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Abstract

Background: Rehabilitation is crucial for the realization of the right to health and a proper concern of global health.
Yet, reliable information to guide rehabilitation service planning is unavailable in many countries in part due to the
lack of appropriate indicators. To ensure universal health coverage and meet the central imperative of “leaving no one
behind” countries must be able to assess key aspects of rehabilitation policy and provision and monitor how they have
discharged their human rights responsibilities towards those most disadvantaged, including people with disability. This
article describes the process of developing an expert guided indicator framework to assess governments’ efforts and
progress in strengthening rehabilitation in line with the Convention on the Rights of Persons with Disabilities.

Methods: A systems methodology - concept mapping - was used to capture, aggregate and confirm the knowledge
of diverse stakeholders on measures thought to be useful for monitoring the implementation of the Convention with
respect to health related rehabilitation. Fifty-six individuals generated a list of 107 indicators through online
brainstorming which were subsequently sorted by 37 experts from the original panel into non overlapping
categories. Forty-one participants rated the indicators for importance and feasibility. Multivariate statistical techniques
where used to explore patterns and themes in the data and create the indicators’ organizing framework which was
verified and interpreted by a select number of participants.
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Results: A concept map of 11 clusters of indicators emerged from the analysis grouped into three broader themes:
Governance and Leadership (3 clusters); Service Delivery, Financing and Oversight (6 clusters); and Human Resources
(2 clusters). The indicator framework was comprehensive and well aligned with the Convention. On average, there was
a moderately positive correlation between importance and feasibility of the indicators (r = .58) with experts prioritizing
the indicators contained in the clusters of the Governance and Leadership domain. Two of the most important indicators
arose from the Service Delivery, Financing and Oversight domain and reflect the need to monitor unmet needs and
barriers in access to rehabilitation. In total, 59 indicators achieved above average score for importance and
comprised the two–tiered priority set of indicators.

Conclusion: Concept mapping was successful in generating a shared model that enables a system’s view of
the most critical legal, policy and programmatic factors that must be addressed when assessing country efforts to reform,
upscale and improve rehabilitation services. The Rehabilitation Systems Diagnosis and Dialogue framework provides a
data driven basis for the development of standardized data collection tools to facilitate comparative analysis
of rehabilitation systems. Despite agreement on the importance and feasibility of 59 indicators, further research is needed
to appraise the applicability and utility of the indicators and secure a realistic assessment of rehabilitation systems.

Keywords: Health services for persons with disability, Rehabilitation, Health systems, Indicators, Convention on the Rights
of Persons with Disabilities, Right to health, Monitoring, Accountability

Background
Rehabilitation is an integral component of the thera-
peutic continuum that every health system must
strengthen on the path to universal health coverage
(UHC) [1]. Today there is a nearly universal consensus
that access to health related rehabilitation (HRR) is in-
dispensable for the realization of the right to health and
a fundamental precondition for the societal inclusion of
persons living with disability. This consensus is reflected
in the United Nations Convention on the Rights of
Persons with Disabilities (CRPD) [2]– the most compre-
hensive binding legal instrument on the protection of
the rights of persons with disabilities - which has been
ratified by 87% of the world’s nations and requires signa-
tories to organize, strengthen and extend HRR pro-
grammes to ensure equitable and timely access to
quality services [3]. In the 10 years that have transpired
since the proclamation of the CRPD, recognition of the
importance of rehabilitation has grown considerably
[4–13]. Acknowledgment is also increasing that align-
ment of rehabilitation policies, systems and services with
the standards of the CRPD is necessary if we are to ensure
a stronger, effective and more holistic response to the di-
verse rehabilitation needs of the ever expanding popula-
tion living with disability [14–20]. To ensure countries
meet their international legal obligations and achieve
meaningful progress towards UHC, the World Health
Organization (WHO) has identified equity oriented moni-
toring and the development of indicators for persons with
disabilities as a global priority [21], including indicators
for rehabilitation [22].
Indicators, broadly speaking, are succinct measures

that aim to provide the most comprehensive picture of
the health system (or a subcomponent of it) possible

with the least amount of unnecessary detail [23]. At the
health system level, improving rehabilitation services re-
quires robust and continuous monitoring with different
types of indicators, including levels and distribution of
rehabilitation workforce, service availability and quality,
disease and disability prevalence/incidence and func-
tional outcome indicators which can be derived from
multiple sources. While these indicators focus primarily
on inputs, outputs and outcomes, human rights indica-
tors focus on health and service outcomes, but bring
additional attention to equitable access to services as
well as to the policies and practices of legal and adminis-
trative entities monitoring their efforts to create and sus-
tain just social arrangements for the full realization of
human rights [24]. Human rights indicators seek to ad-
dresses particularly the needs and rights of those made
vulnerable by discrimination, lack of policy attention
and socio-political power imbalances, such as persons
with disabilities. In rehabilitation for example, rights
based indicators would not be only concerned with
measuring improvements in functioning and community
integration, but seek to provide information about the
following important aspects in the process of organizing
and delivering rehabilitation services in health systems:

� Are human rights respected, protected and fulfilled
in service delivery?

� Are the key principles of human rights met in policy
formulation and implementation– Is the right to
access to rehabilitation realized equally for all, with
the active participation of service users, effective
accountability mechanisms and without discrimination?

� What barriers do persons with disabilities
experience in accessing appropriate rehabilitation?
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Are efforts being made to progressively remove
those barriers?

� Is there an enabling environment for the
implementation of human rights - Is the social,
institutional, legal, organizational and economic
environment conducive to the realization of the
right to health and rehabilitation?

The development and use of such indicators is particu-
larly pertinent to heath systems, because some of the
most chronic and entrenched deficiencies in rehabilita-
tion services are a direct consequence of the denial of
human rights of persons with disabilities and result from
frailties in the way health policies are formulated and
implemented and laws are developed and enacted [4].
It is generally agreed that indicators must be embed-

ded in a clear and robust underlying conceptual frame-
work that specifies system domains or target areas for
improvement. However, in the literature there is a gap
on indicator frameworks that can help obtain a compre-
hensive picture of the weaknesses in rehabilitation ser-
vice delivery and identify systemic failures in policy
development and CRPD implementation. Approaches to
monitoring rehabilitation systems and services vary con-
siderably and there is very little agreement over the do-
mains and elements of a global indicator framework.
Without a strong empirical understanding of what such
a framework should comprise of– including its key do-
mains, subdomains and measures – progress with the
implementation of the CRPD and other widely agreed
recommendations on rehabilitation will be difficult.
Specifically, much of the existing research has focused

on the development of clinical governance measures for
various disease groups for the purpose of assessing im-
provements in quality of HRR [25–33]. Along with qual-
ity of care indicators, community based rehabilitation
(CBR) indicators have generated interest [34]. These in-
dicators take the form of surveys to capture user’s expe-
riences of a range of broad measures across several
domains of social policy [35]. Important though these
indicators are, it is not clear that in the aggregate they
constitute an adequate account of the human rights obli-
gations of States in relation to HRR [3] as they tend to
overemphasize individual outcomes rather than health
policy structures and organizational processes. More-
over, their strict focus on community oriented inclusive
development measures makes them, to a significant de-
gree, inappropriate for monitoring the HRR sector, not
only in affluent nations, where the application of WHO’s
community based rehabilitation framework is very lim-
ited or problematic [36], but also in less developed coun-
tries [37]. In fact, researchers have started experimenting
with frameworks developed in other health areas in an
effort to assess the capacity of health system to deliver

