practice

Sackett DL et al. How to practice and teach EBM.
Edinburgh: Churchill Livingstone (2000).

The integration of
– best research evidence
– with clinical expertise
– and patient values



Why we need evidence

Does this intervention work and when? 

Should it be paid or not? 

If yes, for what?

Medicine is an art based on science







Flat Earth believers

15% United States
7% Brasil
10% Italy
Germany?

Flat Earth surfing 
championship
Evidence  surfing championship?
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Cochrane Rehabilitation, 
Functioning, and Disability  
 
 
 
CochraneRehab



Cochrane Rehabilitation Field (2016): a bridge  
Knowledge Translation - Methodology

Rehabilitation 
stakeholders

Cochrane



Knowledge Translation 
Comprehensive website 

Monthly newsletter (n=73, to 1748 emails, to…) 

All available social media channels (14.000 followers) 

Educational activities (webinars, workshops, posters and lectures,…) 

Scientific papers (including Cochrane corners - 199 in 14 journals), and lectures at scientific meetings 

Blogshots 

eBook with an index based on a prioritisation exercise, and for which we are currently revising methodology and 
format, evolving to overviews of CSRs using a mapping synthesis.



English: 137

Translations in 14 languages
Total: 576

Blogshots



Blogshots – translations with Geographic groups



Special Projects



https://futurecochrane.org/



2016	 	 The Cochrane Field: Cochrane Rehabilitation 
2024 	 The Cochrane Thematic Group 
	 	 Cochrane Rehabilitation, Functioning & Disability 





Our vision is a world where the best 
available evidence informs 
rehabilitation, treatment, and 
health policy and systems 
decisions regarding the health and 
functioning of people experiencing 
disability. 



Mission

Our mission is to support the improvement of the health and 
functioning of people experiencing disability with a global 
perspective across professions, culture, language and 
economic resources by: 
– enhancing evidence production and synthesis, 

particularly in rehabilitation, and by introducing 
functioning as the third health indicator, alongside 
mortality and morbidity; 

– facilitating evidence implementation through knowledge 
translation, including education and training;

– promoting evidence-based practices integrating 
evidence with professional expertise and patient values.



Strategic partnerships

Working groups
Cochrane internal affairs

Dissemination and knowledge translation

Education

Equity, Diversity and Inclusion

Financing and resources

Methods

Strategic partnerships

Functioning



Websites

https://rehabilitation.cochrane.org/  
 
https://www.cochrane.org/about-us/who-we-are/our-
groups/rehabilitation-functioning-and-disability

Email: cochranerehab@unimi.it 

mailto:cochranerehab@unimi.it


Cochrane Rehabilitation Methodological Meetings

1. Paris 2018 (EJPRM) 10 papers
2. Kobe 2019 (AJPM&R) 6 papers
3. Milan 2020 (EJPRM) 6 papers
4. Orlando 2020 (AJPM&R, APM&R, 

EJPRM) 12 papers
5. Milan 2023 (EJPRM) 10 papers
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Evidence & rehab 
What is rehabilitation?
What’s new and what’s ahead



What is rehabilitation

The term “rehabilitation” is used in fields ranging from architecture to correctional facilities to health.

In health it can refer to various aspects
– one of the five core strategies for achieving and maintaining population health, alongside promotion, 

prevention, treatment, and palliation;
– an essential service for universal health coverage; 
– a field that encompasses multiple rehabilitation professionals, including physical and rehabilitation medicine 

physicians and other medical specialists 
– a specific intervention.





Methods

Design: mixed methods study including:
– 7 preliminary research and discussion papers, 
– 3 Delphi surveys 
– 4 Consensus meetings

80 rehabilitation stakeholders from the 5 continents: 
– 11 global and continental rehabilitation organizations (scientific and professional societies), 
– 11 scientific journals, 
– 4 Cochrane Networks 
– 3 Cochrane Groups, 
– invited experts, 
– representatives of low middle-income countries (LMICs) and consumers.



