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With the International Classification of Functioning, Disabil-
ity and Health (ICF) the World Health Organization (WHO)
has prepared the ground for a comprehensive understand-
ing of Human Functioning and Rehabilitation Research,
integrating the biomedical perspective on impairment with
the social model of disability. This poses a number of old
and new challenges regarding the enhancement of adequate
research capacity. Here we will summarize approaches to
address these challenges with respect to 3 areas: the organi-
zation of Human Functioning and Rehabilitation Research
into distinct scientific fields, the development of suitable aca-
demic training programmes and the building of university
centres and collaboration networks.
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INTRODUCTION

The integrative model of human functioning and disability
provided by the World Health Organization (WHO) with its
International Classification of Functioning, Disability and
Health (ICF) (1) has provided the scientific community with a
paradigm change (2) in rehabilitation and related research. At
least, a competitor for the long-time dominant biomedical para-
digm has been introduced with regard to a wider understanding
of human functioning. The term “human functioning” points at
the inter-relatedness of body functions and structures, individual
activity and societal participation within health-related human
experience. Likewise, disability may no longer be seen as an
attribute of the person, but as an experience (3—6) that may

*This article has been fully handled by an Associate Editor, who has made
the decision for acceptance, as the Editor-in-Chief is a coauthor.
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comprise some, or all, of the following: impairment at the body
level, limitation in activities, and restriction in participation.

The universal human experiences of functioning and dis-
ability are not only related to health conditions but occur in the
context of facilitating or hindering environments and personal
resources (Fig. 1 shows the integrative or comprehensive
model of functioning in contrast to the traditional biomedical
perspective). Against the background of the integrative model
of functioning and disability, rehabilitation can be understood
as one out of 4 health strategies also including prevention, cure
and support. Rehabilitation can be defined briefly as the health
strategy that aims to enable people with health conditions
experiencing or likely to experience disability to achieve and
maintain optimal functioning in interaction with the environ-
ment (6). Accordingly, physical and rehabilitation medicine
(PRM) is the medical specialty applying rehabilitation as its
main strategy (7).

Given that “about six hundred million people live with
physical and mental disabilities of various types”, that there
is a “rapid increase in the number of persons with disabilities”
(8), and that “today’s investments in rehabilitation research
are investments in improved rehabilitation care in the future”

Pt Health Condition |
e (disorder or disease) ,-

! A !

;’ Body Functions and _/-—"’
N Structures ___--~=——>

Activities Participation

| )

Environmental Personal
Factors Factors

Fig. 1. The focused perspective based on the biomedical model (dotted
circle) vs the comprehensive perspective based on the integrative model
(whole figure).
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(9), there is an urgent need to increase rehabilitation research
capacity (10, 11). Comprehensively understood rehabilita-
tion builds on fundamental knowledge about the biological,
psychological and social dimensions as well as determinants
of human functioning and disability. We therefore suggest
referring to this needed research as “Human Functioning and
Rehabilitation Research”.

Challenges in the building of research capacity in the area
of Human Functioning and Rehabilitation include the lack of
a globally agreed conceptualization and organization of Hu-
man Functioning and Rehabilitation Research (9, 10, 12), the
absence of appropriate funding channels (9-11), the need for
interdisciplinary research efforts as well as community-based
collaboration networks (11,13), and the lack of appropriate
training and education programmes as well as career oppor-
tunities for human functioning and rehabilitation researchers
(11, 14, 15). These challenges have been outlined in detail
elsewhere (16, 17).

Here we will summarize approaches to address these chal-
lenges with respect to 3 areas: the organization of Human
Functioning and Rehabilitation Research into distinct sci-

entific fields; the development of suitable academic training
programmes; and the building of university centres and col-
laboration networks.

The aim of this paper is to stimulate the discussion initi-
ated by a recent special issue of the Journal of Rehabilitation
Medicine (17).

