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a b s t r a c t
BACKGROUND: The lack of standardized reporting for crucial organizational factors in rehabilitation poses a significant barrier to understand-
ing their impact on patient outcomes in clinical trials and meta-analyses.
AIM: Based on the categories in the International Classification of Service Organization in Rehabilitation (ICSO-R 2.0), we aimed to develop 
reporting standards specifically for organizational factors in clinical trials.
METHODS: A comprehensive two-step process was conducted. In Step 1, important categories were identified. The identification was based 
on previous results from a delphi survey with international stakeholder participation, two systematic literature reviews and results from focus 
groups with users in Germany, indonesia and Norway. step 2 involved the necessary reduction of categories and the proposal of reporting speci-
fications, achieved through two voting rounds among key researchers, stakeholders and users.
rEsults: the suggested minimum reporting set comprises context and setting as well as Quality assurance and management. the context and 
setting is proposed to include whether the intervention is delivered by hospital, community or other service providers. the Mode of delivery is 
proposed to be specified as Inpatient, Outpatient, In-home, or Tele-rehabilitation. Furthermore, the Level of specialization (Primary/Secondary) 
and the phase of service delivery acute, subacute or long-term rehabilitation services should be reported. the Quality assurance and manage-
ment should be reported as yes or No, with the option yes requiring description of the quality assurance applied in the methods section. 
coNclusioNs: this study proposed a compulsory and standardized reporting of organizational factors in clinical trials to facilitate the gen-
eration of scientific evidence regarding effective service provision and delivery in rehabilitation medicine. Authors are encouraged to consider 
the proposed reporting set to testing, criticism, and modification to enhance its applicability and robustness.
(Cite this article as: røe c, Gutenbrunner c, bökel a, Kirkevold M, Nugraha b, andelic N, et al. proposed categories for reporting of service or-
ganization in rehabilitation in clinical trials: a discussion paper. Eur J Phys Rehabil Med 2024 Oct 07. DOI: 10.23736/S1973-9087.24.08494-6)
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ing rehabilitation services in health systems and support-
ing quality management of services. yet, it is too extensive 
to be applied as standardized information in clinical trials 
and the categories are too broad for analytical purposes. 
Consistent reporting of predefined value sets for limited 
number of categories in the publications is a necessity for 
application in reviews and meta-analyses.

hence, the aim of the present study was to identify the 
most relevant categories of the icso-r 2.0 for a minimum 
reporting data set including existing evidence, stakehold-
ers and users’s perspectives. furthermore, we aimed to 
propose value sets for reporting in clinical trials and meta-
analyses.

Materials and methods

A two-step approach was taken with identification of the 
most important categories from icso-r 2.0 in step 1 and 
reduction of categories and elaboration of reporting speci-
fications in Step 2.

Step 1 comprised identification of the most important 
categories in ICSO-R 2.0. The identification was based on 
a previously conducted delphi survey among international 
clinicians and stakeholders.15 in the delphi survey, partici-
pants ranked the six most important categories in the pro-
vider dimension and the eight most important categories 
in the delivery dimension.15 The identification was also 
based on two systematic literature reviews (one topic re-
view16 and one review of randomized controlled trials17). 
additionally, we undertook focus groups with users in 
Germany, indonesia and Norway nominating the most im-
portant categories of service provision and delivery from 
the perspective of the end users (table i). No ranking of 
categories was performed in the focus groups or reviews. 
the ranking of the categories from the survey, along with 
the identified important categories from the literature re-
views and the focus groups were summarized in a table 
and used as a basis for step 2.

