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ABSTRACT      
In the context of the White Book of Physical and Rehabilitation Medicine (PRM), this paper deals with Research, the future of PRM. PRM 
students and specialists are mainly involved in biomedical research, investigating the biological processes, the causes of diseases, their medical 
diagnosis, the evaluation of their consequences on functioning, disability and health and the effects of health interventions at an individual and 
a societal level.
Most of the current PRM research, often interdisciplinary, originates from applied research which, using existing knowledge, is directed towards 
specific goals. Translational medical research, research and development, implementation research and clinical impact research are in this field. 
PRM physicians, mainly master or PhD students, are nowadays increasing their participation in basic research and in pre-clinical trials.
PRM physicians are involved in primary research, which is an original first hand research, but also in secondary research, which is the analysis 
and interpretation of primary research publications in a field, with a specific methodology. 
Secondary research remains an important activity of the UEMS PRM section and it will be the field of the new created Cochrane Rehabilitation. 
Secondary research with interest for persons with disabilities, will be developed world wide on the basis of evidence based medicine, with the 
participation of PRM physicians and of all other health and social professionals involved in rehabilitation. 
The development of research activities with interest for PRM in Europe is a challenge for the future, which has to be faced now. The European 
PRM schools, the European master and PhD program with their supporting research and clinical facilities, the European PRM organizations with 
their websites, the PRM scientific journals and European congresses are a strong basis to develop research activities, together with the develop-
ment of Cochrane Rehabilitation field and of our cooperation with European high level research facilities, European and international scientific 
societies in different fields. PRM will be a leader in this field of research.
(Cite this article as: European Physical and Rehabilitation Medicine Bodies Alliance. White Book on Physical and Rehabilitation Medicine (PRM) 
in Europe. Chapter 10. Science and research in PRM: specificities and challenges. Eur J Phys Rehabil Med 2018;54:287-310. DOI: 10.23736/S1973-
9087.18.05154-7)
Key words: Physical and Rehabilitation Medicine - Europe - Biomedical research - Basic research - Translational medical research.

Introduction

The White Book (WB) of Physical and Rehabilita-
tion Medicine (PRM) in Europe is produced by the 

4 European PRM Bodies and constitutes the reference 
book for PRM physicians in Europe. It has multiple 
values, including to provide a unifying framework for 
the European Countries, to inform decision-makers at 
the European and national level, to offer educational 
material for PRM trainees and physicians and informa-
tion about PRM to the medical community, other reha-
bilitation professionals and the public. The WB states 
the importance of PRM, that is a primary medical spe-
cialty. The contents include definitions and concepts of 
PRM, why rehabilitation is needed by individuals and 

society, the fundamentals of PRM, history of PRM spe-
cialty, structure and activities of PRM organizations in 
Europe, knowledge and skills of PRM physicians, the 
clinical field of competence of PRM, the place of PRM 
specialty in the healthcare system and society, educa-
tion and continuous professional development of PRM 
physicians, specificities and challenges of science and 
research in PRM and challenges and perspectives for 
the future of PRM.

Science and research in Physical and Rehabilitation 
Medicine is relatively young, like the specialty, and have 
some peculiar challenges and specificities. This chap-
ter starts presenting the spectrum of Science in PRM, 
with the possible organization of research on function-
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ing and rehabilitation, an overlook on the international 
congresses topics and PRM journals, and notes about 
how to strengthen rehabilitation research. A thorough 
and complete description of the current situation of sci-
ence and research activities of interest for Physical and 
Rehabilitation Medicine (PRM) in Europe is then faced, 
looking and the new possibilities and challenges. The 
importance of rehabilitation research is defined, and its 
peculiar methodology due to the problem to bridge the 
gap between biology and behavior is discussed, facing 
topics like the relationship between biomedicine and 
PRM (science is wider than biology), and PRM research 
(same game, different rules; the two sides of the same 
coin). The challenges of Evidence Based Medicine in 
PRM are presented, starting from the current situation 
and proposals on how to deal with these challenges: 
means are suggested to improve standards in PRM tri-
als, create sound PRM specific trial designs, and stan-
dardize the interventions; finally, the representation of 
PRM in the “EBM world” and the transfer of scientific 
knowledge into clinical practice are faced. The last sub-
chapters focus on research training and education.

Spectrum of Science in PRM

The spectrum of science and research activities in 
PRM can be described with respect to the curriculum of 
the UEMS PRM Board, the field of competence of the 
UEMS PRM Section, the topics and programmes of ES-
PRM and ISPRM congresses, published in PRM jour-
nals 1, 2 and listed in the Cochrane Rehabilitation Field.3

Organizing human functioning and rehabilitation re-
search

The field of competence for PRM — as described in 
the conceptual description of PRM 4, 5 and represented 
in the European PRM curriculum 6 — requires the de-
velopment of a strong scientific base for a broad range 
of distinct but related scientific fields. Figure 1 shows 
a framework of distinct scientific fields ranging from 
“cell to society” and from the basic to the applied and 
clinical sciences.7, 8 The core concept underpinning 
this conceptualization of distinct scientific fields in this 
framework is the integrative nature of functioning and 
of the ICF model.

Congress topic lists: representing the spectrum of cur-
rent science

The conceptual framework for rehabilitation research 
shown in Figure 1 is a useful starting point to identi-
fy specific scientific topics. A concrete application of 
this framework is the list of scientific topics for PRM 
congresses as first developed and continuously updated 
by ESPRM.9-11 Taking up this approach, ISPRM,12 has 
also developed a scientific topic list useful for PRM 
congresses . ISPRM’s scientific topic list provides a 
comprehensive representation of the spectrum of sci-
ences for PRM. As science is dynamic, the topic list is 
regularly updated in light of the emergence of new sci-
entific approaches and priorities and the elimination of 
approaches that are no longer useful. Based on the expe-
riences from the last ISPRM world congresses in Berlin 
2015 and Kuala Lumpur in 2016 an updated scientific 
topic list has been developed.11 Appendix A shows the 
current topic list.

PRM journals in concert

The publication of scientific studies after a rigorous 
review by peers is instrumental for the research process 
to work as well as for the translation of research into 
practice and evidence-based professional action.13 In in-
teraction with societies and congresses, PRM-journals 
shape the understanding of what constitutes the scien-
tific field of PRM. This enhances the identification of 

Figure 1.—It depicts the relationship of these 3 components forming the 
EBM concept.
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scientists within PRM and the visibility of the scientific 
field for those outside of PRM. Therefore, scientifically 
competing PRM journals have a common interest to 
promote the research process. As did ESPRM.14 ISPRM 
has also developed a web of collaborating PRM jour-
nals coordinated by its publications committee.15

Strengthening rehabilitation research: shaping the fu-
ture of science in PRM

Human functioning and rehabilitation research has 
an enormous potential to become a multi-faceted, co-
herent, research area in which researchers from various 
disciplines generate and integrate new knowledge, and 
coordinate efforts to study how to optimize human func-
tioning and the quality of life of people experiencing 
disability.8, 16 The realization of this potential requires 
the strengthening of research capacity and increased 
research funding.8, 17 Important approaches include the 
education and training of researchers, development of 
dedicated research institutions, national and internation-
al collaboration networks and interdisciplinary univer-
sity centers,18 as well as the scaling up of existing and 
creation of new academic training programs in PRM.19

A new and important initiative to strengthen the evi-
dence base for PRM is the development of a Cochrane 
field for Rehabilitation.20 Since the optimization of 
functioning is the goal of rehabilitation, the proper ap-
plication of the ICF both from a conceptual and method-
ological perspective is fundamental for this initiative.21

These efforts towards strengthening research capac-
ity are important determinants of the future of science 
in PRM.

Figure 1. Distinct scientific fields in Human Func-
tioning and Rehabilitation Research. The figure illus-
trates relationships in the process of communication of 
scientific knowledge between distinct scientific fields. 
The double arrows indicate that knowledge may be 
communicated in both directions. The horizontal dimen-
sion symbolizes the confluence of knowledge generated 
by the basic and applied sciences to serve the clinical 
sciences, and vice versa. The vertical dimension dis-
tinguishes the comprehensive perspective based on the 
integrative model of functioning from the more focused 
perspective of the biomedical aspects of functioning. 
Diagonal arrows illustrate the flow of knowledge with 
respect to both dimensions. Adapted from 8, 19.

Current situation of science and research  
activities of interest for Physical  

and Rehabilitation Medicine (PRM) in Europe, 
specificities and challenges for the future

Scientific and research activities of interest for per-
sons with disabilities is a wider scope which encom-
passes science and research activities “in” PRM. 

The scientific medical research of interest for persons 
with disabilities or disabling health conditions increases 
the scientific knowledge which will improve the quality 
of life of persons with disabilities or disabling health 
conditions.

The European Union (EU) PRM Section action plan for 
science in PRM

The UEMS PRM Section developed an efficient strat-
egy to publish evidence based medicine papers,22, 23 in-
cluding “physical and rehabilitation medicine” in their 
medical subject heading (MeSH).