DISTINCT SCIENTIFIC FIELDS OF HUMAN
FUNCTIONING AND REHABILITATION RESEARCH

Currently, the organization of Human Functioning and Re-
habilitation Research into distinct scientific fields is lacking
(9, 10, 14). However, distinct scientific fields are pivotal for
the meaningful structuring of any research area, the fruitful
division of labour, the advancement of innovations, and the
development of a common identity among researchers. We
have therefore suggested 5 distinct scientific fields for human
functioning and rehabilitation, covering research from the
cell to society (18, 19). The basis for the delineation of these
distinct scientific fields is the general distinction in basic,
applied and professional sciences applicable to research in

Human Functioning
Sciences
to Society \

A

v

from the Cell

Biosciences in
Rehabilitation

Comprehensive perspective of human functioning based on the integrative model

Integrative
Rehabilitation
Sciences

Biomedical
Rehabilitation
Sciences
and Engineering

Focused perspective of the biomedical aspects of human functioning

\
—

Professional
Rehabilitation
Sciences

BASIC SCIENCES

The Human Functioning Sciences aim to
understand human functioning and to ident-
ify targets for comprehensive interventions
with the goal of contributing to the opti-
mization of functioning and the mini-
mization of the experience of disability in the
population.

The Biosciences in Rehabilitation aim to
explain body injury and repair and to identify
targets for biomedical interventions to
improve body function and structure.

APPLIED SCIENCES

The Integrative Rehabilitation Sciences design
and study comprehensive assessments and
interventions, which integrate biomedical,
personal factor and environmental approaches
suited to optimize people’s performance.

The Biomedical Rehabilitation Sciences and
Engineering study diagnostic measures and
interventions suitable to minimize impairment,
including symptom control, and to optimize
people’s capacity.

PROFESSIONAL SCIENCES

The Professional Rehabilitation Sciences
study how to provide best care with the
goal of enabling people with health
conditions experiencing or likely to experi-
ence disability to achieve and maintain
optimal functioning in interaction with
their immediate environment.

Fig. 2. Distinct scientific fields in Human Functioning and Rehabilitation Research. The figure illustrates 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 dimension symbolizes the confluence of knowledge generated by the basic and applied sciences to serve the professional sciences, and vice
versa. The vertical dimension distinguishes the comprehensive perspective based on the integrative model of functioning from the focused perspective
of the biomedical aspects of functioning. Diagonal arrows thus display flows of knowledge with respect to both dimensions. Adopted from (18).
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general, and the rehabilitation relevant distinction between the
comprehensive perspective based on the WHO’s integrative
model of human functioning and the more focused perspective
of the biomedical aspects of functioning.

Fig. 2 shows a graphical depiction of the organization of Hu-
man Functioning and Rehabilitation Research into five distinct
scientific fields (18). The figure also includes a short description
of these fields. The Biosciences in relation to rehabilitation
and the Biomedical Rehabilitation Sciences and Engineering
are well established. There is now the need to systematically
develop research from the comprehensive perspective in the
emerging Human Functioning Sciences and Integrative Re-
habilitation Sciences. It is also time to further develop the
Professional Rehabilitation Sciences that are situated at the
interface of research and practice as well as the focused and
comprehensive perspectives of functioning. “Scientific discov-
ery” in particular needs to be established “as an institutional
core set of values within professional organizations” (11).

A better understanding of the distinct scientific fields can be
gained by describing their particular research domains (19). Ac-
cordingly, Table I shows the domains of research. While the re-
search domains of the Human Functioning Sciences can be iden-
tified and described with regard to the generic research process,

Table I. Domains of research in five distinct scientific fields of Human
Functioning and Rehabilitation Research. Adopted from (19)

Human Functioning Sciences
Theory and models of functioning
Classification and measurement of functioning
Functioning epidemiology
Functioning impact assessment
Integrative Rehabilitation Sciences
Rehabilitation services research
including health policy and law, rehabilitation economics and
community-based participatory research
Rehabilitation intervention research
including rehabilitation intervention programme research;
rehabilitation technology assessment in clinical and community
settings, technology transfer; and applying research designs ranging
from randomized controlled trials to observational studies
Rehabilitation administration and management
including the development of integrated care and service concepts
and ICF-based case management programmes as well as the design
of other structures and processes in rehabilitation institutions

Biosciences in Rehabilitation (examples)
Tissue injury and repair
Plasticity
Homeostatic mechanisms of muscle contraction

Biomedical Rehabilitation Sciences and Engineering
Research in relation to organ systems, e.g. cardiopulmonary,
musculoskeletal or neurological rehabilitation research
Research in relation to intervention principles, e.g. rehabilitation
engineering, occupational therapy and physiotherapy research, drug
trials

Professional Rehabilitation Sciences
Standards and guidelines for the provision of best care
Rehabilitation quality management
Scientific education and training of professionals in rehabilitation
Development and evaluation of the rehabilitation team

ICF: International Classification of Functioning, Disability and Health.

which involves theory building and observation, the research
domains of the Integrative Rehabilitation Sciences can be identi-
fied and described by drawing on the public health approach. The
research domains of the Professional Rehabilitation Sciences are
geared to domains established in the clinical sciences.