The definition (PICO + ICF)

In a health care context rehabilitation is a 

(intervention - general)
– multimodal person-centered collaborative process

(intervention - specific) 
– including interventions targeting a person’s capacity (by addressing body structures, functions, and activities/participation) and/or 

contextual factors related to performance 

(outcome) 
– with the goal of optimizing functioning 

(population) 
– of persons with health conditions currently experiencing disability or likely to experience disability, or persons with disability



Process (Intervention – general)

The process includes one or more consecutive 
rehabilitation cycles (assessment including goal setting, 
assignment, interventions, evaluation and repetition if 
needed) until the optimisation of functioning - commonly 
referred to as the Rehab-Cycle. 



Multimodal (Intervention – general)

Application of 
– more than one intervention or 
– one intervention with more than one component



Person-centered (Intervention – general)

Interventions are 
– selected and tailored to an individual’s needs and engagement, 
– building on and strengthening the resources of the person, 
– taking into account the person’s values, preferences and contextual factors



Collaborative (Intervention – general)

Participation of 
– the person(s) providing the interventions and 
– the person(s) engaged in rehabilitation. 

The degree of participation and the participants vary according to the 
– health condition(s), 
– rehabilitation phase (acute, post-acute, chronic), and 
– contextual factors, including setting(s) (inpatient, outpatient, home, 

community). 

Participation of the person(s) engaged in rehabilitation can be absent at 
early stages but must gradually develop during the individual continuum of 
care (rehabilitation process).



Intervention 
- specific

Capacity (by addressing body structures, functions, and activities/participation)
– What a person can do with limited or no influence of environmental factors

Contextual factors related to performance
– Contextual factors include
• personal (that influence how the individual experiences disability) and 
• environmental (the physical, social and attitudinal environment in which people live and conduct their lives) 

factors 
– that influence performance (what a person with a health condition does in their usual environment)



Outcome

Optimising
– Improving or maintaining or limiting decline (changing trajectory in terms of deceleration and/or duration) in 

comparison to the expected (natural) course

Functioning
– Functioning is an umbrella term for body structures and functions, activities and participation



Population

Persons with health conditions: Health conditions include illnesses, injuries and also physiological changes (for 
example, associated with ageing or pregnancy) that affect health and functioning

– Currently experiencing disability: Persons with an impairment(s), activity limitation(s) or participation 
restriction(s) with potential for resolution of the condition or improvement of functioning

– Likely to experience disability: Probability of disability due to worsening of the health condition or contextual 
factors, and with a potential for prevention or reduction

– Persons with disability: Persons with disabilities include those who have long-term physical, mental, 
intellectual or sensory impairments which in interaction with various barriers may hinder their full and effective 
participation in society on an equal basis with others (United Nations Convention on the Rights of Persons 
with Disabilities - UNCRPD), with a potential to avoid or limit decline or optimise functioning



Multimodal



Process



Process



Person-centred



Collaborative



Consequences of avoiding circular arguments like 
rehabilitation is what rehabilitation professionals do

1. Not all of what is done by rehabilitation professionals is rehabilitation: they can propose
1. Stand-alone single interventions 
• Usually performed within the rehabilitation process
• Not usually performed within the rehabilitation process

2. Multimodal interventions but without process/personalization/collaboration
2. Rehabilitation can also be practiced by others who are not rehabilitation professionals



Rehabilitation is a complex intervention

What makes an intervention complex
Intervention characteristics

– Multiple components
– Multiple people involved
– Multiple settings
– Multiple outcome targets
– Required behaviour change
• Knowledge and skills of health professional
• Ability and engagement of patient or other stakeholders (e.g. family)

Context characteristics:
– Interaction between intervention and context
– Influence of context over interventions



How to study a complex intervention



Long-term consequences of a definition

It can bring clarity, structure, and progress to a field or 
discussion

It also carries the risk of oversimplification, rigidity, and 
controversy. 