There is a strong will of the European PRM organiza-
tions to develop science and research activities of inter-
est for PRM in Europe. The European Society of PRM 
(ESPRM), the PRM Section and Board of the Union of 
European Medical Specialists (UEMS) and the Acad-
emy of Rehabilitation Medicine (AEMR) aim is:

—— to support evidence based medicine 24 by means 
of research, teaching and training programs, involving 
medical students, PRM trainees and PRM physicians; 

—— to facilitate, promote, evaluate and carry out, all 
research capable of advancing knowledge in the field of 
persons with chronic disease or disabling health condi-
tions and bringing social, cultural, and economic ben-
efits for society,

—— to encourage collaboration between specialists 
from different disciplines and to develop interdisciplinary 
programs, which bring together several medical depart-
ments as well as other research institutions and industry,

—— to bridge gaps between basic and medical re-
search and to translate basic knowledge into better clini-
cal practice,

—— to contribute to the promotion and application of 
research results in the field of persons with disabilities 
or disabling health conditions,

—— to develop scientific information and communica-
tion in the field of persons with disabilities or disabling 
health conditions,
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—— to participate in the analysis of the European sci-
entific orientation and its potential for evolution in order 
to develop a European research policy in the field of 
persons with disabilities,

—— to facilitate the participation of students and other 
persons with disabilities or with disabling health condi-
tions in higher education and research activities.25

European citizens have a positive attitude toward bio-
medical research

A recent survey for the French national institute for 
health and medical research (INSERM) including 4000 
EU citizens has shown that for 82% of them, medical 
research will bring a better life to their children. This 
underlines how important it is to spread information on 
PRM research to the citizens.

Financial sources of funding research in PRM are nu-
merous and not enough well known

Despite the confidence for biomedical research of 
EU citizens, current research funding methods tend to 
dumb down health care and rehabilitation for disabled 
people and ageing population. PRM physicians push for 
a change.26

The information on funding opportunities needs to be 
developed within the PRM specialty, as there are many 
opportunities in and out of the EU. 

EU research programmes such as Horizon 2020 
(H2020)27 offer opportunities to fund Post-Doctoral 
positions thanks to Marie Sklodowska Curie Actions 
(including Cofund schemes.28 Information support on 
H2020 is available on the web Euraxess).29 Technical 
support is offered in every European country and in 
some universities through the national contact points.

Europe and International charitable and nonprofit 
foundations, are often focused in specific topics, they 
provide financial supports to research. For example in the 
field of spinal cord injury, it is the case for Wings for life 
30 and Christopher and Dana Reeve foundation.31 Max 
Planck Institutes 32 are other well-known examples.

National research agencies are gathered in “Science 
Europe” which is an association of European Research 
Funding Organizations (RFO) 33 and Research Perform-
ing Organizations (RPO), based in Brussels.

Medical schools and universities have dedicated bud-
gets for research activities.34 The university research 

budget composition for all EU countries is rather unbal-
anced, with government core funding clearly being the 
main source of income.34 PRM Facilities at national or 
international level are supporting research programs: in 
France, the UGECAM,35 French network of PRM facil-
ities for stroke, in Italy, the Foundation Don Gnocchi,36 
for Evidence based medicine and Cochrane Rehabilita-
tion and at world level Ramsay, for sport affairs, signed 
letters of intention to cooperate in research activities 
with the ESPRM.

The participation of the non-academic sector in EU 
research (H2020) is considered essential. The involve-
ment of industrial participants, of small and medium-
sized enterprises (SMEs) in particular, is crucial in max-
imizing the expected impact of the actions.

The ethical issues and sciences/research activities in PRM 

The protection of human rights and dignity in the spe-
cific field of biomedical research is being stricter than it 
has been in the past. EU guidelines are available, such 
as the Additional protocol to the convention on Human 
Rights and Biomedicine,37 concerning biomedical re-
search and the protection of animals in research.38, 39

PRM specialists need to pay attention and to avoid 
conflicts of interest in their research activities.40, 41 The 
non-publication of drug trials results raises also ethi-
cal issues in research.42 It is the task of the Accredita-
tion Council for Continuing Medical Education of the 
UEMS (EACCME) 43 to control the ethical quality of 
the PRM congresses.

Publications on “Rehabilitation” had a steady growth, 
during the last decades

Europe and PRM had a leading role in this evolu-
tion.44 Publications of PRM during the last 16 years, 
with a high level of evidence, showed larger multipli-
cation factors compared with those with a low level of 
evidence.45 The publications on rehabilitation are issued 
not only from PRM specialists but also from researchers 
in other fields.46

The scope of science and research activities in connec-
tion with PRM is wide

The main fields of science and research activities 
of interest for PRM are numerous. They represent all 
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components and domains/chapters of the International 
Classification on Diseases and of the International Clas-
sification of Functioning, Disability and Health.47

The main fields of science and research activities of 
interest for PRM are linked to the domains of research 
organized at European research level in the following 
disciplines:48

—— neurosciences, with all the scientific and medical 
fields dealing with the central and peripheral nervous 
system: its normal and pathological formation, develop-
ment, functioning and ageing;49

—— physiology, physiopathology, metabolism and 
nutrition, cardio-vascular system, respiratory system, 
bones and joints;

—— public health, including epidemiology, biostatis-
tics, economy and sociology applied in the health field,

—— health technologies, in particular imaging, devel-
opment of drugs, biotechnology, bioengineering, inter-
ventional techniques for medical diagnosis and treat-
ment;

—— cell biology, development and evolution;
—— genetics, genomics and bioinformatics.

The modalities of scientific and research activities of in-
terest for PRM are numerous

The scientific research of interest for PRM is mainly 
in the field of biomedical research which is the broad 
area of science that involves the investigation of the 
biological process, the causes of diseases, their medi-
cal diagnosis, the evaluation of their consequences on 
functioning, disability and health, at an individual and a 
societal level. The Alliance for Biomedical Research in 
Europe 50 is involved in this field.

PRM biomedical research is mainly represented by 
clinical research & clinical trials.

PRM researchers are more often than in the past in-
volved in:

—— inter disciplinary research programs, within 
teams including other disciplines or bodies of special-
ized knowledge. The Human Brain Project is an inter-
disciplinary program co-funded by the EU;51 

—— applied research programs, directed towards spe-
cific goals and discoveries, such as the development of 
a new medication, a new medical device, or a new reha-
bilitation procedure. They are using existing knowledge 
(gained from basic research) and methodically expand-

ing this knowledge to address the specific rehabilitation 
problems;46

—— pre-clinical trials, involving experiment in cells 
and in non-human animal models;52 

—— translational research, research and development, 
from the laboratory to the patient’s bed and home, are 
the aim of the European Advanced Translational Re-
search Infrastructure in Medicine 53, 54 but even the most 
promising findings of basic research take a long time to 
translate into clinical experimentation, and adoption in 
clinical practice is rare;55 

—— implementation research (IR), evaluate rehabili-
tation health interventions in “real world” settings;56

—— information and communication technologies 
(ICT) robotics and devices research are cited in many of 
the EU research programs “ICT H2020” areas in order 
to tackle societal challenges;

—— basic research programs, in which PRM physi-
cians, are sometimes involved during their Master, PhD 
or Post Doc studies. 

The settings of scientific and research activities in PRM 
are numerous

The number of academic professors in PRM is in-
creasing in some EU countries, leading to the develop-
ment of clinical research activities in their teams. 

The number of PRM facilities with clinical research 
activities is also increasing, some having conventions 
with universities and/or EU PRM bodies such as the 
European society of PRM (Foundation Don Gnocchi,36 
UGECAM,35 Ramsay Health Care).57

Research teams, departments, laboratories and in-
stitutes, are developing inter disciplinary research ac-
tivities, from basic to applied research in one or more 
specific fields.58 They are headed by scientists and/or 
PRM specialists. They are often part of national or in-
ternational networks focused in a field.

The electronic support for communication and in-
formation on the PRM scientific and research 
activities is mainly based on the websites of the 
European PRM organizations 

The European Academy of Rehabilitation Medi-
cine,59 the UEMS PRM Section and Board 60 and the 
ESPRM spread scientific information all over the world. 
Other scientific websites are available in specific fields, 
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for example for stroke with the “evidence based review 
of stroke rehabilitation”.61

ESPRM congresses and the European/Euromediterra-
nean PRM schools are successful
PRM physicians participate both in PRM congresses 

or in topic focused congresses. Topics can be pathologies 
such as stroke, spinal cord lesions, functional disorders 
such as swallowing, mental disorders, health interven-
tions, such as ultrasound diagnosis, joint injections etc.

The congresses of the European Society of PRM are 
held every two years. They have gathered up to 2400 
participants. The main PRM European organizations, 
PRM Section and Board of UEMS and European Acad-
emy of Rehabilitation Medicine participate in these 
congresses. Research, Education, Professional Practice, 
Field of Competence and Ethics are the main topics of 
these congresses. All the fields of PRM are reviewed.

Two new events have been held during the ESPRM 
congress in 2016, the “Labs’ Day session” and the “My 
Rehab Thesis in 180 seconds” (MRT180). They will be 
held again in the next congress in Vilnius May 2018. In-
ternational and EU national congresses of PRM are listed 
on the website of the ESPRM in the calendar of events.62

Three international PRM schools are held every year. 
They spread evidence based knowledge and present re-
cent research activities to PRM trainees (the Euro Medi-
terranean Rehabilitation Summer School Haim Ring in 
Syracuse of Italy, the Intensive Teaching Programme Co-
femer Ajmer Sofmer and the European School Marseille 
of France on Motor Disabilities). A new European school 
for PRM trainees will be available in Vilnius 2018.

European and International congresses focusing on 
specific topics, such as Pain, ageing persons, Stroke, 
SCI, ENMG etc, welcome PRM physicians and all the 
professionals interested in the field. ESPRM has set up 
special interest scientific committees 63 which are the 
link between the ESPRM, scientific societies and all 
professionals focused on a topic, with dedicated con-
gresses and scientific journals.

PRM scientific journals are very active
As for the oral communications in congresses, the 

written scientific communication from PRM physicians 
can be submitted either to PRM journals or to other sci-
entific journals specialized in a topic. The emergence 
and development of open access has been and still is a 

great challenge, both for the authors and the readers. It 
is not always easy to download the full paper.