step 2 included two voting rounds and an iterative 
process defining the value sets based on the descriptive 
options in ICSO-R 2.0. The first round involved 17 par-
ticipants representing researchers, rehabilitation profes-
sionals, stakeholders (N.=15) (including medical doctors 
with specialty in physical and rehabilitation medicine, and 
nurse, physiotherapist, occupational therapist, psycholo-
gist, all with background in rehabilitation), and user rep-
resentatives from patient organizations (N.=2) from four 
countries. the participants were recruited through the con-
tact network of users, researchers and health professionals 

the increasing number of people living with disabili-
ties after diseases and injuries calls for capacity build-

ing, as well as evidence based and effective rehabilita-
tion services.1, 2 the number of clinical trials evaluating 
rehabilitation programs with improved methodological 
approaches has strengthened the scientific basis for reha-
bilitation over the last decades.3 Guidelines for method-
ological approaches and reporting have been important for 
this development. Examples are the template for interven-
tion description and replication (tidier)4 and consort 
guidelines5 along with the cochrane guidelines initiative 
adapted to rehabilitation.6 hence, the participants and tar-
get groups, their demographic characteristics, design and 
statistical approaches are generally well described and can 
be aggregated and compared across studies in reviews and 
meta-analyses.

this development in rehabilitation research is also fa-
cilitated by the universal acceptance of the international 
Classification of Function, Disability and Health (ICF).7 
the application of icf has contributed to a better concep-
tual understanding of functioning and disability and con-
tributed to a standardized description of the target groups 
and their challenges in functioning. the importance of 
contextual factors has also been highlighted in using icf. 
however, the icf mainly describes the individual, i.e., the 
micro level.8 contextual factors may equally well repre-
sent the meso level, i.e., organization of the rehabilitation 
services.9 systematic descriptions of service provision and 
delivery aspects are often lacking in clinical trials, and 
the terminology varies.10 hence, these aspects of service 
provision and delivery are seldom systematically included 
in the analyses of the clinical trial, nor included in meta-
analyses, even though such factors could significantly im-
pact the outcome of the interventions.11, 12 reviews and 
meta-analyses failing to recognize the confounding of or-
ganizational factors and their impact on outcomes across 
different rehabilitation interventions limit the validity of 
knowledge summaries and represent a barrier to the suc-
cessful implementation of rehabilitation interventions.13

based on the lack of a framework to systematically de-
scribe the organization of rehabilitation services, the in-
ternational Classification of Service Organization in Re-
habilitation (icso-r 2.0) was developed. it consists of 
two dimensions, the provider and delivery dimensions, 
comprising 23 categories.14 icso-r 2.0 was developed 
to provide a tool for describing rehabilitation service or-
ganization across different countries and health systems. 
this framework can be used for various purposes, such as 
reporting contextual influences in clinical trials, compar-



rEportiNG orGaNiZatioNal factors iN rEhabilitatioN rØE

Vol. 60 - No. ?? EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE 3

on the experience from the minimum icf core set devel-
opment18 and the goal to implement the reporting in the 
limited available space in manuscripts.

Value sets based on the category description by Guten-
brunner et al.14 were elaborated for the three categories 
in the Provider and the five categories in the Delivery 
dimension, receiving the highest number of votes. Value 
sets that could be reported with a minimum number of 
distinct and mutually independent values meaningful for 
statistical analysis were proposed. before the second vot-
ing process the participants were presented with a written 
description of the categories, a proposal for the value sets 
and an instruction to cross check the categories regarding 
overlap with the CONSORT and Tidier reporting specifi-
cations.4, 19

in the second voting, the participants were instructed 
to vote for retaining or removing categories, along with 
specification of their value sets. All participants were also 
encouraged to give comments to the value sets during the 
voting. finally, a minimum reporting set was elaborated 
based on the categories where two thirds or more of the 
participants agreed on their meaningfulness and reporting 
options.

Results
Step 1

the ranking of the categories from the delphi survey, and 
the categories indicated to be of importance according to 
the reviews and focus groups, are summarized in a table 
(table i) and presented to the participants before voting 
in step 2.

Step 2

The categories included in first the voting round rand the 
percentage of votes they received are presented in table ii.

the three categories from the provider dimension and 
the five categories from the Delivery dimension with high-
est percentages of votes were included in the second vot-
ing process (table ii) and were presented with proposed 
value sets for the second voting.