HRR in low-income countries [38], which indicates the
growing need for a health sector specific framework to
monitor rehabilitation services.
Three recent systematic efforts have developed ap-

proaches to monitor the status, performance and quality
of HRR services respectively: the International Classifica-
tion of Service Organization in Rehabilitation (ICSO-R)
[39], the Rehabilitative Care System and Capacity Plan-
ning Evaluation Frameworks [40, 41], and the Rehabilita-
tion Management System (RMS) [42, 43]. While these
initiatives have resulted in interesting monitoring frame-
works and their use has yielded important and valuable
insights for health policy, they do not strictly make use
of human rights indicators but mainly focus on describ-
ing and assessing the technical performance of service
delivery. Additionally they did not seem to aim for a
level of comprehensiveness necessary to assess the legal,
governance and strategic planning aspects of rehabilita-
tion. A concrete focus on these aspects is essential to
monitor States progress in enhancing rehabilitation sys-
tem performance in compliance with international hu-
man rights law standards (e.g., prohibition of disability
discrimination in health insurance, service user partici-
pation in service design, existence of national action plan
on rehabilitation, promulgation and enforcement of ac-
cessibility standards for healthcare facilities, etc.). More-
over, the methods by which these frameworks were
developed were not clearly presented and do not seem
to follow a rigorous process. On the other hand, empir-
ical approaches to understand and assess how health re-
lated rights are respected in disability and rehabilitation
policies [44] confine themselves to the analysis of States
commitments as expressed in policy documents and
miss important aspects of actual service performance
which limits their breadth and relevance for monitoring
system level issues of HRR.
To help countries meet their obligations under the CRPD

and achieve greater and more equitable improvements in
service delivery, there is an urgent need to develop a con-
ceptually robust indicator framework for HRR. To be useful
both for human rights accountability and monitoring
States’ efforts to strengthen and scale up HRR services
within the context of Sustainable Development Goals
(SDG), such a framework must faithfully account for a wide
range of legal, policy and programmatic factors that influ-
ence equitable access to rehabilitation and assistive tech-
nologies. To achieve this, the indicators included in the
framework should be informed by key provisions of the
CRPD pertaining to rehabilitation to drive the collection of
data consistently with international human rights standards
[45]. Furthermore, because the organization of rehabilita-
tion services varies significantly across healthcare systems,
there is a need for expert consensus regarding standardized
approaches to assessing HRR at country level.
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In light of these considerations, we conducted a study
to develop an expert-informed indicator framework for
assessing country efforts to strengthen rehabilitation
through implementation of the CRPD. Specifically the
objectives of this study were: (a) to elicit and synthesize
the knowledge of experts on indicators that would be
useful for monitoring the implementation of the HRR
aspects of the CRPD; (b) to integrate and confirm this
knowledge through feedback to develop a shared con-
ceptual model for rehabilitation sector assessment; and
(c) to prioritize a set of important indicators to guide fu-
ture evaluation and research.
In meeting the objectives above, we have adopted the

following definitions:

Health related rehabilitation
In an effort to acknowledge the critical connections be-
tween rehabilitation services and the health system we
use the term “health related rehabilitation” in the same
way as in the context of Article 25 of the CRPD [2] to
denote individualized, outcome focused healthcare ser-
vices. Specifically we adopted the definition proposed by
Meyer and colleagues [46], which takes into account
HRR at the micro, meso and macro level with an em-
phasis on organizational and system characteristics of
HRR services. Ideally, these services consist of scientific-
ally sound and evidence based diagnostic, treatment and
therapeutic activities as well as other interventions that
are regulated and organized by the health sector. They
are typically delivered in an organisational setting by a
multidisciplinary team of properly trained and certified
professionals (or a single therapist when appropriate).

Persons with disability
Because rehabilitation, by definition, targets persons
whose functions are limited as a result of illness, injury
or chronic disease, it is very rare for a HRR intervention
or service to benefit only persons with long term impair-
ments and disabilities. Thus an approach to defining
“persons with disabilities” for the purpose of monitoring
HRR should be broad enough to account for the variety
of disease groups that may benefit from HRR. To main-
tain consistency with the CRPD, “persons with disability”
are understood in this research “to include those
women, men, girls and boys with long-term physical,
mental, intellectual or sensory impairments which, in
interaction with various barriers, may hinder their full
and effective participation in society on an equal basis
with others” [2]. However, the characterization of “per-
sons with disabilities” contained in the CRPD does not
restrict coverage to particular persons; rather, it identifies
persons with long-term physical, mental, intellectual and
sensory disabilities as the main class to be protected. The
reference to “include” in Article 1 of the Convention could

therefore extend its application to all persons with func-
tional limitations, i.e., those with short-term impairments
or persons who are perceived to be part of such groups
such as people with controllable non communicable dis-
eases and episodic disabilities[47, 48]. This view is also
reflected in WHO’s Global Action Plan on Disability
2014–2021 “Better health for all people with disabilities”
which is informed by the principles of the CRPD and
UHC, among others [5]. As with the earlier World Report
on Disability, the WHO global action plan directs govern-
ments’ attention to the health and rehabilitation needs of
people with disabilities asserting that this concrete focus
will lead to faster and more sustainable improvements in
rehabilitation services and thus bring about larger bene-
fits for all people who may need rehabilitation in the
context of UHC. By the same token, this research
and its resulting product will be relevant to all those
who are traditionally understood as disabled and face
restrictions in everyday participation but also to clin-
ical populations who experience limitations in
functioning.

Methods
Study design
In accordance with our study protocol [49] we used an
innovative form of structured conceptualization, collo-
quially referred to as group concept mapping, to develop
the indicator framework which we call the Rehabilitation
Systems Diagnosis and Dialogue (RESYST) framework.
Group Concept mapping (GCM) is a mixed method that
integrates sound qualitative group procedures (brain-
storming, categorizing ideas, and assigning value ratings)
with multivariate statistical analyses to help a group de-
scribe their ideas on the topic of interest and represent
these ideas visually through a series of related maps [50].
It is considered a well-established method in public
health research [51, 52] that has been applied success-
fully in the past to develop measurement and evaluation
frameworks and tools [53]. Acknowledging the utility
and value of GCM as a participatory approach that
democratizes the process of knowledge co-production
[54, 55], experts in rehabilitation research have recom-
mended GCM as an appropriate technique of concept
elicitation that helps generate useful insights from
diverse stakeholders to guide the development of stan-
dardized measurement tools [56]. In addition, as a mixed
method, GCM deploys advanced statistical techniques
that allow data from multiple sources to be combined
and analysed to produce a mental model that reflects
the collective thinking of participants [57]. This fea-
ture makes GCM particularly useful given the object-
ive of the study to develop a consensus understanding
of rights based monitoring of rehabilitation policies
and programmes.
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Procedures
GCM typically involves the following stages: preparation,
including participants identification and recruitment;
idea generation; structuring of ideas into piles of similar
themes and rating them against predefined criteria; data
representation; and group interpretation. All data collec-
tion and analysis procedures were performed with Con-
cept Systems Global Max© [58] and were accomplished
in the period between March 2015 – March 2017. The
steps taken to achieve the goals of our study are ex-
plained in the text below:

Preparation
The interdisciplinary nature of the research question re-
quired us to ensure that a variety of perspectives were
represented in the sample. Therefore the research team
modified a previously developed recruitment strategy
[59] to facilitate the identification of a multidisciplinary
group of knowledgeable individuals engaged in disability-
inclusive health development in various capacities: policy
decision making, research and education, advocacy and
professional practice. Initially it was estimated that a mini-
mum number of 150 individuals should be identified and
invited to participate in the structured activities to
ensure an adequate number of participants complete
the sorting task and thus guarantee the reliability of
the framework [49].
English speaking individuals were purposively selected

and included in the stakeholders pool using the follow-
ing criteria: (a) participants should possess knowledge
and experience in various domains of rehabilitation sys-
tems development such as disability law and policy, dis-
ability statistics and information, rehabilitation services
and policy, CBR, assistive technologies, clinical rehabilita-
tion, and professional training and education as demon-
strated by peer reviewed scientific publications; (b)
participants should possess knowledge of the human
rights approach to disability as demonstrated through par-
ticipation in technical expert panels issuing rights based,
disability policy recommendations. Participants were also
judged as suitable for inclusion if they were recommended
by other participants or research team members as appro-
priate stakeholders or content experts. Stakeholders were
identified by reviewing the following sources: lists of at-
tendees at technical meetings and conferences organized
by international agencies (UN, World Bank); lists of au-
thors and contributors of major WHO publications per-
tinent to rehabilitation; lists of experts appointed by
WHO to provide advice in the development of guidelines
and standards for rehabilitation and assistive technologies;
author lists of articles published in high impact peer
reviewed journals; and the authors’ personal contacts lists.
In addition we screened the list of international nongover-
nemental and professional organizations in official relation

with WHO [60] and searched the websites of those whose
activities are relevant to HRR to identify experts that
would be interested in contributing to this project. This
process resulted in the identification of 221 key
stakeholders.
Although the indicator generation phase of the study

was arranged with a larger number of participants to
capture diversity of opinions (heterogeneity sampling),
the grouping of indicators into distinct categories re-
quired a more homogenous group of participants, one
that “share the same conditions and has the basic
organization to discuss and validate individual members’
experiences collectively, notwithstanding their internal
diversity, and to take action based on this discussion”
([61]p. 41). Therefore a criterion sampling technique
was applied to select experts from the initial stake-
holders pool. Individuals were judged as suitable experts
if they satisfied one of following additional criteria: (1)
relevant science experience/knowledge of monitoring
and evaluation as demonstrated by peer reviewed
publications; (2) ability to influence monitoring prac-
tices and tool application as demonstrated by affili-
ation with an organization involved in monitoring and
evaluation of rehabilitation services, such as intergovern-
mental health agencies, professional and advocacy or-
ganizations, and research institutions, or participation
in international standard setting processes, such as
policy guidelines development.
Six international experts were selected from the

study sample and invited to serve on a steering com-
mittee to guide the overall implementation of the
GCM study. Members of the committee helped re-
cruit additional participants into the study and could
partake in any or all steps of the concept mapping
process. Subsequently, the research team prepared a
background document, with input from members of
the Advisory Committee, containing information on
the purpose and methodology of the project, defini-
tions of key terms and a summary of the human
rights obligations of States in relation to rehabilitation
based on previously published evidence [3]. Drawing
upon Article 31 of the CRPD, the team expanded the
background document to include a set of core princi-
ples for the identification of indicators along with a
preliminary list of 127 candidate indicators compiled
from a focused review of the literature and the au-
thors’ notes from discussions with experts. Finally, to
facilitate the collection of meaningful input, the study
team, with guidance from the Advisory Committee,
developed and pilot tested a focus question to which
stakeholders responded: “A specific indicator that
would help assess progress in the implementation of
the health related rehabilitation aspects of the Con-
vention on the Rights of Persons with Disabilities is…”.
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Idea generation
Participant stakeholders were asked to provide input on
specific indicators relevant for monitoring the imple-
mentation of the HRR aspects of the CRPD using the
above prompt as the focus for the structured responses.
Stakeholders were contacted via e-mail and provided
with a web address for a project-specific, asynchronous
platform through which they could submit their ideas
anonymously online. The project specific website con-
tained a link to the background document which partici-
pants could access and download. Participants were
given 3 weeks to respond. At the conclusion of the
brainstorming session the first author (DS) synthesized
the responses in preparation for the subsequent phases.
Initially, doubled barrelled statements were split into
their components and the set was reduced by removing
duplicate statements or statements containing very simi-
lar ideas. Subsequently the statements were reviewed in-
dependently by two reviewers (DS, PvG) for relevance to
the focus question, clarity and comprehensibility. Any
disagreements that arose were resolved by consensus or
with a third reviewer (JB). The consolidated brain-
stormed statements set of ideas was then randomized
and uploaded onto the project website for the structur-
ing phase.

Structuring
Structuring of ideas consisted of participants sorting and
rating the synthesized set of indicators electronically.
Sorting activity consisted of participants individually
grouping the indicators into conceptually similar cat-
egories or piles and providing labels to each pile they
created to reflect the indicators within. The instructions
stated that each indicator belonged to only one pile and
that participants should not group all indicators into one
pile or create a “miscellaneous” pile. Participants were
also asked to provide answers to a brief socio-demo-
graphic questionnaire. Concurrently, all participants were
invited to rate each indicator on a 4 point scale for im-
portance and potential feasibility of obtaining or collecting
the data related to the indicator, compared to all other in-
dicators within the set (1 = relatively unimportant/not at
all feasible, 4 = very important/feasible).

Representation
The concept mapping analysis was based on the aggre-
gation of individual sort data [62]. The first step involved
the creation of a N x N binary square similarity matrix
to represent each individual’s sort data. Rows and col-
umns of the matrix correspond to the indicators gener-
ated in the brainstorming phase. The values within the
cells of the matrix represented whether (1) or not (0) the
participant sorted indicators into the same pile. The in-
dividual matrices of all sorters were then aggregated to

create a single similarity matrix which showed how the
entire group sorted the indicators. Non metric multidi-
mensional scaling (MDS) of the aggregated similarity
matrix enabled the creation of a two-dimensional visual
representation of the indicators (point map) where the
relative distance between them indicates the degree of
their relative similarity [63, 64].
Subsequently, hierarchical cluster analysis partitioned

the point map into non overlapping clusters in a way
such that indicators that were in adjacent areas of the
map were placed in the same cluster [65]. The output of
the cluster analysis was a cluster map which revealed
how the indicators (represented by numbered points)
were categorized into higher order themes. Because clus-
ter analysis is a heuristic tool there is no standard math-
ematical criterion for selecting the final number of
clusters. The research team followed the procedures de-
scribed by Kane and Trochim [50] to determine the
most meaningfully interpretable representation of the in-
dicators in the conceptual model. Agglomerative nesting
was used to examine a range of cluster solutions in
order to identify a cluster configuration where separ-
ation or merger of clusters adequately represented the
data as organized by the participants. Bridging index, a
measure of the degree to which an indicator was sorted
by participants with other indicators in the vicinity, was
generated to estimate the internal consistency of each
cluster. Bridging values range from 0 to 1 with lower
values indicating more conceptually robust clusters. Fi-
nally, measures of central tendency and measures of dis-
persion were computed to identify and describe patterns
in participants rating data. Pearson product moment
correlation (r) was calculated to estimate the degree of
the overall agreement between respondents’ average
cluster ratings on importance and feasibility as well as
the degree of agreement between subgroups of respon-
dents on the same variables (defined by geographic re-
gion, level of knowledge of the CRPD and stakeholder
group). All analyses are considered to be exploratory.

Group interpretation
Interpretation of results involved receiving input from a
convenience sample of participants during a half day
meeting held in Nottwil, Switzerland. Seven individuals
participated in a face to face meeting which was facili-
tated by a member of the research team. The interpret-
ation group comprised of academic and clinical experts
in rehabilitation medicine (n = 3), experts in disability
law and policy (n = 2), an expert in vocational rehabilita-
tion with lived experience of disability and a health pol-
icy scientist. At the interpretation session participants
reviewed or modified as allowed the preliminary cluster
solution, collectively assigned labels to each cluster and
discussed the content of each cluster in light of the
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rating results. This information provided the basis for
researchers and participants to co-finalize and interpret
the concept map by identifying regions of thematically
related clusters. All group decisions were made by
consensus.