The European Journal of PRM is the official journal 
of the ESPRM and of the UEMS Section of PRM.64 

The Journal of Rehabilitation Medicine is the offi-
cial journal of the European Academy of Rehabilitation 
Medicine and of the UEMS European Board of PRM.65

The other European PRM journals have been listed in 
a publication.66

The Cochrane Rehabilitation field is a chance for the 
future of Rehabilitation
Scientific literature review deals with secondary 

sources published in academic, peer reviewed journals 
and follow a methodology for the analysis of the avail-
able data (key words, MeSH, search engines such as 
PubMed). The scientific literature review provides the 
current state of the medical scientific knowledge in a 
field. For stroke, an example is the evidence-based re-
view on stroke rehabilitation.61

Starting from the evidence based committee of the 
ESPRM,63 under the guidance of Professor Stefano 
Negrini and co-workers (Carlotte Kiekens, Elena 
Ilieva and Frane Grubisic) PRM EU organizations and 
other international PRM organizations have been wel-
comed by Cochrane in a new “Cochrane Rehabilitation 
Field”67 based on the fields of competence of PRM.

Cochrane Rehabilitation Field is aimed to ensure that 
all rehabilitation professionals can apply evidence based 
clinical practice, combining the best available evidence 
as gathered by high quality Cochrane systematic reviews, 
with their own clinical expertise and the values of pa-
tients. Our vision is a world where decision makers will 
be able to take decisions according to the best and most 
appropriate evidence in this specific field. Cochrane Re-
habilitation Field wants to improve the methods for evi-
dence synthesis, to make them coherent with the needs of 
people with disabilities or experiencing disability and the 
daily clinical practice in rehabilitation.

Challenges for the future
Main challenges are influencing research activi-

ties in PRM 
—— an ethical one, with the United Nations rights of 

persons with disabilities 68 for equal access to medicine 
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short time using simple word, as for the Three Minutes 
Thesis.78

The Board/ESPRM school: during the next congress 
in Vilnius will be organized for the first time a school 
for PRM trainees which will cover the whole curriculum 
of the specialty. It will benefit from special sessions of 
the three schools for European PRM trainees which are 
organized every year, the Euro Mediterranean Rehabili-
tation summer school in Syracuse, the Intensive teaching 
program COFEMER, SOFMER, AJMER (during the 
French SOFMER congresses) and the European School 
Marseille on motor disabilities. Lessons on the main top-
ics of our specialty will be held by experts in the field. 

The access of PRM masters, PhD students and Post-
docs to the EU research programs, such as H2020 is en-
couraged by the ESPRM. PhD disabled students could 
benefit from dedicated funding.79

The European PRM organizations are currently in-
volved and willing to do more, in developing science 
and research activities of interest for the disabled per-
sons. They are convinced that the future of PRM is re-
search!

Importance of rehabilitation research  
in establishing needs and the value of both 

current and new approaches to rehabilitation

PRM has fully endorsed the principles of evidence-
based medicine and research in PRM has made great 
progress during the last three decades. Whereas the 
physiological mechanisms of action of physical modali-
ties of function have traditionally been central to scien-
tific interest during the last decades of the 20th century, 
an increasing number of prospective trials have been 
performed, in which the clinical efficacy of rehabilita-
tion in many diseases, such as low back pain, stroke, 
brain and spinal cord injury,78-80 rheumatoid arthritis, 
cardiovascular, pulmonary and metabolic disorders, 
has been tested. For most conditions, meta-analyses 
and (inter)national guidelines and clinical pathways are 
available and provide levels of evidence for distinctive 
interventions.

Relevance of research 

The specialty aims to foster an increased interest and 
involvement in research in rehabilitation. This has re-

and rehabilitation, to quality of life in the society;
—— a public health one, with the demography of 

chronic diseases, the development of ageing-related 
impairments 43 together with the societal impact of re-
search;69

—— a scientific one, with the development of the med-
ical scientific knowledge in all fields;69

—— a technological one, demonstrated by the increas-
ing use of imaging and research laboratories with inter-
disciplinary activities, including clinicians.70

With also the development of e-medicine (database, 
search engines, eBooks) and of robotics.71, 72

—— an economic one, with the increase of the health 
expenses at state level and the cost of research. The 
funding of research in EU is not one of the highest in 
the world, it varies from a country member to the other 
one. In 2020, 3% of the EU’s gross domestic product 
(GDP) should be invested in research and development 
(R&D). Health and ageing are among the main topics of 
research for EU programs (Europa EU).

PRM in Europe is willing to increase the number 
of researchers and to elevate the quality of re-
search

Education to research will be a key issue all along the 
medical studies, for undergraduate students, for post-
graduate PRM trainees with access to the master and 
PhD programs, the post-doctoral programs. 

Undergraduate programs in the medical schools, 
should include critical reading 73 and biostatistics. 
Postgraduate programs in the faculties of medicine, 
should support the development of the scientific think-
ing with journals club,74 master programs with initia-
tion to research during the first year. The topics are of-
ten: systematic reviews, medical literature databases to 
search, bibliography management, methods in therapeu-
tic evaluation, principles of epidemiology, advanced bio-
statistics, critical thinking, training in a laboratory etc.

Articles, teaching and training programs, for scientif-
ic oral and written communication, either for academic 
meetings, interdisciplinary cooperation or for public 
oriented communication, are now available.75-77

During the ESPRM congress is organized a presenta-
tion in three minutes of research works from PhD stu-
dents, so called, “My rehab thesis in 180 sec” which is 
a way to present a research project in rehabilitation, in a 
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the person: it is a part of the person (no matter whether 
organ or molecule). Let’s imagine a gradient running 
from molecules to the person, and then to populations. 
At the “population“ extreme, the field of epidemiology, 
the core topic is again not the person: persons appear 
as replicable individuals, whose properties can be sum-
marized by measures of their central tendency (means, 
medians). 

Conversely, the Clinical Medicine model –apparently 
in contrast with the bio-medical model — entitles the 
single person as a whole as its primary interest, and it 
aims at applying a person-centered healthcare (includ-
ing shared decision-making): its relationship with social 
aspects is inseparable. In other words, the disciplines 
belonging to Clinical Medicine — such as PRM — are 
not bounded to any specific body ‘parts’ and encom-
pass the patient-environment interaction (including the 
patient-therapist relationship, and optimal gathering of 
patient’s preferences, values, and goals). The person-to-
person relationship (one of “cure and care”) is forcibly 
unique, sensitive to emotional and cultural factors, and 
in line with the growth of the so-called bio-psycho-so-
cial model of medicine. For sure, the unitary ‘phenom-
enon’ (the ill person and his/her signs and symptoms) 
conceals troubles in his/her biological parts, yet the 
patient’s behavior is also characterized by freedom and 
thus unpredictability. Not so clear understanding and 
‘repairing’ the ill person is the specific goal of Clinical 
Medicine, yet it requires an approach wider than para-
digm underlying biological sciences. 

This chapter asserts the scientific status of PRM, an 
essentially-clinical medical specialty, by highlighting 
the specificity of its research paradigms. PRM aims to 
foster an increased interest and involvement in research 
in rehabilitation because research is necessary to under-
stand the basic processes of rehabilitation, such as — 
for example — how individuals acquire new skills, or 
how different tissues in the body (e.g. muscles, or neu-
ral pathways) can recover from or adapt to the effects 
of trauma or disease. Research can also delineate the 
incidence and prevalence of disabilities and disabling 
health conditions, and new rehabilitation technologies 
emerge and should be adapted for use by people with 
disabilities. Moreover, the cost of healthcare and reha-
bilitation services is constantly increasing, and politi-
cians force healthcare providers to restrict their expens-
es and to show that they efficiently organize this care. 

sulted in an increasing number of publications in high 
impact international scientific journals. Its vision is that 
research is necessary to understand the basic processes 
of rehabilitation such as how individuals acquire new 
skills, and how the tissues of the body (for example, the 
muscles, or neuronal pathways in the central nervous 
system) can recover from or adapt to the effects of trau-
ma or disease. Research can also delineate the incidence 
and prevalence of disabilities, and identify the determi-
nants both of recovery and of the capacity to change, to 
acquire new skills, and to respond to rehabilitation. 

New technologies emerge and should be adapted for 
use by people with disabilities. Rehabilitation technol-
ogy is one of the most important and promising research 
fields today and in the future. Tissue engineering and 
other modern technologies are contributing to this field. 
The costs of health care and of rehabilitation services 
will increase and politicians will force health care pro-
viders to restrict their expenses and show that they or-
ganize this care efficiently. PRM specialty is a reliable 
partner in the discussion with patients, politicians, min-
istries of health and insurance companies, as it has the 
capacity to base its arguments on sound evidence in the 
public arena, which only research can provide.

Methodology of research in Physical and Rehabilitation 
Medicine: bridging the gap between biology and be-
haviour. Biomedicine and Physical and Rehabilita-
tion Medicine: science is wider than biology 

It seems that in Medicine there are two (not mutu-
ally exclusive) models: the one linked to Bio-medicine, 
and the other representing Clinical Medicine, including 
Physical and Rehabilitation Medicine (PRM).80 What is 
respectively meant here by the terms “Bio-medicine” 
and “Clinical Medicine” is later detailed.