Research relevant to the five distinct scientific fields in the
area of Human Functioning and Rehabilitation is presented at
a wide range of conferences and is published in a wide range
of journals. A list of scientific journals assigned to the five
distinct scientific fields has been provided elsewhere (20).
This list may serve scientists interested in human function-
ing and rehabilitation research as an initial guideline, while
identifying possibilities for the submission of papers as well
as sources of scientific information and platforms for scientific
exchange and discourse.

The organization of Human Functioning and Rehabilitation
Research into the five distinct scientific fields facilitates the
development of academic training programmes and career
building as well as the development of research structures
dedicated to Human Functioning and Rehabilitation Research,
as described in the following sections. Before we do this, we
would like to sketch the potential of the emerging distinct
scientific field of Human Functioning Sciences.

HUMAN FUNCTIONING SCIENCES: AN EMERGING
BASIC SCIENCE FOR REHABILITATION FROM THE
COMPREHENSIVE PERSPECTIVE

While the established Biosciences in Rehabilitation represent
basic sciences interested in the fundamental understanding of
the biomedical aspects of functioning, the Human Functioning
Sciences have the potential to become basic sciences from the
comprehensive perspective (18, 19). Basic research from the
comprehensive perspective should take into account all com-
ponents and determinants of functioning, and particularly their
interdependency and interactions (21, 22). Firstly, the Human
Functioning Sciences thus should comprise the development
of theory and models addressing the complex interplay of
various factors from the physiological to the societal level.
Secondly, it is also indispensable that they encompass system-
atic efforts to classify and measure all involved variables. On
the basis of theory and classification the Human Functioning
Sciences should then guide respective scientific observation.
This includes, thirdly, the accomplishment of epidemiological
studies suited to comprehensively describe functioning at the
population level as well as to test respective theories. Fourthly,
it should entail the modelling of the impact of intended and
non-intended changes in the physical and social environment
on future functioning. (19). Table II shows an ICF-based con-
ceptual description of the Human Functioning Sciences.

ACADEMIC TRAINING PROGRAMMES IN HUMAN
FUNCTIONING AND REHABILITATION RESEARCH

Research without people is impossible. A key to building
research capacity in Human Functioning and Rehabilitation

J Rehabil Med 39
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Table 1. ICF-based conceptual description of Human Functioning
Sciences. Terms referring to components of the ICF model are written
in bold. Adopted from (19)

Human Functioning Sciences

are basic sciences which

based on WHO’s integrative model of human functioning and

disability

and focusing on populations:

1 develop and test theories and models of functioning;

2 develop classifications and measurements of functioning;

3 study the incidence, prevalence, and distribution of factors
associated with functioning and disability across health
conditions, populations and environments, and over time;

4 predict the impact of intended and non-intended changes in the
physical and social environment on functioning including the
impact of:

* proposals (policies, programmes and projects) in the health
sector and across sectors;

e changes in the provision of and the payment for services;

* the costs and benefits of implementing new products and
procedures;

5 inform and advise the public, policy- and decision-makers

* about the burden associated with health conditions and the
consequences of intended and non-intended changes in the
physical and social environment on functioning,

with the goal:

to contribute to the understanding of functioning of people with

health conditions and the minimization of the experience of

disability in the population and in specific groups.

ICF: International Classification of Functioning, Disability and Health.

Research is thus the development of a qualified workforce. We
currently face a double challenge regarding firstly the estab-
lishment of academic training programmes, and secondly the
creation of attractive career opportunities for Human Function-
ing and Rehabilitation researchers (11, 14, 15). The adoption
of the ICF as unifying conceptual model for rehabilitation, the
emergence of distinct scientific fields in the area and the change
to Bachelor and Masters in Europe provide opportunities now
to initiate innovative academic training programmes in Human
Functioning and Rehabilitation Research.

Applied training may include certificate programmes in re-
habilitation effectiveness and Master and Doctoral programmes
in rehabilitation with concentration, e.g. in rehabilitation stud-
ies, management, education and rehabilitation counselling.
Scientifically oriented training may include certificate, Master
of Science and PhD programmes in the Human Functioning
Sciences and Integrative Rehabilitation Sciences. Collaborative
Master and Doctoral programmes with the rehabilitation pro-
fessions, the movement sciences, psychology, the behavioural
sciences, and the social sciences are also a promising approach.
When initiating the process to develop these programmes one
may learn from and co-operate with programmes established
in public health.