Ethics review and approval
The Ethics Commission for Northwest and Central
Switzerland considered ethical approval not necessary.
All participants were assured prior to engaging in this
study of data confidentiality, informed of the voluntary
nature of their participation, and of their possibility to
withdraw at any time.

Results
Participants
Fifty six individuals generated 275 initial ideas in re-
sponse to the focus question requesting indicators that
would be useful to monitor the HRR aspects of the
CRPD. These ideas were consolidated in a final set of 107
unique statements by the research team (see Additional
file 1). Subsequently, 44 completed the on-line sorting
and/or rating tasks. Specifically, 37 participants completed
the sorting task, 41 completed the importance rating and
39 the feasibility rating. Participant characteristics are pre-
sented in Table 1. Affiliations of individual experts who
participated in the sorting and rating phase are shown in
the Additional file 2.
To ensure the reliability of data analysis concept map-

ping guidelines recommend a number of 10–40 partici-
pants to complete the sorting activity [50]. In this study,
74% of those who agreed to participate in the sorting
phase completed the sorting activity (N = 37), thus fall-
ing within the recommended range. Although 41 partici-
pants have originally completed the ratings, importance
and feasibility ratings of 4 and 3 individuals respectively
were excluded from the final analysis because of extreme
response patterns and missing data. Finally, of the seven
individuals who took part in the group interpretation,
four have completed both sorting and rating activities.

Development of the Rehabilitation Systems Diagnosis and
Dialogue framework (RESYST)
MDS analysis of the sort data produced a two-dimensional
point map with a stress value of 0.2691 which was below
the average stress value of 0.28 (SD=0.04, range:
0.17; 0.34) as estimated in a recent meta-analytic study of
GCM projects [66]. Thus, the point map was considered
as sufficiently reliable to proceed with further analyses.
Application of hierarchical cluster analysis to the point
map resulted in a preliminary framework solution of 11
clusters which was judged by the research team to provide
sufficient detail and still yield substantially interpretable
content within each cluster.

During the interpretation session, participants reviewed
the 11 cluster solution and modified it as allowed to in-
crease within cluster consistency of content and enhance
the map’s overall interpretability. For example, the bound-
aries of the cluster labelled Service Coverage, Utilization
and Outcomes were redrawn to include also Indicator #31
(see Additional file 1), which, initially belonged to the

Table 1 Participant characteristics

Participant characteristics Sorting and rating (N = 44)

Respondents n (%)

Stakeholder group

Administrators and agency leaders 5 (12%)

Disabled people’s representatives,
advocates and disability inclusive
development practitioners involved
in rehabilitation

5 (11%)

Rehabilitation professionals and/or
academic researchers

34 (77%)

did not respond 0 (0%)

Primary area of expertise

Clinical Functional Rehabilitation 8 (18%)

(physical, psychosocial or occupational)

Community based rehabilitation 5 (12%)

Assistive technologies 2 (5%)

Rehabilitation services and policies 12 (27%)

Professional training and education 1 (2%)

Disability data and statistics 11 (25%)

Disability law and policy 5 (11%)

did not respond 0 (0%)

Years of professional experience

< 5 years 2 (4%)

5–14 years 13 (30%)

> 15 years 29 (66%)

did not respond 0 (0%)

Knowledge of the CRPD

Have never heard of it 0 (0%)

Fair 7 (16%)

Good 13 (29%)

Excellent 24 (55%)

did not respond 0 (0%)

Location

Africa 4 (9%)

America 8 (18%)

South-East Asia 7 (16%)

Europe 18 (41%)

Eastern Mediterranean 1 (2%)

Western Pacific 6 (14%)

did not respond 0 (0%)
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Social Mobilization and Research cluster, but was per-
ceived by participants to be more conceptually related
with service delivery outcomes. Similarly, the cluster
Workforce Development was reshaped to include Indicator
#1 (see Additional file 1) from the Evidence informed and
Rights based Programming cluster, as participants felt it
made more sense to be grouped with the indicators that
pertain to workforce issues. It is important to note that
these changes aimed at improving the overall interpret-
ability of the map and did not alter the underlying data
structure (point map) which reflects how participants
sorted the indicators.
The final conceptual structure that emerged from the

analysis and interpretation of the sorting information or-
ganized the 107 indicators into 11 non overlapping clus-
ters as shown in Fig. 1. Experts who participated in the
interpretation session confirmed the appropriateness of
the cluster labels. Each cluster is described below in de-
scending order of average importance. The full list of in-
dicators within each cluster of the RESYST framework is
presented in the Additional file 1.
The Legal Commitments and Strategic Priorities clus-

ter contained the most indicators (17), which reflects the
fact that the ideas included in this cluster were most fre-
quently brainstormed by the participants. It was also the
most dense construct that emerged from the analysis
with high internal coherence as evidenced by a bridging
value of .09. This cluster encompassed measures that
capture rules, norms and processes at the level of the
government that aim to protect human rights (Indicators

#20, #56, #79, #103) and promote the right to health and
rehabilitation (Indicators #14, #35, #83). It also includes
indicators that assess the existence of laws and standards
to ensure legal access to comprehensive and effective
quality rehabilitation care (Indicators #63, #81, #88) and
qualitative measures that examine efforts to mainstream
rehabilitation in strategic health care planning (Indica-
tors #17, #39, #50, #66).
Monitoring and Accountability contained 7 indicators

focusing on the existence of information systems to
track rehabilitation resources (Indicators #37, #52) and
the availability and use of intelligence to ensure evidence
informed management and public accountability (Indica-
tors #48, #58). Some indicators however were thought to
be conceptually related with ideas contained in adjacent
clusters (Indicators #53, #54) as shown by their mid-range
bringing values (see Additional file 1).
Evidence informed and Rights based Programming in-

cluded 13 statements emphasizing the need for oper-
ational planning tools (Indicators #70, #104) as
means to promote evidence based decision making
and as well as critical policy structures and mecha-
nisms (Indicators #40, #44, #57, #67, #71, #100) that
States must put in place to strengthen rights based,
inclusive rehabilitation policy making and ensure the
implementation of the CRPD. This cluster had a
bridging value of .25 which indicates the high degree
of consensus among experts on the relatedness of
the items in the cluster and was internally stable
and coherent.

Fig. 1 Concept map with 11 clusters of indicators illustrating three thematic regions. This figure presents the 11 clusters that emerged from the
concept mapping process and their grouping into higher order themes and reflect expert consensus on the key domains and subdomains of the
Rehabilitation Systems Diagnosis and Dialogue - RESYST framework. The emergent mental model is grounded on the 107 indicators that experts
perceived as useful for monitoring the implementation of the CRPD in regards to HRR which constitute the key elements of the
framework. The label assigned to each cluster reflect the common theme of its indicators. Numbers on the map correspond to the
brainstormed indicators (see Additional file 1)
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The Workforce Development cluster encompassed 5 in-
dicators related to measures taken by governments to
ensure the sustainability and awareness of the rehabilita-
tion workforce of the rights of persons with disabilities.
This cluster had a bridging value of .76, suggesting that
the items contained within the cluster may be good
matches with adjacent clusters. It should be noted how-
ever that the space between this cluster and the clusters
of the Human Resource domain suggests that partici-
pants perceived the items contained in these clusters to
be conceptually delineated.
Access Barriers contained 12 indicators capturing

structural (Indicators #60, #78, #92), organizational
(Indicators #16, #46, #55, #74, #87, #101) and financial
(Indicators #46, #82) barriers to access to HRR and as-
sistive devices. This cluster included the indicator rated
highest for importance across the entire set of 107 indi-
cators (Self-reported barriers to access to medical re-
habilitation [Indicator #46], see Additional file 1).
The cluster Service Coverage, Utilization and Outcomes