The dominant model is the bio-medical one, just a 
mild variant of the scientific paradigm, dating back to 
the 17th century, which is reductionist and determinis-
tic. In order to understand the whole, the parts must be 
observed (reductionism, as in anatomy), and general 
invariant laws regulating the interactions across parts 
must be discovered (determinism, as in physiology). 
In principle, any “phenomenon“ (what is appearing, 
according to the Greek etymology) is potentially pre-
dictable because it reflects physical laws. According 
to the biomedical model, the unit of observation is not 
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evidence. The biomedical methods are strong and well-
known, based on established disciplines, spanning from 
biomechanics to neurophysiology, from biochemistry 
to epidemiology. Conversely, methods coming from 
clinical and behavioral sciences need to be reinforced 
by specific research designs, and proudly claimed for as 
a key source of scientific identity of PRM. A wider dif-
fusion of these designs may also help to promote com-
munication and knowledge translation with other non-
medical professionals, who also work with people with 
disability.

Even the name ‘Physical and Rehabilitation Medi-
cine’ needs some reflection:89 is the adjective ‘physical’ 
redundant or restrictive? Not at all, if this term is linked 
to its Greek etymology (physis means nature, the uni-
verse to which Mankind also belongs), as in other terms, 
such as “physician” or “physiology”. In this sense, 
‘physical’ indicates a type of medicine ‘practiced from 
the outer world on the person as a whole’ (in agreement 
with the biopsychosocial model of medicine). On the 
other hand, ‘rehabilitation’ indicates the goal, which is 
aiming at restoring a person’s ability (i.e. the best pos-
sible interaction with the outer world). The intersection 
between the most various ‘physical’ means and the ‘re-
habilitation’ goal is the cultural pillar of PRM. However, 
government agencies and providers often seek evidence 
of the cost-effectiveness of rehabilitation and usually 
require the services as a whole to be evaluated, because 
a wide range of different techniques has to be available 
to the treating team in order to meet the different needs 
of individuals in any group of patients. This really is the 
nub of the problem, as PRM practice produces results 
through a series of, or the interplay between, a number 
of interventions. Demonstrating the impact of a single 
rehabilitation intervention is not consistent with ‘real 
life’, and while it is essential for identifying effective 
individual procedures to be included in a rehabilitation 
program, it cannot in itself effectively evaluate the pro-
gram as a whole. Unlike biomedical research, where a 
single treatment is usually tested on many individuals, 
in PRM several treatments are often applied to a single 
individual. The unit of treatment is thus the ‘program’ 
as a whole. This needs not to be arbitrary. It should fol-
low the logic of rigorous decision-tree algorithms: dif-
ferent treatments are assigned to single individuals, yet 
according to reproducible rules. To sum up, in order to 
produce practice guidelines, it is important for PRM to 

PRM is a reliable partner in the discussion with patients, 
politicians, ministries of health, and insurance compa-
nies, to the extent that it has the capacity to base its ar-
guments on sound evidence in the public arena, which 
only research can provide.

PRM research: same game, different rules 

PRM has fully endorsed the principles of evidence-
based medicine, and research in PRM has made great 
progress during the last decades.81, 82 In our field, this 
process of knowledge and decision-making usually 
tries to include three essential points: best scientific 
evidence, clinical expertise, and need and wishes of 
patients. This process is complex because PRM has its 
roots in biology (deep knowledge of human anatomy, 
physiology, and various pathologies), but also spans 
to behavioral sciences.83 Such a double nature of PRM 
is a source of charm, yet it requires high versatility in 
performing research, depending on the location of the 
research topic along the biology-behavior continuum. 
Studying the effect of shock-waves on soft tissues does 
not require the same method suitable for studying de-
pendence in daily life, attention deficits, pain, fatigue, 
or social interaction, in individuals. The latter variables 
relate to the person as a whole; the object of observation 
is a unitary subject interacting with the observer. For 
these reasons, rehabilitation research does not sit com-
fortably with some standard approaches to basic science 
and biomedical research interventions.

Moreover, behavioral research is often considered –
according to reductionist-deterministic model — to be 
“qualitative” and flawed by “subjectivity”. Conversely, 
there are no reasons why human behaviors and percep-
tions should not be amenable to rigorous scientific in-
vestigation. However, instruments and methods must be 
suitable to the study goals. 

In short, the key differences between the biological 
(Bio-medicine) and the behavioral (Clinical Medicine) 
research paradigms relate to: 1) variables analyzed; 2) 
statistical methods, and 3) trial designs.80

PRM research: the two sides of the same coin

In summary, PRM research uses methods coming 
from both the biomedical field and clinical and behav-
ioral sciences, in order to generate useful high-quality 
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been published, assisting scientists and clinicians with 
evaluation, e.g. the Physiotherapy Evidence Database 
(PEDro) Scale.

The PEDro Scale is based on the Delphi list devel-
oped by Verhagen et al. at the Department of Epide-
miology, University of Maastricht.92 It is a criteria list 
for quality assessment of randomised clinical trials for 
conducting systematic reviews developed by Delphi 
consensus.93, 94

Alternatively, the Cochrane Collaboration promotes 
tools to evaluate the risk of bias in single studies. These 
evaluation tools contribute, among others like outcomes 
etc. to formulate systematic reviews and meta-analyses. 
Nevertheless, systematic reviews do not grade the over-
all quality of evidence across outcomes. Because sys-
tematic reviews do not — or at least should not — make 
recommendations, the quality of evidence is rated only 
for each outcome separately.

Caution should therefore comprise simple grading 
systems rating external evidence from 1 to 4 like the 
Oxford levels of evidence.

Finally, to get an overview of the entire body of evi-
dence on a specific topic, results may be summarized 
and valued by different scoring systems. This is a task 
for guideline panels which have to determine the over-
all quality of evidence across all the critical outcomes 
essential to a recommendation they make. Guideline 
panels provide a single grade of quality of evidence for 
every recommendation, but the strength of a recommen-
dation usually depends on evidence regarding not just 
one, but a number of patient-important outcomes and 
on the quality of evidence for each of these outcomes. 
This complex and multidimensional evaluation requires 
specific evaluation tools.

A widely used methodology that is also used by the 
Cochrane Collaboration is the Grading of Recommen-
dations, Assessment, Development, and Evaluation 
(GRADE) system.95 This tool was developed for work-
ing groups of experts and scientific societies to evaluate 
the current evidence and formulate recommendations 
and suggestions for clinical practice.96

Outcomes in the GRADE system are the strength of 
recommendations and the quality of evidence. 

Quality of evidence is classified as 
—— High: confidence that the true effect lies close to 

that of the estimate of the effect 
—— Moderate: there is moderate confidence in the ef-

recognize also the value of dynamic learning (through 
the application of the so called ‘Plan-Do-Study-Act’ cy-
cle), and move in the direction of systems knowledge, 
agreeing on the use of common sets of methods and 
measures for developing and disseminating evidence.88 
Specific research (also borrowed from different disci-
plines, including social sciences, and then optimized ac-
cording to PRM research needs) using dedicated rules 
and skills should thus be encouraged from the cultural, 
political and financial point of view, and become ex-
plicit components for building a PRM curriculum.

Challenges of evidence based medicine in PRM

“Absence of evidence is not evidence of absence”.90 
This provocative statement represents one side of the 
coin in an ongoing debate on evidence based medicine 
(EBM). On a closer look it means that the absence of 
external evidence for individual forms of therapies is 
not proof of their ineffectiveness.

So what is the concept of EBM?
According to the pioneers of EBM Gordon Guyatt 

and David Sackett, co-founders of the first international 
EBM working group (“evidence based medicine work-
ing group”), EBM is “the conscientious, explicit, and ju-
dicious use of current best evidence in making decisions 
about the care of individual patients.” The practice of 
evidence-based medicine means integrating individual 
clinical expertise and patient values with the best avail-
able external evidence from systematic research.91 Sack-
ett demonstrated how these three areas of EBM form the 
valuation of therapy methods and how they have to be 
evaluated for each individual patient (Figure 1).24

Best external evidence

EBM has promulgated a hierarchy of best research 
evidence and ranks them according to the strength of 
their freedom from the various biases that beset medi-
cal research. The quality of external evidence may be 
judged on different levels:

—— single studies;
—— systematic reviews and meta-analysis; 
—— recommendations and guidelines. 

For each of these levels, evaluation tools and meth-
ods have been elaborated. To judge the quality of a sin-
gle study, checklists of items for reporting trials have 
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studies can be upgraded because of large effects, dose 
response and confounders.

It is of utmost importance that the GRADE system 
states that:

—— clinicians, patients, third-party payers, institution-
al review committees, other stakeholders, or the courts 
should never view recommendations as dictates. Even 
strong recommendations based on high-quality evidence 
will not apply to all circumstances and all patients;

—— users of guidelines may reasonably conclude 
that following some strong recommendations based on 
the high quality evidence will be a mistake for some 
patients. No clinical practice guideline or recommen-
dation can take into account all of the often compel-
ling unique features of individual patients and clinical 
circumstances. Thus, nobody charged with evaluating 
clinician’s actions, should attempt to apply recommen-
dations by rote or in a blanket fashion.

Situation of PRM

There is no doubt about the importance and neces-
sity of Evidence Based Medicine (EBM) in positioning 
and developing the specialty of PRM. In the past, trials 
of high quality, especially randomized controlled trials 
were sparse, leading to predominance of clinical experi-
ence and patient values. Especially in PRM, trials on a 
high scientific level bear a lot of challenges and contro-
versies and are therefore difficult to execute.

Challenges of PRM

The nature of the PRM specialty is fundamentally 
different from others, e.g. internal medicine or even 
surgery. Administering drugs to patients is relatively 
easy to standardize, both in dosage and compliance, and 
blinding can be done adequately. 

Also surgery adheres to highly standardized proce-
dures in reproducible settings. Recently, researchers 
have even implemented sham surgery to control for 
treatment effects (Arthroscopic partial meniscectomy 
versus sham surgery for a degenerative meniscal tear.).