Table III shows envisioned academic training programmes
in Human Functioning and Rehabilitation Research. A detailed
description of the careers and training programmes can be
found elsewhere (15).

Table I1I. Academic training programmes in Human Functioning and Rehabilitation Research. Adopted from (15)

Programmes from the comprehensive perspective based on the integrative model of human functioning

Programme Diploma specification
Certificate Programme

Applied Master/Doctorate

Rehabilitation Studies
Collaborative Applied Master/Doctorate

Human Functioning and Rehabilitation
Rehabilitation Management
Rehabilitation Counselling
Rehabilitation Education

Physiotherapy and Occupational Therapy

Target group
Related professional disciplines*
Related professional disciplines™*

Related professional disciplines*

(or another related professional discipline)
Professional Rehabilitation Sciences

Master of Science/PhD

Human Functioning Sciences
Integrative Rehabilitation Sciences

Related professional disciplines*
Related scientific disciplines and fieldst

Human Functioning and Rehabilitation Sciences

Collaborative Master of Science/PhD

Sociology (or another related scientific discipline) and

Related scientific disciplines and fields{

Human Functioning Sciences
Integrative Rehabilitation Sciences
Human Functioning and Rehabilitation Sciences

Programmes from the focused perspective of the biomedical aspects of human functioning

Master of Science/PhD
Collaborative Master of Science/PhD

Biomedical Rehabilitation Sciences
Movement Sciences (or another related scientific

Related scientific disciplines and fields}
Related scientific disciplines and fields}

discipline) and Biomedical Rehabilitation Sciences

*Related professional disciplines: Clinical Psychology, Physical and Rehabilitation Medicine and other medical specialties applying the
rehabilitation strategy as a major strategy (6), Neuro-Psychology, Nursing, Occupational Therapy, Physiotherapy, Rehabilitation Counselling,

Social Work, Speech Therapy.

fRelated scientific disciplines and fields: Integrative Rehabilitation Sciences: Economics, Education, Environmental Engineering, Health
Services Research, Health Management, Psychology; Human Functioning Sciences: Anthropology and Cultural Geography, Architecture and
Design, Behavioural Sciences, Biostatistics, Decision Science and Epidemiology, Health Policy, History, Political Sciences and Economics,

Public health, Sociology and Social Psychology.

iRelated scientific disciplines and fields: Applied and Exercise Physiology, Movement and Sports Sciences, Nutrition Science and
Pharmacology, Rehabilitation Engineering, Molecular and Genetic Biology, Neurobiology, Sensory Physiology.

J Rehabil Med 39



Developing “Human Functioning and Rehabilitation Research” 669

INTERDISCIPLINARY UNIVERSITY CENTRES AND
COLLABORATION NETWORKS

There is hardly an academic discipline that is not at least
partially relevant to Human Functioning and Rehabilitation
Research from the comprehensive perspective. Conversely,
Human Functioning and Rehabilitation Research offers
practice-driven research questions to scholars of the most
diverse disciplines. It thus bears an enormous potential for
the establishment of interdisciplinary research centres across
university faculties and research institutes. It also fits well into
an academic landscape in which interdisciplinarity is more and
more valued, e.g. in international calls (13).

Moreover, a better understanding of human functioning and
disability will uncover unexplored possibilities to optimize
populations’ functioning and minimize individuals’ experience
of disability in the presence of a health condition. The ultimate
goal of all Human Functioning and Rehabilitation Research is
to integrate and translate scientific advances into benefits for
people and society. It is thus highly interesting for, and relevant
to, a wide range of different social groups and professions,
such as people with disabilities and advocacy organizations,
families and friends of people experiencing disability, doctors
and other health professionals, social workers, politicians,
architects, etc. Human Functioning and Rehabilitation Re-
search therefore offers manifold possibilities for the creation
of national, regional or international collaboration networks
(13) comprising all groups of people that are affected by the
research results. Although, largely, it has not been explored
so far, community-based participatory research (23) will prob-
ably be an important means to increase the potential of Human
Functioning and Rehabilitation Research to learn from people’s
life worlds for people’s quality of life.

Figs 3 and 4 show selected scientific and professional disci-
plines that are related to Human Functioning and Rehabilitation

Research, while Fig. 5 shows groups of stakeholders in Human
Functioning and Rehabilitation Research.