Second voting

Provider dimension

context: according to icso-r 2.0, context describes 
whether the provider is independent or embedded in a par-
ent or larger organization, and how the context is orga-
nized. inclusions: independent unit, hospital, university, 

of the research centre for habilitation and rehabilitation 
Models and services (charM). the second voting and 
iterative process included the same participants except for 
the two user representatives. the reason for this was that 
this process involved firsthand knowledge of other guide-
lines for reporting of clinical research as well as skills in 
English language. however, the two users were included 
in the final elaboration of the manuscript.

In the first voting, the participants were presented with 
icso-r 2.0. Given the need for reduction of categories, 
they were instructed to nominate eight key categories 
(three from the Provider and five from the Service Deliv-
ery dimension). based on the experience from step 1 with 
a high number of retained categories when not restricting 
nomination, the maximum number of categories in each 
dimension was determined in order to obtain a reduction 
of 2/3 of the categories. The reduction of 2/3 was based 

Table I.—  Categories in the service provider and delivery dimen-
sions.

code category topic 
review

rct 
review

delphi 
survey 
ranking

focus 
groups

provider dimension
1.1 context x x 2 x
1.2 ownership 6 x
1.3 location of provider x 5
1.4 Governance/leadership x
1.5 Quality assurance and 

management
4 x

1.6 human resources x x 1 x
1.7 technical resources x 3 x
1.8 funding of provider x x
1.9 other

delivery dimension
2.1 health strategies
2.2 service goals x x
2.3 target groups x x 1 x
2.4 Mode of referral x 6 x
2.5 location of service delivery x x 5 x
2.6 facility x x 7 x
2.7 setting (level, mode and 

phase)
x x 4 x

2.8 integration of care x x
2.9 patient centeredness x x
2.10 aspects of time and 

intensity
x x 3 x

2.11 rehabilitation team x x 2 x
2.12 reporting and 

documentation
x x 8 x

2.13 funding of service delivery x x
2.14 other

categories of importance emerging from the reviews and focus groups are 
marked with x. in the delphi survey, the six most important categories in the 
provider and the eight most important categories in the delivery dimension were 
ranked from the most to the least important category (i.1. 1 to 6 in the provider 
and 1 to 8 in the delivery dimension).
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this category refers to activities and programs, promoted 
by the owner or provider, intended to assure or improve 
the quality of service delivery. inclusions: assessment or 
evaluation of the quality of service delivery, identification 
of problems or shortcomings in service delivery, design-
ing activities to overcome these deficiencies, and follow-
up monitoring to ensure effectiveness of corrective steps. 
any systematic way to pursue quality assurance activities 
(internal and external), including accreditation/certifica-
tion or audit; appointed quality manager; single interven-
tions with the explicit aim to improve structure/process/
outcome quality.

proposed value set: “yes” and “No.”
results from the second voting: 73% of the votes advo-

cated for inclusion in the minimum reporting set with the 
proposed value sets. it was emphasized that an instruction 
for authors needs to be elaborated regarding the Minimum 
reporting set. in this instruction, it should be clearly stated 
that a description of the quality assurance and manage-
ment would need to be described in the methods section in 
order to qualify for a “yes.”

Delivery dimension

setting refers in icso-r 2.0 to three subcategories: levels 
of care, Mode of service delivery, and phase of healthcare 
under which rehabilitation interventions take place.

subcategory levels of care refers to the degree of spe-
cialization of care provided by rehabilitation health pro-
fessionals. including primary, secondary, and tertiary lev-
els of specialization.

proposed value sets: “primary level of specialization” 
and “secondary level of specialization (including tertiary 
level of specialization if existing).”

results from the second voting: 87% voted for inclu-
sion and supported the value set.

subcategory Mode of service delivery refers to the way 
services are delivered to the users including inpatients, out-
patients day hospital/service, home and community, tele-
rehabilitation and any other setting for service delivery.

proposed value sets: “inpatient,” “outpatient,” “in-
home” and “tele-rehabilitation.”

results from the second voting: 93% voted for inclu-
sion and supported the value set.