Impacts:
• Understanding
• Research and Policy
• Societal and Cultural Effects
• Education
• Institutional and Discursive Lock-In
• Potential for Conflict or Re-Evaluation

Importance of definitions in rehabilitation
From the ICIDH (1980)

– Impairment
– Disability
– Handicap

From the ICF (2001)
– Functioning
– Health condition
– Contextual factors
– Capacity
– Performance
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Opening the Black Box of 
rehabilitation
The GUideline for Intervention DEscription 
in Rehabilitation (GUIDE-Rehab)



The usual therapy «black box»

Methods
• Systematic Review 
• Control group description
• Rehabilitation RCTs 
• Lower limb after stroke 
• No time limitations
Results
• 155 papers (out of 4850)
• 2% provided an intervention according to specific guidelines
• 7% proposed at least twice the same “usual care” (1.3% between four and five times)
• 25% of the articles did not describe the Control Group (11.6% indicated the professionals involved)
• 68% proposed different "usual cares"



It is not «black box», but a «black hole»



Let’s open the box! 



Reporting Guidelines



Methods
EQUATOR Network’s guidance

Design: mixed methods study including
– 21 preliminary research and discussion papers, 
– 1 Delphi survey: 69 global experts
– 2 Consensus meetings

Starting points
– TIDieR, 
– Rehabilitation Treatment Specification System,
– Cochrane Rehabilitation definition of rehabilitation for research purposes. 

Large piloting
– 17 journals’ chief editors, 
– 7 clinical groups, 
– 8 international meetings’ participants



GUIDE-Rehab items
ITEM

1

0

Comparator rationale

1

1

Comparator description

1

2

Sham comparator

1

3

Background treatment

Results
1

4

Program modifications and fidelity

Discussion
1

5

Comparator, background treatment and 

daily activities

ITEM
Abstract, introduction and title

1 Intervention type
Material and Methods

2 Intervention theory
3 Intervention targets
4 Intervention components
5 Intervention rationale
6 Intervention ingredients and quantity
7 Tailoring
8 Quantity changes
9 Treatment fidelity optimisation and 

assessment



Background treatment

All interventions provided to all study participants (intervention and 
comparison)

Intervention Compariso
n

Background treatment
Intervention

Compariso
n

Background treatment

Background treatment

Intervention

Compariso
n



Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Intervention

Intervention components

Intervention ingredients

Intervention 
component N

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Intervention Intervention 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 
theory

Intervention 
component 1

Intervention 
component 2

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)



To reduce complexity and confounders, we usually perform research on single interventions

Education Orthosis Therapeutic 
exercise

Psychologica
l intervention Manipulation



While research is usually done on single interventions, 
complex interventions are NOT the sum of single interventions

Education Orthosis Therapeutic 
exercise

Psychologica
l intervention Manipulation



Psychological 
intervention

    Therapeutic 
exercise

Manipulation

In the «real world» clinical life  
Complex interventions are an interaction between single interventions

Education

Orthosis



GUIDE-Rehab proposes to unpack the simple 
interventions and repack them in the complex intervention

Component 1 Component 2 Component 3

Target 1 Target 2 Target 3

Starting interventions



Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Intervention

Intervention components

Intervention ingredients

Intervention 
component N

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Intervention Intervention 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 
theory

Intervention 
component 1

Intervention 
component 2

Component 
theory

Interventions 
target (needs a 

measurable 
outcome) Psychological 

intervention

    Therapeutic 
exercise

Manipulation

Education

Orthosis



BRACING rehabilitation treatment 

It includes:
– Brace
– Exercises
– Cognitive-behavioural and psychological approach
– Sport activities 
– Adapted therapeutic environment



Intervention theory

Braces mechanically immediately improve the pathological curve and change the asymmetrical compression of the 
vertebrae. Their use till bone maturity possibly allows vertebrae corrective remodelling. Maximal correction is achieved in the 
first months of treatment - the remaining treatment focuses on keeping the correction. 
Exercises and gradual brace weaning (to gradually adapt the trunk and spine to doffing without losing correction) play a 
major role in maintaining the results. Gradual brace weaning also provides a rewarding system (brace reduction at each 
consultation) to keep compliance. Exercises also reduce the braces side-effects, including reduction of the anti-gravity 
neuromuscular trunk capacity and spine rigidity. Exercises also increase the patient's counter-scoliosis neuromotor capacity 
(reduction of the postural collapse on the deformity). 
A cognitive-behavioural approach, motivational tools, adapted therapeutic environment and psychological 
support help keeping well-being and quality of life and allow patients to achieve the best adherence possible. 
Physical activities (and sports) potentiate the other treatments' effects and have psychological value.



Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Intervention

Intervention components

Intervention ingredients

Intervention 
component N

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Intervention Intervention 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 
theory

Intervention 
component 1

Intervention 
component 2

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 1 Component 2 Component 3

Target 1 Target 2 Target 3

Starting 
interventions



Targets, components and measures

Spinal three-dimensional osteo-ligamentous 
deformity

– Interventions to reduce scoliosis: maximal 
possible reduction
• Difference in Cobb angle between pre-brace and in-

brace radiographs
Spine support system (neuro-musculo-skeletal 
and ligamentous)

– Interventions to stabilise scoliosis: maintenance 
of the achieved correction
• Difference in Cobb angle between out-of-brace and 

the pre-brace radiographs
Trunk deformity

– Interventions to improve aesthetics
• Trunk Aesthetic Clinical Evaluation (TRACE) index

Restrictive pulmonary syndrome and aerobic 
capacity

– Interventions to prevent the restrictive 
syndrome and improve aerobic capacity
• Vital capacity and VO2 max

Adherence to treatment
– Interventions to increase compliance
• Brace compliancemeters (sensors)

Appropriate psychological development during 
growth, well-being and quality of life

– Interventions to allow appropriate psychological 
development during growth, well-being and 
quality of life
• ISYQOL and SRS-22 questionnaires



Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Intervention

Intervention components

Intervention ingredients

Intervention 
component N

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Intervention Intervention 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 
theory

Intervention 
component 1

Intervention 
component 2

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 1 Component 2 Component 3

Target 1 Target 2 Target 3

Starting 
interventions



Interventions to stabilise scoliosis:  
maintenance of the achieved correction
Prolonged brace wearing

Constant daily use of the brace

Gradual brace weaning

Active self-correction without external aids (including without the brace) taught by an expert physiotherapist 

Stability exercises  without the brace taught by an expert physiotherapist

Introduction of self-correction in everyday activities without the brace

Sports/Physical activity



Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Active ingredient 
1 Quantity Tailoring Quantity changes

Active ingredient 
2 Quantity Tailoring Quantity changes

Active ingredient 
N Quantity Tailoring Quantity changes

Intervention

Intervention components

Intervention ingredients

Intervention 
component N

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)

Intervention Intervention 
theory

Interventions 
target (needs a 

measurable 
outcome)

Component 
theory

Intervention 
component 1

Intervention 
component 2

Component 
theory

Interventions 
target (needs a 

measurable 
outcome)



What is the advantage? 
You measure each component and check its efficacy
Spinal three-dimensional osteo-ligamentous 
deformity

– Interventions to reduce scoliosis: maximal 
possible reduction
• Difference in Cobb angle between pre-brace and in-

brace radiographs
Spine support system (neuro-musculo-skeletal 
and ligamentous)

– Interventions to stabilise scoliosis: maintenance 
of the achieved correction
• Difference in Cobb angle between out-of-brace and 

the pre-brace radiographs
Trunk deformity

– Interventions to improve aesthetics
• Trunk Aesthetic Clinical Evaluation (TRACE) index

Restrictive pulmonary syndrome and aerobic 
capacity

– Interventions to prevent the restrictive 
syndrome and improve aerobic capacity
• Vital capacity and VO2 max

Adherence to treatment
– Interventions to increase compliance
• Brace compliancemeters (sensors)

Appropriate psychological development during 
growth, well-being and quality of life

– Interventions to allow appropriate psychological 
development during growth, well-being and 
quality of life
• ISYQOL and SRS-22 questionnaires



GUideline for Intervention DEscription in 
Rehabilitation (GUIDE-Rehab) 