CONCLUDING REMARKS

Comprehensively understood Human Functioning and Reha-
bilitation Research holds an enormous potential to become a
multi-facetted, but coherent, research area in which researchers
from various disciplines and stakeholders from various back-
grounds connect knowledge and efforts to improve functioning
and quality of life of people experiencing disability. The inte-
grative perspective of Human Functioning and Rehabilitation
provides a new option for biomedical researchers and health
professionals to look beyond their immediate fields of exper-
tise. It also constitutes a particular opportunity for researchers
from related disciplines, such as Psychology or Sociology,
to embark into a research area that is highly relevant to both
individual lives and societal practice.

However, standardized funding channels of Human Func-
tioning and Rehabilitation Research are rarely available at the
moment. Most funding programmes clearly refer to a focused
perspective, most commonly the biomedical perspective, or
to the perspective of a specific discipline (10). In addition,
programmes that foster interdisciplinary research often have
specific aims that may not reflect the research agenda of in-
tegrative researchers (10). Interdisciplinary grants as well as
the parallel establishment of national, regional, and interna-
tional collaboration networks and interdisciplinary university
centres (13) are an important step towards “normal science”
(2). Equally important is the building of research institutions
from the comprehensive perspective on Human Functioning
and Rehabilitation and the provision of appropriate infrastruc-
ture. The development of Swiss Paraplegic Research, which
has been presented elsewhere, may serve as an example (24).

[ Health condition |

Biology
Molecular Medicine

[ Body functions and structures |

Activities |

Participation

Anatomy and Physiology
Exercise, Applied and Transitional Physiology
Movement and Sports Science
Neurobiology
Molecular and Genetic Biology

Personal factors |

Biomedical Rehabilitation Sciences
and Engineering
Integrative Rehabilitation Sciences

Integrative Rehabilitation Sciences

[ Environmental factors

Anthropology Economics
Behavioural Science [ Overarching perspective | Sociology
Neurobiology Epidemiology Cultural and social Anthropology
Psychology Health Sciences Political Science

Human Development
Human Functioning Science
Philosophy, History and Ethics

Health and Social Law
Environmental Rehabilitation Engineering
Ergonomics

Public Health

Fig. 3. Selected scientific disciplines related to Human Functioning and Rehabilitation Research. A discipline may be relevant to, focus on or
integrate more than one International Classification of Functioning, Disability and Health (ICF) component. For practical reasons it is only listed

under one component in most cases. Adopted from (13).
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Health condition

Pathology
Pathophysiology
Clinical Medicine

Body functions and structures Activities Participation
Pharmacology Rehabilitation Medicine Rehabilitation Counselling
Physical Medicine Occupational Therapy Vocational Rehabilitation
Physiotherapy Social Work
Orthotechnology

Neuro-Psychology
Speech Language Pathology
Sports Medicine

Personal factors |

[ Environmental factors

Clinical Psychology Construction and Architecture
Education [ Overarching perspective | Design
Family and Community Medicine Law
Geriatric Medicine Politics

Nursing
Rehabilitation Medicine

Fig 4. Selected professional disciplines related to Human Functioning and Rehabilitation Sciences according to the unifying conceptual model of
the International Classification of Functioning, Disability and Health (ICF). A professional discipline may be relevant, focus or integrate more than
one ICF component. For practical reasons it is only listed under one component. Adopted from (13).

Integrative research institutions can serve as centres of excel-
lence and nodes for research and stakeholder collaboration as
well as catalysts for research that crosses the boundaries of the
Natural Sciences and Engineering Research, the Human and
Behavioural Sciences and the Social Sciences (24).

Human Functioning and Rehabilitation Research that in-
corporates the comprehensive perspective may start from an
interdisciplinary perspective. The ultimate goal, however, is to
become transdisciplinary (25, 26), which “would not only cover
interactions or reciprocity between specialized research projects,
but would place these relationships within a total system without
any firm boundaries between disciplines” (25). The goal is to

People
experiencing
disability

Relatives and
proxies of
people with
disability

Policy and law-
makers

Human
Functioning
&

Disability
advocacy
associations

Social workers

Rehabilitation
Research

General public

Health
professionals

Payers and providers
of health-related
services

Fig. 5. Stakeholders in Human Functioning and Rehabilitation Research.
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combine knowledge and models of differential disciplines in
order comprehensively to understand human functioning across
health conditions, individuals and environments.
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