subcategory phase of health care refers to refers to the 
types of rehabilitation services responding to patients’ 
needs in different phases of their health conditions. inclu-
sions: habilitation, pre-habilitation, acute rehabilitation 
care, sub-acute rehabilitation care, post-acute rehabilita-
tion care and long-term/chronic rehabilitation care.

community, network of organizations, or another umbrella 
organization.

proposed value sets: “hospital,” “community” and 
“other.” hospitals would include rehabilitation hospi-
tals/centers at all levels and somatic hospitals including 
rehabilitation units. “community” would refer to the ser-
vices provided by the local administrative health unit, and 
“other” will include private or public providers of health 
services for example private or public organizations.

results from the second voting: 100% of the votes al-
located for inclusion in the minimum reporting set.

the value “other” was suggested to be removed by 
some of the participants. “in home” was discussed as a 
potential additional value. as in home cannot characterize 
the provider and is included in the Mode of service deliv-
ery, this suggestion was not implemented.

Human resources: ICSO-R 2.0 defines Human Resourc-
es as the Spectrum of staff/personnel (different types of 
health professionals, administrative staff, technical staff, 
researcher, and other personnel) within the provider.

Inclusions: full-time-equivalents of staff, affiliated and 
supportive staff, regular volunteers.

propose value sets: no value set proposed.
results from the second voting: 100% of votes allocat-

ed for rejection. arguments for rejection were that authors 
are already obliged to report this in accordance with exist-
ing guidelines and that statistically meaningful value sets 
are difficult to define.

Quality assurance and management: within icso-r 2.0, 

Table II.—  Categories included in the Step 2 voting process, and 
percentages of votes received.

category
Votes

category
Votes

provider dimension delivery dimension
1.1 context* 77% 2.2 service goals 29%
1.2 ownership 6% 2.3 target groups* 35%
1.3 location of provider 18% 2.4 Mode of referral 18%
1.4 Governance/leadership 47% 2.5 location of service 

delivery
29%

1.5 Quality assurance and 
management*

53% 2.6 facility 12%

1.6 human resources* 59% 2.7 setting* 82%
1.7 technical resources 12% 2.8 integration of care* 71%
1.8 funding of provider 29% 2.9 patient centeredness* 71%

2.10 aspects of time and 
intensity

24%

2.11 rehabilitation team* 77%
2.12 reporting and 

documentation
0%

2.13 funding of service 
delivery

18%

*The three categories in the provider dimension and the five categories in the 
delivery dimension receiving the highest number of votes.



rEportiNG orGaNiZatioNal factors iN rEhabilitatioN rØE

Vol. 60 - No. ?? EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE 5

tion. The reasons for rejection were difficulties to provide 
universal criteria relevant across different rehabilitation 
interventions defining the “Yes” value.

target groups: groups of people with rehabilitation 
needs and their caregivers for which the service is deliv-
ered. These include patients with any or specific health 
condition(s), persons with any or specific impairment, 
activity limitations and/or participation restrictions, and 
other target group(s), such as age-related groups, formal 
or informal caregivers.

proposed value sets: health conditions.
results from the second voting: 87% voted for rejec-

tion. the arguments were that this category already is in-
cluded in existing reporting guidelines.

those voting yes did not provide value sets distinctive 
from existing reporting guidelines.

The final proposal for compulsory reporting of organi-
zational factors in clinical trials, which includes two cat-
egories from the icso-r 2.0 provider and one category 
from the delivery dimension, is provided in table iii.

Discussion

this paper outlines the development of a test-version of 
organizational factors that we recommend to report in 
clinical trials in the field of rehabilitation medicine. The 
development of this minimum reporting set was informed 
by a comprehensive approach, involving previous litera-
ture reviews, delphi rounds, focus groups with users. in 
the current study, voting processes and consensus among 
experts were also undertaken. The final set includes the 
context and setting of services and Quality assurance and 
management.

the present study was based on a multimethod ap-
proach aligned with the methodological approaches ap-
plied in the icf core set development.20 icso-r 2.0 is a 
comprehensive classification of service organization in re-
habilitation, encompassing 21 specified and two optional 
free text categories. in the previously conducted delphi 

proposed value sets: “acute,” “subacute and post-
acute” and “long-term” rehabilitation services.

results from the second voting: 93% voted for inclu-
sion.

the value set was supported. the participant who voted 
against argued that this category overlapped with existing 
requirements for reporting of the intervention.