was comprised of 14 indicators and had a comparatively
low bridging value of .37. This cluster contained the indi-
cator “Unmet needs for medical rehabilitation” (Indicator
#65, see Additional file 1) which was rated second highest
for importance across the whole set of indicators.
The Service Financing and Quality Control cluster is

composed of 14 indicators which, as the name of the
cluster implies, participants perceived as useful to assess
the allocation and investment of financial resources to
improve access to rehabilitation services (Indicators #11,
#36, #73, #90, #106), as well as measures to enhance the
coordination (Indicator #77) and quality of rehabilitation
care (Indicators #9, #38), including through accreditation
(Indicator #93) and inspection of health facilities’ com-
pliance with human rights (Indicators #2, #3). Evidence
on the existence and content of a nationally determined
set of essential rehabilitative services was the most im-
portant indicator in this cluster (Indicator #33). This
cluster occupied the largest area in the concept map
which suggests that the indicators contained therein
were more loosely related and were highly likely to be
sorted with other indicators in the map.
The cluster labelled Higher Education was the smallest

cluster in the concept map and included 5 indicators ad-
dressing issues of academic training of rehabilitation
professionals. Although this cluster had a modest bridg-
ing value of .66, its small size indicates that participants
perceived its content as being conceptually distinct from
other clusters, hence its position in the bottom left edge
of the map.
The adjacent cluster Workforce Planning and Perform-

ance is comprised of 12 indicators that reflect the need
for, and the measures though which, governments and
other interested organizations can assess the availability

(Indicators #27, #41, #43, #86, #99) of the rehabilitation
workforce. It also includes a range of patient reported
experience measures (PREM) (Indicators #4, #13, #64,
#84, #91) thought to be related to rehabilitation pro-
viders and workforce performance. This cluster had the
highest bridging value across all clusters (.77) which sug-
gests that the ideas contained within the cluster are the-
matically more broad and diverse in comparison with
indicators contained in other clusters on the map.
The relatively small cluster labelled Disability Statistics

contained 5 indicators, including prevalence and inci-
dence (Indicator #6, #89) as well as measures thought to
be useful for public health (Indicator #23) and disability
policy strategies (Indicator #5, #42). The importance of
this cluster was relatively low. However, the standard de-
viation of 1.06 shows that individual responses, on aver-
age, were a little over 1 point away from the mean,
which was the highest found across all clusters, suggest-
ing that there was a great deal of variation in individual
importance ratings within this cluster.
Finally, the Social Mobilization and Research cluster

contained indicators that address capture efforts to pro-
mote empowerment (Indicator #30) a and culture of in-
clusiveness among health system stakeholders (Indicator
#68) as well as efforts to promote rehabilitation research
(Indicator #32, #105). The central location of this cluster
indicates that the items contained in the cluster were
highly likely to be sorted with items in other clusters in
the map.

Prioritization of indicators
Rating information captured how important and feasible
experts who took part in this study perceived the indica-
tors to be. Indicator rating scores have been averaged
per cluster (Additional file 1) and are also presented in
the form of a ladder graph in Fig. 2. The overall mean
rating for importance per cluster ranged from 3.15 (SD
= .87, 95% CI: 3.08; 3.22) for the cluster Legal Commit-
ments and Strategic Priorities to 2.23 (SD = .57, 95% CI:
2.09; 2.37) for the cluster Social Mobilization and
Research. On average, the Legal Commitments and
Strategic Priorities, which was perceived as the most im-
portant, achieved the highest rating score for feasibility
whereas indicators contained in the cluster Access
Barriers were on average perceived as the least feas-
ible to implement.
Intergroup comparisons of importance and feasibility

ratings were conducted to identify patterns of conver-
gence and divergence in the views of participants with
differing sociodemographic characteristics. The results
showed that there was no significant variation in the re-
sponses and most participants followed similar patterns
in prioritizing the indicators. For example, the results
showed that there was a high degree of consensus
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between the group of “Rehabilitation professionals and/
or academic researchers” and participants belonging to
all other groups on both importance (r = .86, p < 0.01)
and feasibility (r = .95, p < 0.01) ratings. Similar patterns
were found in additional analyses with intergroup corre-
lations ranging from .69 (p < 0.05) to .98 (p < 0.01).
Figure 3 presents a bivariate plot mapping average im-

portance and feasibility ratings for 107 indicators. This
plot helped participants during the interpretation session
examine the relationship between importance and feasi-
bility at the item level and derive a two-tier set of prior-
ity indicators for further field testing.
Overall, 59 brainstormed statements were rated above

average for importance and comprised the priority set of
human rights indicators for rehabilitation (Table 2). Of
those 36 indicators achieved above average score for
both importance and feasibility and were perceived by
participants as having higher potential for success in
monitoring the implementation of the CRPD (Tier 1:
Implementation priority, see Fig. 3). Two thirds (n = 24)
of the indicators in Tier 1 arose from the Governance
and Leadership domain with the majority (n = 13) be-
longing to the Legal Commitments and Strategic Prior-
ities cluster. Conversely, 23 indicators obtained above
average rating for importance but below average for
feasibility (Tier 2: Development priority set, see Fig. 3)
which, according to the participants, represent areas
where investments need to be made to systematize and

improve the collection of data so as to enable the effect-
ive review and assessment of the rehabilitation sector in
the future. Interestingly, the priority indicators of the
Workforce Planning and Performance cluster (see Table 2)
were seen as less feasible to implement in comparison
with other indicators within this cluster.

Mapping the RESYST onto the CRPD
The 107 indicators of the RESYST framework were
mapped onto the CRPD. Table 3 shows the relevance of
the indicators generated from concept mapping for
monitoring human rights norms and standards that are
implicated in HRR and recognized in the CRPD. All 107
address directly or indirectly fundamental political and
social rights in relation to HRR. The majority of the in-
dicators cover the right to health and rehabilitation as
expressed in Articles 25 and 26 whereas a large number
of indicators capture States efforts to promote the imple-
mentation of the CRPD by raising awareness of disability
rights among rehabilitation workers and promoting their
professional development.

Discussion
In this study, we used GCM to synthesize the per-
spectives of rehabilitation stakeholders to systematic-
ally identify important and feasible indicators to
assess country efforts to strengthen rehabilitation sys-
tems and services in line with CRPD requirements.

Fig. 2 Pattern match display comparing importance versus feasibility ratings by cluster. Importance and feasibility rating scales are represented by the
two vertical lines. Clusters are positioned on each line in descending order of importance and feasibility respectively. Rating values refer to average cluster
ratings derived from average indicator ratings from within each cluster. Overall, the correlation between the ratings for importance and feasibility was
moderately positive (r= .58). This indicates that participants perceptions of the importance are well aligned with their perceptions of feasibility. The degree
of slope of the lines connecting cluster ratings on the left (Importance) to same ratings on the right (Feasibility) illustrates this alignment. For example,
there was a great deal of correspondence between importance and feasibility to implement the indicators contained in the clusters of the Governance
and Leadership domain. Also, all participants agreed on the relative low importance and feasibility of the Social Mobilisation and Research cluster.
Conversely, the majority of clusters of Service Delivery, Financing and Oversight were, on average, perceived as relatively less important and less feasible to
implement with the exception of the cluster Monitoring and Accountability which was ranked second highest for importance. Indicators of barriers to
access to rehabilitation were rated almost as important as Service Coverage, Utilization and Outcomes but hardest to implement. Service Financing and
Quality Control and Higher Education clusters were perceived equally important, although indicators in the former were thought to be more difficult to
implement. 1p< 0.02, 2p< 0.005
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The final framework included measures that address the
most important legal, policy and programmatic factors
that have been shown to facilitate or constrain access to
rehabilitation services such as laws and regulations, stra-
tegic planning, accountability mechanisms, service deliv-
ery, financing and human resources [4]. The findings of
the present study provide the preliminary evidence base
for future efforts to assess governments’ response to popu-
lation rehabilitation needs in line with their international
human rights obligations.
The three groupings of clusters in the concept map re-