The specialty of PRM adopted the ICF as concept for 
its clinical work (not applicable for medical diagnosis, 
refer publications on cases with imagery, ultrasounds 
etc.). This implies a number of influential variables, 
from body structures and function up to personal and 

fect estimate. The true effect is likely to be close to the 
estimate of the effect, but there is a possibility that it is 
substantially different

—— Low: confidence in the effect estimate is limited. 
The true effect may be substantially different from the 
estimate of the effect.

—— Very low: very little confidence in the effect esti-
mate. The true effect is likely to be substantially differ-
ent from the estimate of effect.

Strength of recommendations means: the strength of 
a recommendation reflects the extent to which a guide-
line panel is confident that desirable effects of an in-
tervention outweigh undesirable effects, or vice versa, 
across the range of patients for whom the recommenda-
tion is intended.

The GRADE system suggests using the terms strong 
and weak recommendations.

A strong recommendation is one for which the guide-
line panel is confident that the desirable effects of an 
intervention outweigh its undesirable effects (strong 
recommendation for an intervention) or that the unde-
sirable effects of an intervention outweigh its desirable 
effects (strong recommendation against an interven-
tion). Note: Strong recommendations are not necessar-
ily high priority recommendations. A strong recommen-
dation implies that most or all individuals will be best 
served by the recommended course of action.

A weak recommendation is one for which the desir-
able effects probably outweigh the undesirable effects 
(weak recommendation for an intervention) or unde-
sirable effects probably outweigh the desirable effects 
(weak recommendation against an intervention) but ap-
preciable uncertainty exists.

A weak recommendation implies that not all individ-
uals will be best served by the recommended course of 
action. There is a need to consider more carefully than 
usual the individual patient’s circumstances, preferenc-
es, and values. When there are weak recommendations 
caregivers need to allocate more time to share decision 
making, making sure that they clearly and comprehen-
sively explain the potential benefits and harms to a pa-
tient.

Consequently, the GRADE system does not automat-
ically rank RCT higher than observational studies (like 
the Oxford system would do). For instance, RCTs can 
be downgraded because of risk of bias, indirectness, im-
precision and publication bias. However, observational 
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Another challenge is the use of combination thera-
pies. In clinical practice PRM therapies are often com-
bined with each other or are prescribed in combination 
with drug therapy. Because there are a lot of possibilities 
to combine therapies, it was, in the past, not possible to 
design clinical trials of all possible combinations. These 
designs make the interpretation of each single treatment 
used very difficult. The question often remains if the 
used interventions influence each other. Furthermore, 
PRM physicians, more than in other specialties, are 
often dealing with multi-morbid patients. For obvious 
reasons designing and executing adequate studies with 
suitable participants can be very challenging.

Many of the above mentioned reasons contribute to 
the fact that inadequate study design, small number of 
participants, different parallel group designs and in-
sufficient blinding and placebos led, among others, to 
poorer trial quality, especially compared to pharmaco-
logic trials. Subsequently, studies performed in the past 
in our field were often not included in meta-analyses 
and consequently many of our specific treatments lack 
higher grade of evidence. As a consequence, this leads 
to impaired recognition from clinicians and research-
ers in the scientific community and an underrepresenta-
tion in EBM textbooks. In times of increasing financial 
shortcuts there may be tendencies to misuse this “lack 
of evidence” by stakeholders of healthcare systems to 
reduce costs. Out of this attitude, considerable pressure 
by health care may occur not to fund diagnostic and 
therapeutic procedures in the field of PRM.

Besides methodological shortcomings in PRM stud-
ies, the difference between organ based medicine and 
PRM is also promoted by the fact that the former is high-
ly influenced by industrial interests, which may explain 
those different levels of evidence-based knowledge.98

How to deal with these challenges

Fortunately, in recent decades strong efforts were un-
dertaken to increase the number of high quality studies 
and RCTs in the field. Progress was made in design and 
statistical methodology. Also inclusion and exclusion cri-
teria in reviews influence results. One example of the in-
fluence of the number of high quality studies influencing 
meta-analysis outcomes is the recent second update of a 
Cochrane review on TENS in acute pain. In the past years 
data were insufficient to support the effectiveness of TENS 

environmental factors. This concept reflects patient’s 
reality but counterweighs standardization of procedures.

Many PRM interventions are heterogeneous in its 
application, dosage (intensity, duration, frequency of 
application) and individual preference, both by clini-
cians and patients. Fundamental experimental data on 
treatment effects are sparse. This makes it difficult to 
design an effective placebo method if the underlying 
mechanism is not clear. Often, up to date and scientifi-
cally sound knowledge on physical modalities comes 
from other specialties. For example, research on “sono-
poration” (ultrasound-driven transport of drugs through 
the skin) is currently strongly promoted by oncological 
scientists. This scientific approach provides scientific 
models, which can be easily adopted for PRM purposes, 
e.g. delivering drugs in musculoskeletal problems.

The number of researchers is relatively small, al-
though rapidly growing. 

Funding of trials, especially of basic experimental 
research is too little and cannot be compared to pharma-
ceutically driven trials.

A major challenge in conducting high quality clinical 
trials is the understanding of placebo in our specialty. 
Fregni, Imamura and others published a fundamental 
paper as a result of the International Placebo Sympo-
sium Working Group on recommendations and chal-
lenges for placebo control in PRM.97 They identified 
several challenges of placebo use in PRM clinical trials. 
Some of them are reflecting the framework, concept and 
working principles of the specialty.

—— Development of placebo and sham devices
—— Lack of standards in PRM therapies
—— Treatment heterogeneity due to therapist skill dif-

ferences
—— Issues with adequate masking
—— Personal interaction between therapist and patient
—— Personal beliefs, previous experience and moti-

vation
—— Small effect sizes
—— Long follow-up
—— Lack of training to conduct clinical research
—— Use of medical devices.

Furthermore, some clinical conditions, simply do not 
allow the use of placebo or sham device. These condi-
tions comprise trials testing hydrotherapeutic interven-
tions, effectiveness of lower limb prosthesis, or use of 
sham-orthosis for drop foot.
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Recommendations and guidelines from adjacent sci-
entific societies can be adopted for standardization of 
treatment interventions. For example, the American 
Heart Association and the American College of Sports 
Medicine published distinct recommendations for ad-
ministering exercise therapy to different groups of pa-
tients.102 These guidelines have to be adopted by PRM 
as standard procedures.

Representation of PRM in the “EBM world”

Up to now the specialty of PRM was not distinctly 
and uniquely represented in various databases of EBM. 
One has to look for “physiotherapy”, “physical thera-
py”, rehabilitation”, or “exercise” to find EBM data in 
our field. The launch of Cochrane PRM is a major step 
to overcome this problem. Within the Cochrane Fields 
and Networks, Cochrane Rehabilitation Field was es-
tablished in 2016 and can serve as a Field, whose aim 
is to function as a bridge between the stakeholders and 
Cochrane.1 The available evidence with regard to re-
habilitation will be disseminated to the different con-
cerned health professionals by means of educational, 
communication or publication strategies. Methodologi-
cal issues will be tackled.

Transfer of scientific knowledge into clinical practice

After this knowledge translation, it is crucial to trans-
fer evidence and guidelines into clinical practice. Espe-
cially in PRM, this does not only comprise PRM phy-
sicians but furthermore the entire rehabilitation team. 
This underlines the importance of the PRM specialist 
as a leader of the therapeutic team who consequently 
promotes EBM based procedures in the therapeutic and 
rehabilitative process. This requests adequate commu-
nication skills to convince all team members and imple-
ment it in daily routine. 

It may be supportive to establish national working 
groups to facilitate this process.

Conclusion

EBM is part of modern medicine and thus also part of 
PRM. Nevertheless, we have to be aware that EBM is 
often reduced to external evidence based on meta-anal-
ysis and randomized, placebo controlled trials. PRM tri-
als cannot be compared to pharmaceutical ones. Corre-

treatments in acute pain. By increasing the number of high 
quality RCTs and by excluding studies with insufficient 
dosage of TENS the Cochrane conclusion was upgraded 
to a tentative recommendation for the use of TENS.99

Improve standards in PRM trials

The main road to improve the appreciation of PRM is 
improving clinical research in quality and quantity, both 
on the level of basic science in the laboratories and on 
the clinical level. 

The latter nowadays makes the conduct of high quality 
clinical trials such as the placebo or sham-controlled ran-
domized clinical trials mandatory. Only these trials have 
the chance to be included in meta-analysis, e.g. Cochrane 
reviews, that provides the basis of recommendations and 
guidelines. This is important because clinical recommen-
dations and guidelines influence medical education en-
suring the implementation in daily clinical routine. 

Create sound PRM specific trial designs

Basically, one should not be misguided transferring 
all the principles of high quality trials in pharmaco-
therapy directly into the field of PRM. Several differ-
ences have to be taken into account requesting a specific 
concept of double-blinded randomized controlled trials 
(RCT) in the field of PRM. Generally, scientists made 
efforts elaborating recommendations recognizing the 
difference between pharmacologic and non-pharmaco-
logic trials and facilitating recommendations conduct-
ing the latter.100 This group also gives recommendations 
for design and manuscript preparation taking into ac-
count the nature of non-pharmacologic trials.

Standardize interventions

Interventions in PRM are not often homogeneous. 
Responsible for this are lack of basic scientific data, 
preferences of patients and clinicians, recommenda-
tions of manufacturers and others. As example for neu-
romuscular electrical stimulation of extensor muscles 
in osteoarthrosis of the knee, a variety in amplitude, 
frequency, electrode size and location are published. 
Only few reviews up to date made efforts to determine 
parameters generating best clinical treatment effects.101 
This standardization is necessary to conduct trials with 
comparable interventions.
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Table I.