Rehabilitation team: defined as professions and compe-
tencies of rehabilitation team members, team structure and 
methods of team communication. it includes health and 
health-related professionals delivering services to users 
(patients), peer counsellors, and others, multi-professional 
team composition, interdisciplinary way of working, etc., 
patients as part of the rehabilitation team and team super-
vision, counselling, etc.

proposed value sets: no proposal.
results from the second voting: 87% voted for rejection 

due to lack of uniform and meaningful reporting specifica-
tions.

those not rejecting the category provided no clearly de-
fined value sets for reporting different from the already 
existing guidelines for reporting clinical trials.

Patient-centeredness: defined as rehabilitation tailored 
on the person’s needs and provided in partnership with 
them, their families and communities. inclusions: shared 
decision-making, individual rehabilitation plan, patient, 
family or other caregiver’s education and empowerment, 
patient family or other caregiver’s integration in the re-
habilitation process, involvement of peer counsellors, in-
volvement of patients as prosumers.

proposed value sets: “yes” or “No.”
results from the second voting: 53% voted for inclu-

sion.
those voting for inclusion argued for letting yes repre-

sent interventions describing clearly defined collaborative 
rehabilitation plans.

Integration of care: defined as the management of re-
habilitation services in conjunction with other health 
services so that people receive timely, comprehensive 
and well-coordinated care, according to their needs and 
across different levels (vertical integration) and along the 
continuum of care (horizontal integration). these include 
continuum of care, admission and discharge planning, col-
laboration of health professionals, and shared electronic 
patients’ records.

proposed value sets: “yes” or “No” with emphasis on 
including integration of care aspects in the description of 
the interventions in the trials.

results from the second voting: 60% voted for rejec-

Table III.—  Proposal for compulsory reporting of organizational 
factors in clinical trials.
categories Value sets
context and setting Hospital/community/other

Inpatient/outpatient/in-home/tele-rehabilitation
Primary level of specialization/secondary level of 

specialization
Acute/subacute/long-term rehabilitation services

Quality assurance 
and management

Yes/no
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as can be seen from the voting processes in step 2, the 
human resources category was voted as one of the three 
most important categories. however, we deemed that this 
category partially overlaps with existing reporting guide-
lines, which emphasize reporting of personnel involved 
in the interventions.4 furthermore, meaningful value sets 
for this category would be difficult to determine. Conse-
quently, we opted to exclude the human resource cat-
egory. similarly, the rehabilitation team in the delivery 
dimension was excluded. in this dimension, target group 
was also excluded due to overlap with consort reporting 
guidelines.5 patient centeredness along with integration of 
care were voted to be among the five most important cat-
egories, yet the group had diverging opinions regarding 
the possibility to develop meaningful value sets for these 
categories. the patient centeredness may also be deemed 
as an inherent part of the rehabilitation definition, and thus 
overlap with the intervention description.22 for the inte-
gration of care, it may be difficult to create a small num-
ber of universal value sets being meaningful across every 
clinical trial. yet, we emphasize the need to report this cat-
egory when relevant for the intervention, as indicated by 
our literature review, which suggests its potential to influ-
ence on patient outcome.17 furthermore, location of the 
services along with financial system for the rehabilitation 
services may well influence the patient selection, content 
as well as outcome of the services.27 the funding scheme 
of rehabilitation services is very different across countries 
with a highly variable a mix of private, public, insurance 
and out of pocket payment at both the provider and deliv-
ery levels. We believe that there is a need to define consis-
tent and clear categories for the funding of the services ap-
plicable in clinical trials, which warrants further emphasis 
and elaboration internationally.