semble to key building blocks of WHO’s Framework for
Action on Strengthening Health Systems [67] which pro-
vides empirical validation for viewing the rehabilitation
sector as a subsystem of the overall health system.
Health systems have been described as complex adaptive
systems [68], meaning that they are constantly changing
as they are susceptible to internal and external influ-
ences, and are composed of various subsystems. In the
context of rehabilitation, it has been argued that decision
making teams and service organizations operate in a
chaotic environment and thus constitute self-defined,
unpredictable subsystems of broader healthcare systems
characterized also by complexity and interconnectedness
whereby components of these subsystem affect each
other [69–72]. In our conceptual model, the words in
the cluster labels represent inputs, outputs, initial and/
or final outcomes but also processes, flows, controls and
context across the system strengthening chain. Each of

these words triggers a response by the others, e.g. legal
commitments dictate the establishment of national prior-
ities, optimal workforce planning drives better performance,
effective coverage leads to enhanced utilization. Specifically,
the Legal Commitments and Strategic Priorities cluster un-
derlines the obligation of States to incorporate the key pro-
visions of the CRPD in domestic legislation [73](Indicators
#103, #20, #79, #14, #15, #56, #81) as a crucial means in
realizing the right to health of persons with disabilities [74]
and strengthening health systems [75, 76] and suggests that
national priorities in the context of SDGs (Indicators #17,
#66, #39) be informed by the international human rights
standards, a view that is shared widely among leading com-
mentators and global health experts [77–79]. A similar in-
terpretation can occur across other clusters of indicators
allowing an in depth examination of systemic issues per-
taining to rehabilitation service delivery, financing and
workforce planning.
Analysis of the spatial features of the concept map re-

veals interesting findings about the interrelationship of
indicators and clusters and may enhance our under-
standing of the interdependent and complex nature of
rehabilitation systems organization. The Governance and
Leadership domain and clusters of the Service Delivery,
Financing and Oversight are both seen as being closely
related to Monitoring and Accountability. This appears
to affirm the paramount role of health information sys-
tems and accountability structures for both effective ser-
vice delivery and good governance [80, 81]. For example

Fig. 3 Bivariate plot mapping importance versus feasibility ratings for 107 indicators. The box plot is divided into quadrants on the basis of the
overall mean value for each of the rating variables. Numbered points correspond to the indicators enumerated in the Additional file 1. Blue and
yellow points indicate the 59 indicators that achieved above average score for importance and comprise the priority set of rehabilitation
indicators. On average, the indicators in the upper right quadrant (blue shaded area/points) achieved above average score for both importance
and feasibility and represent the implementation priority set of indicators (Tier 1) whereas indicators in the lower right quadrant (yellow shaded area/
points) received below average score for feasibility and comprise the development priority set (Tier 2)
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Table 2 Priority set of 59 indicators rated above average for relative importance, arranged by cluster in descending order of importance

Noa Indicators per cluster Importance

Mean SSD

Legal Commitments and Strategic Priorities 3.15b −0.87

63c The State has a law to ensure universal access to comprehensive rehabilitative care and assistive products for all (yes/no). 3.43 −0.77

79 State law explicitly prohibits discrimination in health insurance on the ground of disability or other pre-existing condition
(yes/no).

3.42 −0.77

17 National health or disability strategy addresses priority health related rehabilitation issues (yes/no). Describe and specify.
Timeframe and coverage.

3.41 −0.76

50 Evidence documenting (a) establishment of an operational, budgeted, multi sectoral national rehabilitation action plan
aligned with WHO international and or regional action plans, (b) target setting process, (c) implementation activities, (d)
monitoring and evaluation plan.

3.41 −0.72

20 Constitutional guarantees to disability equality - The State takes at least one approach to disability equality and non-
discrimination (yes/no).

3.35 −0.92

15 The concept of disability used in health laws, policies, programmes and regulations and in the collection of relevant
statistical data is in line with the human rights approach to disability and the protection of the rights of all persons
with disabilities regardless of impairment (yes/no)

3.28 −0.88

66 National disaster preparedness and relief plans are inclusive of health related rehabilitation (yes/no). 3.27 −0.8

81 Legally binding national accessibility standards/guidelines established and documented (yes/no). Year of adoption. 3.22 −0.93

97 Existence of an Operational Unit, Branch or Dept. in the Ministry of Health (or other Ministry) with responsibility for
rehabilitation services/ assistive technologies policy development, implementation, monitoring and evaluation (yes/no).
Jurisdiction and scope.

3.22 −0.79

35 Status of ratification of international human rights treaties recognizing the right to health and their optional protocols. 3.19 −0.88

14 Date of entry into force and coverage of domestic legislation for the implementation of the right to health of persons
with disability, including legislation on rehabilitation care.

3.14 −0.79

88 Existence of government approved evidence based guidelines for the rehabilitation of a wide range of disabling
conditions through a multidisciplinary team approach (yes/no).

3.03 −0.83

103 Legislative provision prohibiting compulsory medical treatment and experimentation (yes/no). 2.97 −1.07

28 State regulations require healthcare providers to implement policies, procedures and/or protocols for partnering with
patients, carers and consumers in: (i) Strategic and operational/services planning (yes/no) (ii) Decision-making about
safety and quality initiatives (yes/no) (iii) Quality improvement activities (yes/no).

2.95 −0.78

83 Date of entry into force and coverage of the right to health of persons with disability in the constitution or other form of
superior law.

2.89 −0.99

Monitoring and Accountability 3.03 −0.83

58 Existence of a national set of relevant indicators with targets and annual reporting to inform annual rehabilitation sector
reviews and other planning cycles (yes/no).

3.24 −0.89

48 The State has conducted an overall assessment of the performance of the rehabilitation care system in the last 5 years
(yes/no).

3.24 −0.8

37 Availability of an integrated information system on the health-related rehabilitation workforce, providing periodically
updated data on the size, type, geographical distribution, competencies and skill mix of the national stock of workers.

3.19 −0.78

18 Rehabilitation service delivery regulations, quality specifications and professional standards are established and
documented (yes/no).Year of last update.

3.14 −0.75

52 Existence of a unified accounting system to track allocation of funds to health related rehabilitation services integrated
within the overall health expenditure tracking system (yes/no).

2.95 −0.88

Evidence Informed and Rights Based Programming 2.96 −0.86

67 Evidence on the existence of formal collaboration between (a) the department/agency responsible for rehabilitation
and (b) the department/agency responsible for: (i) employment, (ii) education, (iii) welfare (iii) CRPD implementation.

3.35 −0.63

57 State has established inclusive procedures or mechanisms for consultation with disabled people’s organizations at
national, sub-national and local levels (yes/no).

3.35 −0.72

40 Existence of national multi-sectoral commission, agency or mechanism for the coordination of disability policy and the
implementation of the CRPD (yes/no). Scope & functions.

3.33 −0.83

24 Charter of patient rights published and available in accessible formats (yes/no). 3.08 −0.89

70 The State has a systematic plan and coordinating unit for acquiring and using rehabilitation research information and
for sharing and transferring knowledge (yes/no).

3 −0.78
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Table 2 Priority set of 59 indicators rated above average for relative importance, arranged by cluster in descending order of importance
(Continued)

Noa Indicators per cluster Importance

Mean SSD

75 Existence of a participatory forum and disability inclusive process to coordinate the setting of national rehabilitation
research priorities (yes/no).