Table IA summarizes the main differences. The “variables“ related to the person are so-called “latent“ variables or “traits“.84 They cannot be entirely 
observed, they are not ‘manifest’: independence, pain, fatigue, balance, language skills and the like are hidden in the person. Their presence and their 
quantity can only be inferred from representative observable behaviours. Typically, these are selected and listed as items in cumulative questionnaires 
or scales. The amount of the variable is reflected by the ordinal, integer scores (also said “raw scores“; e.g. an independence score achieved on the 
Functional Independence Measure scale). The construction and validation of outcome measures is at the core of PRM research methodology, not less than 
biomechanical and neurophysiological methods. This scientific field is known as psychometrics, due to its origin, in the early 20th century, from the study 
of ‘psychological’ phenomena; however, the term ‘person-metrics’ should be preferred. 

Table IB summarizes the specificity of statistical analyses aiming at measuring “latent variables“. These are properties “hidden“ in the person (such 
as knowledge, perceptions, capacities, mood and the like), which can only be inferred from representative behaviours. Once the variable of interest is 
defined, scale construction becomes a priority. The methods of construction and validation of these tools are complex and imply not only clinical and 
mathematical skills, but also deep epistemic reflection (in order to create scales that reflect real, existing — albeit hidden — variables). A key point is 
the validity of raw scores as measures: indeed, raw scores given to items (e.g. 0/1: absence/presence; 0/1/2: no/moderate/intense; etc.) are just counts 
of observations (e.g. how many times it happened that 0 rather than 1 was observed, etc.) but they do not tell us “how much more” of the variable does 
“presence” mean compared to “absence”, nor they tell us “how much more” of the variable does “moderate” mean compared to “absent”, and how much 
“less” does it mean compared to “intense”. Sophisticated mathematical modelling is needed (e.g. the Rasch analysis), deeply nested in PRM culture 85 not 
only in educational and sociological research paradigms. 
Once the appropriate measures of the proper variables have been achieved, conventional statistics come to play. Oversimplifying the topic, statistical 
models mainly try to answer the critical question: is a given difference (between groups, before-after treatment, etc.) observable by chance alone? In 
conventional “bio-medical” statistics a significance level is often the final criterion: if that difference can be observed by chance beyond an arbitrary 
percent of the potential replications of the same measurement (usually, 5%, i.e. P=0.05), results are said to be “non-significant”. This Neyman-Pearson 
hypothesis-rejection paradigm is best applied to indexes of central tendency in populations (usually means and medians) and gives protection against 
false-positive results (i.e. those that may come from pure chance). But, first the substantial protection against false-positive findings paradoxically 
decreases, the more the number of observations increase: in large samples irrelevant differences can easily become statistically “significant” despite being 
marginal or useless in clinical practice. Second, the more you are protected (which is the case with small samples), the more true-positive results will be 
also discarded. Therefore, an increasing interest can be observed for the estimation of “power” (the probability for detecting true-positive results) and of 
the sample ‘size’, and ultimately of the clinical ‘importance’ of the effects, together with their p-based significance (Table IB).
Along the same line, other sophisticate statistical approaches are available, and their use is growing in PRM literature, in order to understand changes in 
individuals (and not just in populations). An example is the search for: a) the “minimal detectable change” (MDC, also called “minimal real difference”), 
i.e. the smallest change (e.g. before and after a treatment) that likely reflects true change rather than measurement error alone, in single individuals. Its 
value is linked with reproducibility indexes, and distribution-based statistical models; and b) the “minimal clinically important difference” (MCID), that 
represents the smallest measurement change to be considered meaningful according to clinical criteria (linked to an external judgement, implying anchor-
based statistical models), and must be equivalent to or higher than the MDC. 

Table IC illustrates the third and last rule of the game to be considered, i.e. the trial design. Again oversimplifying this scientific topic, one can say 
that trial design aims at estimating the strength of causal relationship between treatment and outcome. The more a causal inference is sustainable, the 
more an observed outcome can be said to be a result. Statistics tells you whether the outcome is not incidental; trial design supports your claim that 
the cause was the one you supposed. In other words, the trial design strives to solve the unavoidable “third variable explanation problem” (a type of 
confounding in which a third’ variable –actually, one or many more, often unsuspected– leads to a spurious causal relationship between two others). 
Various forms of control can be imposed to the study procedures, in order to minimize the role of ‘third variables’; the archetype of these procedures is 
the randomized double-blind controlled study (RCT). This practice is useful, necessary, and feasible in some PRM areas. But, as Table IC shows, for 
many reasons such designs can be impractical in behavioural research. Often a combination of experimental, non-experimental, and qualitative designs 
can provide a scientifically sound analysis of effectiveness in rehabilitation. For example, refined “quasi-experimental” research paradigms-stemming 
from psychological and social research are available,86 including single-case designs, time-series research designs, Small-N designs, and other special 
observational designs (e.g. the so-called practice-based evidence study designs).87 These designs may represent the right solution to research questions 
that cannot be stretched on an arbitrary standard to which exact conformity is forced (like in the myth of the Procustean bed), e.g. the RCT designs. Of 
course, the systematic reviews and associated methods of making practice recommendations need to be more sensitive to non-RCT evidence, in order 
to really identify and correctly grade best evidence for clinical practice.82, 88 For example, well-conducted cohort, correlational, or matching studies may 
give information that is more applicable to practice than explanatory RCTs with narrow inclusion criteria.
Clinical medicine (including PRM) Biomedicine

A) Variables
Behavioral; properties of the person as a whole (e.g. independence, fatigue, pain, balance, 

communication, etc.); often described by items in questionnaires, assessed by an observer 
(sometimes the subject himself).

“Latent”. Not entirely or directly observable. Their quantity can only be inferred from 
counts of behaviors representative of the subject’s property (e.g. counts of responses to a 
questionnaire may indicate more or less independence in daily life, fatigue, pain, etc.).

“Measures” are ordinal, discrete (counts of events). Each response may be counted as ‘one 
more’, yet its “weight” is unknown. Heavy non-linearity and errors affect the sums of 
counts taken as proxies of the true “quantity”. 

Properties of parts of the person (e.g. skin temperature, 
arterial pressure, nerve conduction velocity, blood tests, 
CT scans, etc.). 

“Manifest”: their quantity is entirely open to observation.
Continuous, linear, measures. High precision and reliability 

through instrumental measurement.

(To be continued)
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ers and senior colleagues with an academic interest in 
PRM offer medical students a possibility to participate 
in a current rehabilitation project, involving them not 
only in data collection but also in helping to analyse 
the data and even developing a scientific text. It should 
be required that exposure to research training becomes 
a compulsory part of postgraduate PRM training. This 
may later lead to the possibility to recruit such junior 
co-workers to become PhD-students in Physical and 
Rehabilitation Medicine. From Sweden, we have had 
several such recent examples.103, 104

However, vital to research training in PRM is to de-
velop academic centers with sufficient sustainability 
and critical mass, to allow a continuing and vivid sci-
entific dialogue and production. These centers should 
contain several permanent research positions, necessary 
laboratory functions and technical staff. They should 
always be linked to a clinical department to facilitate 
the interplay between practice and research and to make 
translational research possible. Currently, in Europe, 
the distribution of academic positions in PRM is very 
patchy, if one considers that 47 and 46 PRM chairs 
can be counted in France 105 and Italy,106 respectively, 
against one in Germany, and only a few in the UK.

sponding to the holistic approach to patients, a holistic 
research concept, from basic research to meta-analysis 
has to be implemented reflecting the framework of 
PRM. As a major step the foundation of a Cochrane Re-
habilitation field will give the opportunity not only to 
publish further reviews on important topics but also to 
implement the concept and values of PRM in the EBM 
community. 

Research training

Most European trained young physicians have little or 
no formal training in research methodologies. Only a mi-
nority of the students is exposed to actual research proj-
ects during their studies, usually by chance. The situation 
is, however, improving slowly by faculties introducing a 
basic research component in the medical undergraduate, 
as well as postgraduate curriculum in many countries. 
This represents a window of opportunity for the Physi-
cal and Rehabilitation Medicine (PRM) discipline, since 
many students have a strong interest to participate in 
clinical projects as is the case in our area, and exposure 
to research is probably a strong motivating factor. 

It is therefore recommendable that academic teach-

Table I.—�(continues).

B) Statistics

Statistical models (e.g. Rasch analysis) is required to estimate linear measures and errors 
from raw counts.

Uniqueness of the person. Averaging can be questionable. Error in individual measurement 
cannot be considered as equal to the error estimated on means.

Individual peculiarities are substantive (e.g. in deciding treatment). 
Outcomes are often discontinuous events (e.g. return to work, discharge home etc.).  

Logistic regression and interaction-based modelling (e.g. survival analysis, neural 
networks, Classification and Regression Trees) are more appropriate than conventional 
ANOVA or regression statistics, based on ‘main’ effects from means.

Effect sizes moderate, sample sizes small, side effects moderate. Statistics should highlight 
also power (enhancing the true positive risk). Significance just prevents false positive 
findings but can conceal true positive findings not less than significance. 

There is the need for estimating intrinsic precision of the instrument in order to evaluate 
individual changes (minimal detectable change, minimal clinically important difference).

Measurement units have established validity (e.g. units of 
length, weight, voltage, time). 

Means and medians are surrounded by errors lower that 
individual measurements. Inferences can be made based 
on established parameters (e.g. normal distribution, 
confidence limits, etc.) 