the icso-r 2.0 is developed to capture important 
organizational factors at the meso level of rehabilitation 
services.10 however, for the minimum reporting set we 
recommend that the reporting of value sets for the catego-
ries should relate to the actual intervention(s) delivered. 
authors should also be required to specify differences 
between the intervention arms regarding value sets of the 
categories. for example, a clinical trial evaluating early 
supported discharge after stroke delivered by health pro-
fessionals from a department of physical and rehabilita-
tion medicine in a regional hospital within the patients’ 
home environment, the provider context is hospital. the 
setting and Mode of service delivery would be in home 
and levels of care would be secondary level of specializa-
tion. if the control intervention comprises services provid-

survey, the health professionals ranked these categories re-
garding their relevance to study outcomes, distinctiveness 
across different rehabilitation settings and feasibility to re-
port in clinical trials.15 While slightly different categories 
emerged from the two literature reviews, it is crucial to 
recognize that patient perspective lies at the core of reha-
bilitation.21 this perspective is now implemented into the 
definition of rehabilitation for research purposes.22 user 
involvement in the rehabilitation services framework is a 
necessity to ensure the relevance and validity as well as to 
promote its use in practice.23 hence, supplementary focus 
groups were conducted to provide foundation for the de-
velopment of a minimum reporting set in this study.

icso-r 2.0 as well as the minimum reporting sets aims 
to be applicable across different countries, continents and 
health systems. the delphi survey covered an interna-
tional sample and we included users from three countries 
with very different health systems. the Norwegian sys-
tem represents the scandinavian model with public ac-
cess to rehabilitation services independent of work status 
or insurances.24 in the German system, most people are 
covered under statutory health insurance. the insurance 
systems and funders of rehabilitation are the health in-
surance (medical treatment, rehabilitation and sick pay), 
the accident insurance (work related medical treatment 
and rehabilitation and occupational disability pension), 
pension insurance (pension, disability pension and reha-
bilitation), unemployment insurance (unemployment and 
employment promotion) and care insurance (nursing care 
costs). indonesia has a national health system including re-
habilitation, but with much lower coverage of specialized 
rehabilitation in the hospitals compared to the systems in 
Germany and Norway.25 With this inclusive process, the 
majority of the categories in icso-r 2.0 were consid-
ered important. hence, a process reducing the categories 
was clearly needed to define a minimum reporting set that 
could be included in clinical trials. looking to the brief 
core sets in icf,20 we aimed to reduce the categories to 
one third, constituting eight categories. We deemed eight 
categories feasible to include as a compulsory part of the 
methods section of clinical trials. furthermore, overlap 
with existing reporting standards should be avoided due 
to the burden for authors as well as clarity of the publica-
tions. finally, a minimum reporting set will be most useful 
for analytical purposes22 if the categories have predefined 
and mutually independent value sets.26 Given the broad 
description of the categories in icso-r 2.0, there was a 
clear need for further specifications of the reporting op-
tions.
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have expanded the minimum reporting set. this decision 
may be questioned, and it is imperative to underscore that 
this set is a test-set and encourage constructive criticism to 
successfully refine categories and value sets and possibly 
also decide on a brief and a more comprehensive version. 
We also urge the research society to discuss and refine the 
terminology in the field of rehabilitation sciences and in-
clude the users in these discussions. for example the use 
of patients versus persons or users’ needs to be discussed 
along with the importance of financing of the rehabilita-
tion services. We also allocate for including more precise 
description of the services in future scientific publications.

Conclusions

the authors of this paper advocate for compulsory and 
standardized reporting of organizational factors that may 
impact on the effectiveness of rehabilitation interventions 
in clinical trials. the proposed reporting set is introduced 
as a test-set, with an invitation for rehabilitation research-
ers to scrutinize, criticize and contribute to its refinement, 
aiming to facilitate the generation of scientific evidence 
regarding effective service provision and delivery in reha-
bilitation medicine.
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