2.95 −0.94

71 The State has a budgeted plan to raise awareness about disability issues among health professionals which involves
persons with disabilities and their representative organizations (yes/no). Timeframe and coverage.

2.92 −0.8

100 Existence of accessible pre-judicial mechanisms to lodge complaints alleging breach of obligations connected to the
right to health. Jurisdiction and scope.

2.92 −0.83

44 Existence of a government website which meets the ISO/IEC 40500:2012 standards of accessibility for web content
with latest report and data about rehabilitation services available to the general public (yes/no).

2.89 −0.97

Workforce Development 2.91 −0.87

19 Existence of disability human rights education as an element of the accreditation standards used at the national level
in the field of rehabilitation.

3.03 −0.76

51 Availability of ethical standards of care for rehabilitation physicians and allied health professionals (yes/no). 3 −0.78

69 Existence of human resources for health unit that is responsible for developing and monitoring policies and plans on
rehabilitation workforce and negotiating intersectoral relationships with other line ministries and stakeholders (yes/no).

2.89 −0.94

Access Barriers 2.89 −0.86

46 Barriers in access to medical rehabilitation (%) - Reported number of persons with disabilities not having access to
medical rehabilitation services due to transportation barriers, physical/geographical access barriers, waiting time, lack
of information; lack of time; inadequate skills of service provider; cost or other.

3.64 −0.59

92 Percentage (%) of health facilities providing medical rehabilitation services. 3.08 −0.76

107 Needs for assistive products met - Reported number of persons with disability using an assistive product that fits
their functional needs.

3.06 −0.75

26 Inequality in access to rehabilitation - Absolute difference in unmet needs for rehabilitation between people with and
without clinical impairments/disabilities (trends).

3 −0.94

55 Timely access to rehabilitation 2 - Time (median waiting time in days) between: (i) acute hospital admission until referral
for rehabilitation, (ii) referral until assessment, (iii) acceptance by post-acute rehabilitation care and ready for transfer
until admission.

2.97 −0.93

78 Proportion of the population living within four hours travel to a rehabilitation/assistive technology service (Allows for
visiting a service within a day.)

2.92 −0.98

82 Assistive technology affordability - Percentage (%) of the per capita GDP or income required to purchase a wheelchair
(average price).

2.92 −0.87

Service Coverage, Utilization and Outcomes 2.87 −0.85

65 Unmet needs for medical rehabilitation - Reported number of persons with disability that needed medical
rehabilitation services or assistive devices in the last 12 months and did not get the services they need, stratified by
age, income, geographic region and educational level

3.46 −0.77

7 Number of Community Based Rehabilitation providers/population ratio (per 100,000) 3.27 −0.69

31 Financial barriers in access to assistive technology - Reported number of persons with disability who didn’t get their
prescribed assistive devices because of their cost

3.22 −0.8

96 Financial barriers in access to rehabilitation - Reported number of persons with disability that have forgone prescribed
rehabilitation treatment due to financial reasons in the last 12 months, disaggregated by income level, sex and age

3.19 −0.84

10 Number of multidisciplinary rehabilitation programmes per 1,000,000 - (e.g., cardiac, cancer, stroke, spinal cord injury,
paediatric rehabilitation programmes).

3.16 −0.76

61 Patient status at discharge - National average percentage (%) of rehabilitation inpatients with improved function
scores at discharge (compared with scores measured at admission).

2.92 −0.97

29 Proportion of persons with disability living in complex emergency environments that can access comprehensive
rehabilitation services

2.92 −0.89

Service Financing and Quality Control 2.82 −0.85

33 A comprehensive array of medical rehabilitation services is enlisted in the State’s essential health benefits package
including for the purpose of maintaining current levels of functioning (yes/no). Describe and specify.

3.33 −0.83

11 Percentage (%) of WHO recommended priority assistive products included in the national assistive products list for
procurement and reimbursement.

3.3 −0.78

73 Expenditure trends on (i) rehabilitation care (inpatient, outpatient and community based) as % of government health 3 −0.82
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it is recommended that national action plans on sectoral
health issues include a monitoring and evaluation plan
[82] (Indicator #50, Legal Commitments and Strategic
Priorities). But more importantly, effective implementa-
tion of such plans require a set of national indicators
and benchmarks to facilitate annual reporting of pro-
gress against agreed objectives (Indicator #58, Monitor-
ing and Accountability) [83]. Additionally, the capacity
to collect and process rehabilitation expenditure data
through sophisticated accounting infrastructure (Indica-
tor #52, Monitoring and Accountability) is essential for
monitoring expenditure trends (Indicator #73, Service
Financing and Quality Control), including development
aid flows (Indicator #106, Service Financing and Quality
Control), and prioritizing investments in assistive tech-
nologies (Indicator #90, Service Financing and Quality
Control).
These findings point to the complex interrelationship

of the fundamental inter-organizational norms, inputs
and functionalities that underpin effective and respon-
sive rehabilitation service systems and suggest that chal-
lenges in the implementation of the CRPD need to be
considered holistically as an integrated network of

multiple agents (people, organizations, resources, rules
and norms) and perspectives. They thus offers a novel
focus on the intersection between human rights stan-
dards and the core functions of the health system as
drivers of variation in access to HRR. In this respect, our
framework makes a unique contribution to global health
and disability policy as it combines a normative, human
rights lens with a systems approach to strengthening re-
habilitation that has been missing from the current lit-
erature. As shown in Table 3, the RESYST bridges the
monitoring and analysis of the human rights implicated
in rehabilitation with an assessment of the broader sys-
tem within which CRPD implementation efforts are be-
ing realized which helps formulate well defined and
appropriate boundaries for the implementation of the
right to access rehabilitation. This dynamic combination
offers a powerful means to re-focus stakeholder actions
and government priorities from the often paralytic ana-
lysis and repetition of policy recommendations to
“strengthen rehabilitation” to effective strategies for ac-
countability and system change.
While many of the results of this project reinforce

those from previous studies suggesting indicators to

Table 2 Priority set of 59 indicators rated above average for relative importance, arranged by cluster in descending order of importance
(Continued)

Noa Indicators per cluster Importance

Mean SSD

expenditure (ii) assistive products as % of government health expenditure.

9 Percentage (%) of health facilities/units offering medical rehabilitation with established quality improvement teams,
by facility type.

2.97 −0.9

21 Evidence (including of qualitative nature) of gender sensitiveness of rehabilitation services. 2.95 −0.85

36 The State subsidizes disabled people’s travel costs to access rehabilitation services that are not available near their
place of residence.

2.95 −0.85

Higher Education 2.82 −0.85

25 Training in physical medicine and rehabilitation available for doctors. This refers to a residency programme in Physical
Medicine and Rehabilitation (PMR) or specialist certification in PRM which is recognized by the medical council or the
equivalent licensing body of the country (yes/no).

3.03 −0.83

Workforce Planning and Performance 2.76 −0.85

13 Self-perceived community integration – Percentage (%) of survey respondents with disability who would rate their
level of community integration as “7”out of “10” or higher.

3.03 −0.96

4 Percentage (%) of persons with disability reporting having personally felt discriminated against or harassed during
rehabilitation within the last 12 months on the basis of a ground of discrimination prohibited under international
human rights law (compared to people without disability).

3.03 −0.8

64 Percentage (%) of persons with disability that feel they have received sufficient information and been sufficiently
involved in making decisions about their rehabilitation treatment compared to people without disability

2.95 −0.91

86 Rehabilitation workforce density by occupation/specialization and activity level. 2.89 −0.84

91 Percentage (%) of rehabilitation service users who said they have been sufficiently involved in decisions about their care
as much as they wanted to be.