Outcomes are usually continuous or discrete (counts). 
Established models applicable to means can be applied 
to predictions (e.g. ANOVA, multiple regression) and 
identification of ‘latent’ variables (e.g. factor analysis 
procedures).

Size effects potentially large. Side effects potentially 
harmful. Protection against false-positive findings 
(significance) is usually prioritized.

Outcomes mostly given as changes at aggregate level, rather 
than at individual level.

C) Trial design

The patient-clinician interaction has often to be taken as a source of efficacy, not of 
measurement error. Effective randomization and blindness not always applicable. Quasi-
experimental designs often necessary.

Single-component, standard-dose treatments are rarely applicable. More and diverse 
treatments are assigned to single individuals. Standard decision-trees (programs), not 
standard treatments, must be developed.

Research focus is on means/medians. Control by 
randomization and blindness is usually applicable.

Single-component, standard-dose treatments are usually 
applicable.
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power calculations and the necessity of independent 
observers. Since many of the important instruments 
used in rehabilitation research produce ordinal data, 
an emphasis in the statistical part of the course has 
been on Rasch analysis and instruments that have 
undergone such analysis.111 All the PhD students par-
ticipating in the courses have been asked to bring a 
poster on some of their own data and these posters 
have been discussed among the participants and the 
teachers in much appreciated poster sessions. It is 
hoped that these courses can be developed further to 
include specific subareas such as spinal cord injury 
rehabilitation research, traumatic brain injury-related 
research, stroke rehabilitation-related research and 
musculoskeletal rehabilitation research.

Educatıon to research

As it is well known, physicians who practice also as 
academicians, have three paramount roles. First and 
foremost, they have to provide the best health care 
to their patients. Second, they need to train residents/
students and last but not least, they should conduct re-
search. From one perspective, these three steps seem to 
align in decreasing order of importance. Herewith, in 
this era of evidence-based medicine,112 no physician is 
privileged to categorize him/herself as “expert” and by-
pass the necessity of research. Further, if one believes 
that he/she is treating his/her patients appropriately, 
they need first to prove it (research), convince others as 
well (peer-review) and then explain/share the “method” 
(scholarly publishing). This way, other colleagues will 
exploit the “method” and likely improve the efficacy of 
their interventions; yet we are physicians who are deal-
ing with human beings. 

Accordingly, the training of physiatrists must defi-
nitely be research-minded. This approach is also crucial 
for strengthening the “backbone” of physical and reha-
bilitation medicine. Concerning the potential threats to 
PRM specialty (e.g. lack of clear evidences as regards 
the efficacy of some rehabilitation procedures or certain 
overlaps with other musculoskeletal fields), we need to 
facilitate research. This can be readily done with count-
less assessment tools that are used by PRM physicians. 
These would include ultrasound imaging, isokinetic 
systems, electromyography, motor evoked potential re-
cording, gait analysis or other technologies which sub-

The decrease in PRM academic capacity, together 
with the shortening in research personnel, equipment, 
space and technical support imposed to many public 
academic institutions by the financial crisis in European 
countries, represent a very severe threat to the provi-
sion of adequate PRM specialist education and training, 
as well as to the advance of rehabilitation research and 
evidence-based practice. Academic institutions and, 
even more, health organizations and national funding 
agencies, should invest to establish new rehabilitation 
research programs or strengthen ongoing ones, being 
aware of the key role played by rehabilitation towards 
the global improvement of population health, in a Euro-
pean society that is claimed to be inclusive, innovative 
and reflective.107 

Today, parts of the necessary infrastructure for re-
search, such as access to a scientific library and to most 
scientific journals, can be solved through contact via the 
internet. It is also necessary to have regular discussions 
with experienced supervisors and this can also occur, at 
least partly, via the internet. This means that it is pos-
sible, as has been done in Denmark, to produce reha-
bilitation research ‘over the surface’ of a country rather 
than in one center.108 Such organizations may also carry 
the advantage to more easily permit multicenter studies, 
something that is often necessary in rehabilitation re-
search due to the difficulty to recruit large homogenous 
patient groups.

To develop a reasonable quality of the research data 
to be produced, it is also necessary to provide more for-
mal training of PhD students in research methodology. 
Such training is usually available at research-oriented 
medical faculties in the form of courses on statistics, 
ethics, study designs, library use and scientific writing. 

Courses directed specifically to European PhD stu-
dents in rehabilitation research have also been orga-
nized, usually in cooperation between two European 
universities. Such week-long courses not only allow 
rehabilitation PhD students from different European 
universities to meet and interact but they also give a 
basis for networking for future research. The struc-
ture of these courses has followed the International 
Classification of Functioning, Disability and Health 
109 by WHO, with sections on methodology for im-
pairment evaluation,110 for activity assessment and 
for participation assessment. The emphasis has been 
on controlled study designs, underlining the need of 
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stantially evaluate different parameters of structure and 
strength/function of the musculoskeletal system.113 It 
should be kept in mind that quantification means new 
data that may enlighten previously obscure questions.

In recent years, the increase in the number of re-
search/publications in the realm of physical and re-
habilitation medicine seems to be promising.114, 115 
Herein, it is noteworthy that the broad spectrum of 
research areas -varying from the validation of assess-
ment tools, to the definition of prognostic factors, to 
the establishment of novel rehabilitation techniques 
i.e. in the whole range of nervous and musculoskeletal 
diseases (e.g. stroke, spinal cord injury, osteoporosis, 
rheumatic diseases etc.)- is highly advantageous.75 
Likewise, depending on the individual professional 
cults or interests and local conditions (clinical facil-
ity, patient population, etc.), PRM physicians conduct 
different studies that are also reflected to the scientific 
output. Importantly, when a relevant search is per-
formed in Web of Science, PRM publications can be 
found to have fallen into different journal categories 
(e.g. clinical neurology, rheumatology, sport sciences, 
orthopedics) other than rehabilitation (Table IA). A 
similar search can also provide a snapshot as regards 
the top ranking countries (Table IB) and journals in 
the rehabilitation category (Table IC). Of note, dur-
ing this search “rehabil* and med*” have been used as 
key words in the address section of Web of Science in 
order to avoid the exclusion of authors who addressed 
their affiliations without using the word “physical 
medicine” and also to avoid the primary inclusion of 
nonmedical health professionals working in rehabilita-
tion sciences. Indisputably, this type of a search can 
only be used to have an overall idea -not for a precise 
in-depth analysis. 

In conclusion, the amount of research in our field is 
mounting, and it seems to be faster than the number of 
pages available in rehabilitation journals.
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Based on above described principle considerations 
and the evaluation of the use of the first proposal of the 
ISPRM topic list the following updated list has been de-
rived (main changes underlined):

This proposal includes topics that are not mentioned 
in the first proposal and an improved systematic order 
of the topics.

A. Clinical Physical and Rehabilitation 
Medicine Sciences

Description: the clinical rehabilitation Sciences study 
how to provide best care with the goal of enabling 
people with health conditions experiencing or likely to 
experience disability to achieve and maintain optimal 
functioning in interaction with their immediate environ-
ment. It contains clinical research on best care including 
guidelines and standards, organization and quality man-
agement. No. A.1.-A.5. relate to specific health condi-
tions; A.6. to A.11. to functioning issues and related re-
habilitation goals 

A.1. Pain1

A.1.1. Acute pain
A.1.2. Chronic generalized pain syndromes (including 
fibromyalgia)
A.1.3. Complex regional pain syndromes
A.1.4. Miscellaneous
A.2. Musculoskeletal conditions
A.2.1. Inflammatory joint diseases (e.g. rheumatoid ar-
thritis, ankylosing spondylitis)
A.2.2. Degenerative joint diseases (e.g. osteoarthritis)2

A.2.3. Bone diseases (e.g. osteoporosis)
A.2.4. Local and regional pain syndromes of the neck 
and upper extremity (including enthesopathy, tendinitis 
and others)
A.2.5. Regional pain syndromes of the pelvis and lower 
extremity (including enthesopathy, tendinitis and oth-
ers)
A.2.6. Back pain and spine disorders
A.2.7. Musculoskeletal trauma (e.g. fractures) 
A.2.8. Sports injury
A.2.9. Miscellaneous

1	 Pain can be classified both as a health condition and a body function.
2	 Arthroplasty/joint replacement is classified under post-surgery rehabilitation.

A.3. Health conditions of the nervous system 
A.3.1. Stroke
A.3.2. Traumatic brain injury 
A.3.3. Spinal cord injury and other spinal cord diseases 
A.3.4. Autoimmune and inflammatory neurological 
conditions (e.g. multiple sclerosis)
A.3.5. Neurodegenerative diseases (e.g. dementia) 
A.3.6. Peripheral nerve injury
A.3.7. Vegetative states, minimally conscious and low 
awareness states
A.3.8. Miscellaneous
A.4. Mental health conditions
A.4.1. Anxiety, depression, bipolar disorders
A.4.2. Learning disabilities
A.4.3. Addiction disorder 
A.4.4. Other mental health conditions
A.5. Internal medicine and related conditions
A.5.1. Heart and cardiovascular system
A.5.2. Diseases of the lymphatic system
A.5.3. Pulmonary diseases 
A.5.4. Oro-laryngeal-pharyngeal diseases
A.5.5. Metabolic disorders (e.g. obesity, diabetes mel-
litus) 
A.5.6. Cancer
A.5.7. Infectious diseases 
A.5.8. Skin disorder and allergies
A.5.9. Bladder and bowel disorders
A.5.10. Uro-gynaecological disorders (incl. obstetric 
treatments)
A.5.11. Miscellaneous
A.6. Post-surgery and post-traumatic rehabilitation3

A.6.1. Musculoskeletal injury, bone fractures
A.6.2. Multiple trauma
A.6.3. Burn injury 
A.6.4. Organ transplantation
A.6.5. Joint arthroplasty/joint replacement
A.6.6. Limb amputation
A.6.7. Miscellaneous
A.7. Rehabilitation for children and youth
A.7.1. Developmental disorders
A.7.2. Cerebral palsy
A.7.3. Spina bifida 
A.7.4. Traumatic brain injury in children 

3	 Traumatic brain injury and spinal cord injury under conditions of the nervous 
system.

Appendix I.—Updated ISPRM Scientific Topic List
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B. Biosciences in Rehabilitation

Description: The Biosciences in rehabilitation are 
basic sciences that aim to explain body injury, adapta-
tion and repair from the molecular to the cellular, organ 
system and organism level; and to identify targets for 
biomedical interventions to improve body functions and 
structures.