 
Opening the black-box will revolutionize 

the way we are studying and 
implementing rehabilitation interventions
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Other study designs for 
evidence in rehabilitation



The multiple Pyramids of  
Evidence in PRM

TTEs RCTs QRCTs

Cohort 
studies

Case-
Control 
studies

Single 
Case 
studies



5th Cochrane Rehabilitation Methodological Meeting

Observational study designs
– IDEAL Framework
– Target Trial Emulation

Single Case Experimental Designs (SCEDs)

Randomised Controlled Trials (RCTs)

Qualitative studies

Complex intervention studies

Health services research studies



• Qualitative research 
• IDEAL Framework



Table of evidence production in rehabilitation
Single intervention Rehabilitation 

processStand-alone Within a complex 
intervention (rehab?)

Hypothesis Generating studies IDEAL Rehab 
Framework Complex interventions MRC framework

Hypothesis Checking studies 
(evidence)  

Rare situations 
(rare diseases, very expensive 

therapies, non-responders)
Single Case 

Experimental Designs Qualitative studies on
• context
• programme theory 
• stakeholders
• uncertainties 
• intervention refinement 
• economic considerations

RCTs not feasible
(absent equipoise, costs, urgency, 

funding priorities, long term outcomes)
Target Trial Emulation

Absent/rare/contraddictory 
RCTs RCT

Absent/rare/contradictory
Systematic Reviews Systematic Review

Implementation studies  



Other study designs for rehabilitation 
 

Rehabilitation research is mostly clinical, 
but we need tools to implement strong 

research methodologies and expand our 
perspectives to HPSR
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Evidence versus 
Real World Evidence



Observational Health Data Sciences and Informatics
Single center studies are limited by bias, lack of generalizability and variability, and inability to study rare 
conditions
Multicenter observational research could address many of those concerns; however, there are 
numerous barriers including regulatory issues, lack of common terminology, and variable data set 
structures. 
The OHDSI uses the Observational Medical Outcomes Partnership (OMOP) Common Data Model 
(CDM) to standardize health care data into a common language, enabling consistent and reliable 
analysis. 
Extensive suite of open-source tools for all research stages, from data extraction to statistical modelling
By keeping sensitive data local and only sharing summary statistics, OHDSI ensures compliance with 
privacy regulations while allowing for large-scale analyses. 





RCT vs real life1%

2%

3%

94%

Not studied
Included in RCTs
Included in bracing RCT
Treated as in the RCT

Negrini S, Donzelli S, Negrini F, Arienti C, Zaina F, Peers K. A Pragmatic Benchmarking Study of an 
Evidence-Based Personalised Approach in 1938 Adolescents with High-Risk Idiopathic Scoliosis. 

J Clin Med. 2021 Oct 28;10(21):5020. doi: 10.3390/jcm10215020.





Evidence vs Real World Evidence  
 

There is no contradiction, they will both 
survive and provide different highly 

relevant information



Take home messages
1. Is Evidence the future? 

– This is not granted at all, and we shall work for that as clinicians and scientists

2. The Rehabilitation definition and GUIDE-Rehab
– We don’t know how, but the future will be different because now we have a precise 

definitionEvidence vs Real World Evidence

3. Other study designs for rehabilitation
– Rehabilitation research is mostly clinical, but we need tools to implement strong research 

methodologies and expand our perspectives to HPSR

4. Evidence vs Real World Evidence
– There is no contradiction, both will survive and provide different relevant information



Call for founding members
• Full Professors of PRM – Grade A
• Associate Professors of PRM - Grade B
• Prospective Professors of PRM - Grade C
• University-affiliated Academics in PRM

UniPRM founding Executive: Negrini S, de Boissezon X, 
Gimigliano F, Arokoski J, Groleger Sršen K, Rummens F, Stam H, 
Stucki G, Picelli 
UniPRM Founding Council: 38 countries – see map

European Organization for University Physical 
and Rehabilitation Medicine (UniPRM)

UniversityPRM@gmail.com
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Thank you!