B.1. Mechanisms of tissue injury (e.g. inflammation, re-
petitive strain) and development of organ dysfunction 
(e.g. atrophy, spasticity, chronic pain)
B.2. Cell and tissue adaptation and mal-adaptation (e.g. 
plasticity, molecular mechanisms and mediators)
B.3. Autonomous regulation (incl. HPA-Axis, hormonal 
regulation systems)
B.4. Biological mechanism of interventions (e.g. pain 
relief, motor learning)
B.5. Miscellaneous

C. Biomedical Rehabilitation 
Sciences and Engineering

Description: the Biomedical rehabilitation sciences 
and engineering are applied sciences that study diag-
nostic measures and interventions including physical 
modalities suitable to minimize impairment, control 
symptoms and to optimize people’s capacity.

C.1. Physical and rehabilitation Medicine (PRM) diag-
nostics (e.g. cardio-vascular functions and physical en-
durance, lung function testing, or imaging techniques) 
as related to organ systems and body functions (based 
on the first level of the International Classification of 
Functioning, Disability and Health (ICF) component 
body functions)
C.1.1. Diagnosis and assessment of mental functions 
(including neuropsychological assessment)
C.1.2. Diagnosis and assessment of sensory functions 
and pain
C.1.3. Diagnosis and assessment of voice and speech 
functions
C.1.4. Diagnosis and assessment of functions of the car-
diovascular, haematological, immunological, and respi-
ratory systems
C.1.5. Diagnosis and assessment of functions of the di-
gestive, metabolic, and endocrine systems

A.7.5. Juvenile rheumatoid arthritis 
A.7.6. Infectious diseases in children and youth
A.7.7. Autism and other mental disorders in children 
(incl. Attention deficit disorder)
A.7.8. Miscellaneous
How about transitions of children with disabilities to 
adulthood?
A.8. Rehabilitation for people with old age4

A.8.1. Dementia
A.8.2. Frailty
A.8.3. Sarcopenia
A.8.4. Depressive disorder in the elderly
A.8.5. risk of falls in the elderly 
A.8.6. other geriatric conditions
A.9. Rehabilitation for Rare (orphan) diseases5

A.10. Rehabilitation addressing to specific functioning 
issues
A.10.1. Visual impairment and blindness
A.10.2. Auditory impairment and deaf
A.10.3. Speech and language dysfunction (including 
mute)
A.10.4. Sensory and motor control (including postural 
control)
A.10.5. Management of spasticity
A.10.6. Management of hemiplegia and paraplegia
A.10.7. Management of dysphagia
A.10.8. Respiratory impairment (incl. management of 
patients with artificial ventilation and weaning)
A.10.9. Malnutrition in rehabilitation
A.10.10. Sphincter dysfunction (including inconti-
nence)
A.10.11. Management of wound and pressure sores
A.10.12. Management of fatigue and sleep disorders
A.10.13. Rehabilitation of disability-related mental 
dysfunction (e.g. depression, anxiety)
A.10.14. Sexual functioning in people with disability 
and chronic health conditions
A.10.15. Other specific functions
A.11. Sports rehabilitation (are you referring to the use 
of sports in rehabilitation? Sports injuries have been in-
cluded in A.2.8)
A.12. Miscellaneous

4	 This chapter also includes functioning issues.
5	 Including case reports of specific rehabilitation issues.
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C.3.6. Miscellaneous
C.4. Miscellaneous

D. Integrative Rehabilitation Sciences

Description: the Integrative rehabilitation sciences 
design and study rehabilitation systems, services, com-
prehensive assessments and intervention programmes, 
which integrate biomedical, personal factor and en-
vironmental approaches suited to optimize people’s 
performance. This chapter includes the principles and 
contents of education and training of professionals in 
rehabilitation, as well as the evaluation of the rehabilita-
tion team and multidisciplinary care.

D.1. Rehabilitation systems and services research
D.1.1. Health policy and law (including medical and so-
cial model of disability and rehabilitation)
D.1.2. Health strategies in Physical and Rehabilitation 
Medicine
D.1.3. Rehabilitation service organization
D.1.4. Rehabilitation economics
D.1.5. Community-based participation research
D.1.6. Miscellaneous
D.2. Comprehensive rehabilitation intervention re-
search
D.2.1. Rehabilitation service evaluation (including 
acute, post-acute and community rehabilitation servic-
es)
D.2.2. Rehabilitation programme evaluation (e.g. home-
based rehabilitation)
D.2.3. Rehabilitation technology assessment (e.g. 
telerehabilitation)
D.2.4. Rehabilitation strategies for specific issues (in-
cluding rehabilitation strategies for developing coun-
tries and rehabilitation after natural disasters)
D.2.5. Technology transfer
D.2.6. Patient and proxy education
D.2.7. Miscellaneous
D.3. Social integration programmes and rehabilitation 
for specific socio-economic needs
D.3.1. Community based rehabilitation policy and man-
agement
D.3.2. Vocational rehabilitation 
D.3.3. Support, assistance and independent living 
D.3.4. Disability compensation
D.3.5. Miscellaneous

C.1.6. Diagnosis and assessment of genitourinary and 
reproductive functions
C.1.7. Diagnosis and assessment of neurological, mus-
culoskeletal and movement related functions (including 
gait analysis, posturography)
C.1.8. Diagnosis and assessment of functions of the 
skin and related structures
C.1.9. Assessment of health perception and quality of life 
C.1.10. Miscellaneous
C.2. PRM interventions research 
C.2.1. Exercise
C.2.2. Muscle training
C.2.3. Ergonomics
C.2.4. Joint mobilization and manipulation techniques
C.2.5. Prosthetics and orthotics
C.2.6. Massage and myofascial techniques
C.2.7. Vibration and other mechanical stimulation
C.2.8. Transcranial magnetic stimulation
C.2.9. Lymph therapy (manual lymphatic drainage)
C.2.10. Heat and cold
C.2.11. Hydrotherapy and balneotherapy
C.2.12. Light (including UV) 
C.2.13. Climatotherapy
C.2.14. Electrotherapy (including functional electro-
physiological stimulation)
C.2.15. Pharmacological interventions (e.g. for pain, 
spasticity, anti-inflammatory drugs)
C.2.16. Nerve root blockades and local infiltrations
C.2.17. Acupuncture and complementary and alterna-
tive therapies
C.2.18. Nutrition and diet
C.2.19. Virtual reality, exergaming
C.2.20. Rehabilitation technology, including implants, 
prosthesis, orthoses
C.2.21. Robots, aids and devices
C.2.22. Sports in rehabilitation 
C.2.23. Injection techniques and infiltrations
C.2.24. Surgical interventions in rehabilitation
C.2.25. Miscellaneous
C.3. Comprehensive rehabilitation program (continuum 
of care research)
C.3.1. Acute and early post-acute rehabilitation pro-
grams
C.3.2. Post-acute rehabilitation programs
C.3.3. Long-term rehabilitation programs 
C.3.4. Intermittent (boost) rehabilitation programs for 
chronic conditions
C.3.5. Programs for prevention of disability
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aim to understand human functioning and to identify 
targets for comprehensive interventions.

E.1. Theories and models of functioning 
E.2. Classification of functioning (e.g. ICF core Sets; 
ICF up-date and revision)
E.3. Measurement of functioning (e.g. psychometrics of 
assessment tools; operationalization of ICF categories)
E.4. Functioning epidemiology (population-based com-
parative studies of functioning across conditions, cul-
tures, and time, e.g. on employment of people with dis-
ability)
E.5. Functioning impact assessment (e.g. prediction of 
the implications of policy and legislation on function-
ing)
E.6. Ethical issues and human rights (should this be a 
new section; maybe together with E.7?; Humanities and 
Rehabilitation?) good idea, I would do E6 and E7 to-
gether indeed
E.7. Cultural aspects of disability and rehabilitation (e.g. 
cultural influences, societal attitudes, religious beliefs)
E.8. Miscellaneous

D.4. Education and training in rehabilitation
D.4.1. Undergraduate medical education
D.4.2. Specialist training
D.4.3. Continuous medical education and professional 
development
D.4.4. Training in science and research
D.4.5. Training of other rehabilitation professionals
Training of patients and their families??
D.4.6. Miscellaneous
D.5. Rehabilitation management and administration
D.5.1. Rehabilitation service management (including 
integrated care and service concepts)
D.5.2. Case management
D.5.3. Structures and processes in rehabilitation institu-
tions (maybe other health care institutions such as acute 
care hospitals?)
D.5.4. Miscellaneous 
D.6. Miscellaneous

E. Human Functioning Sciences

Description: The human Functioning Sciences are 
basic sciences from the comprehensive perspective that 

                  COPYRIGHT
© 

2018 EDIZIONI MINERVA MEDICA 

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.