2.89 −0.82

Disability Statistics 2.74 −1.06

5 Return to work rates - Average national percentage (%) of vocational rehabilitation clients of working age who are engaged
in sustainable employment 3–6 months after closure and were employed before entering vocational rehabilitation.

3.11 −1.02

aNumber corresponds to the number that was randomly assigned to the indicator after the brainstorming phase
bCluster rating scores are based on the mean rating for all indicators within the cluster
cBolded numbers indicate inclusion of the indicator in the implementation priority set (Tier 1)
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monitor important aspects of rehabilitation services and
policy such as admission and discharge barriers to med-
ical rehabilitation [84], multi-level barriers in access to
community based rehabilitation [85], patient satisfaction
[86, 87], rehabilitation workforce density [88] etc., there
were several new findings. Indicators capturing the legal
and regulatory landscape of rehabilitation services,
which ranked highly in both importance and feasibility,
were not mentioned in previous studies, except with ref-
erence to the ratification of human right treaties [89, 90]
and the recognition of disabled people’s right to health
in national constitutions [91]. The existence of a na-
tional strategy and action plan for rehabilitation (#17,
#50), the establishment of administrative structures and
mechanisms for cross sectoral coordination of policy
(#40, #67, #97), the existence of accessible mechanisms
to ensure and promote service users participation in re-
habilitation policy decision making, service design and
monitoring (#28, #57, #75) are all new indicators that re-
flect key ingredients for the success of efforts to imple-
ment the CRPD and strengthen rehabilitation service
systems [17]. Further, indicators on the capacity of the
rehabilitation system to generate and use strategic
intelligence to empower citizens to claim their rights
(#48, #53) and inform policy decision making at various
levels (#18, #52, #58, #37) appear in the priority set of
indicators. These indicators are foundational to realizing
the right to access rehabilitation as they provide policy
signals regarding efforts to ensure sound decision mak-
ing and public accountability, which are core principles
of good governance in HRR [20].
Additionally, assistive technology indicators have re-

ceived little attention in previous studies. In our study
these included measures of affordability (#31, #82), ser-
vice and financial coverage (#11, #65, #107), geographic
access (#60, #78), patient experience measures (#84) as
well as indicators that capture States’ policy efforts to
promote the availability and use of assistive technolo-
gies(#39, #49, #63, #73, #90, #97). These indicators re-
flect the strong link between health systems, assistive
devices and human rights [18, 92–94] and therefore
highlight the need to consider assistive devices in future
service and policy audits especially in the context of
SDG monitoring [95].
Finally, participants in this study identified important

affirmative measures such as the adoption of legislation
for the protection and implementation of health related
rights of persons with disabilities (#14, #59, #83, #104),
the existence of comprehensive anti-discrimination legis-
lation (#20, #79), the promulgation (#81) and enforcement
of accessibility standards (#56) and raising awareness of
disability human rights issues among health professionals
(#71) as facilitators of access to HRR and thus key ele-
ments of a comprehensive indicator framework. Moreover

the group identified measures of absolute inequality in ac-
cess to rehabilitation between people with and without
disability as highly important (#26). These results show
that participants in our study were acutely aware of the
importance of human rights for achieving sustainable and
equitable progress towards UHC and cognisant of
internationally accepted approaches to equity oriented
monitoring [96].
At the cluster level, participants prioritized the indica-

tors contained in the clusters Legal Commitments and
Strategic Priorities, Evidence Informed and Rights based
Programming and Workforce Development over all other
indicators. Our findings reiterate findings in a recent
Delphi study embedded within a realist review of gov-
ernance related factors influencing the implementation
of the CRPD [20]. Taken together, these findings indicate
that governance indicators are central to the evalu-
ation of rehabilitation services as they extend moni-
toring and analysis beyond the confines of clinical
services and provide crucial evidence on progress
towards creating and sustaining an enabling political and
institutional environment for the realization of health re-
lated rights [17, 97].
Reinforcing results from previous studies [98, 99], pri-

orities at the individual item level revolved around the
need to identify barriers persons with disabilities experi-
ence in accessing rehabilitation services and to record
unmet needs for rehabilitation. This information can
help design targeted and effective strategies to en-
hance equity and responsiveness of the health system
[100, 101] and reflects the obligation of States under
Article 31 of the CRPD to collect data on barriers
persons with disabilities experience in the enjoyment
of their human rights [3].
What most experts agreed on was that there are im-

portant patient reported experience measures (PREM)
addressing aspects such as patient dignity (#4), auton-
omy (#91), communication and access to information
(#64) and support (#84) that need to be incorporated in
some way as part of monitoring the performance of the
rehabilitation professionals. Together with patient re-
ported outcome measures which are used to monitor
the progress of a health condition or whether a treat-
ment has been effective by comparing results over time,
PREM represent key outcomes of the performance of
service providers [102] allowing for evaluation of ser-
vices based on users experience which helps clinical
leaders and policy planners understand failures that have
led to unsatisfactory performance. The sorting of PREM
with workforce indicators generates a new insight about
how performance of rehabilitation providers can be
assessed in the future. Specifically, the Workforce Planning
and Performance cluster highlights a role for professionals
that extends beyond the confines of disability
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management and positions them as negotiators and facili-
tators of human rights in rehabilitation care processes
whereas the high importance rating assigned to PREM re-
iterates their significance as relevant and appropriate met-
rics of providers’ performance. These findings echo the
views of experts who argue that inclusion of PREM in fu-
ture review and assessments in neglected clinical areas
(e.g., long term care, mental health) is essential because
they reflect directly the voice of people with chronic con-
ditions and carry, therefore, considerable potential to sup-
port improvements in patient centred care and enhance
the quality of interactions between patients and providers
[103].

Implications and applications
The framework described in this paper has important pol-
icy implications. Firstly, the RESYST and its content con-
stitute useful tools for the successful implementation of
the WHO’s Global Action Plan on Disability, under which
governments are responsible to “provide health sector
support for monitoring and evaluating the implementa-
tion of health policies to ensure compliance with the pro-
visions of the Convention on the Rights of Persons with
Disabilities” [5][p.10] and to “undertake situation analysis
to inform policies and planning” [5][p.17] for rehabilita-
tion. Also, the RESYST provides the preliminary evidence
base to support the implementation of WHO’s recom-
mendation “to assess existing policies, systems, services
and regulatory mechanisms, identifying gaps and priorities
to improve provision” [4][p.122] of rehabilitation. The
clusters and indicators offer a data driven basis for Minis-
tries of Health to develop sector specific reporting tools,
including country templates, that can guide the collection
and analysis of pertinent information and provide a rapid
indication of progress towards the implementation of the
Action Plan and other widely agreed policy recommenda-
tions. Such structured templates and instruments have
been developed and applied successfully in the context of
mental health [104–106] and it is believed that replication
of such an approach will impact positively the rehabilita-
tion sector. Additionally, the indicators have the potential
to inform the development of standardized data collection
tools and resources by public health analysts and re-
searchers, such as structured questionnaires, surveys and
key informant interview guides and thus contribute to the
harmonization of data collection practices in rehabilitation
services and policy research. Populating the indicators
with reliable and comparable data at regular intervals in
the future may enable the comparative and longitudinal
benchmarking of rehabilitation services and help decision
makers draw more meaningful conclusions based on so-
phisticated country level analyses of the rehabilitation
sector.

Study limitations
There were methodological issues that may have impacted
on our results and lessons learned will help adjust the de-
sign of similar studies in the future. Despite the imple-
mentation of evidence based measures to increase
participation in our study (personalized email invitations,
and frequent personalized reminders) participation rates
were lower than the average concept-mapping project
[66], for both importance and feasibility rating, meaning
that our results may be prone to self-selection bias. Al-
though the relatively low number of raters maybe a weak-
ness, experience from the implementation of the GCM
methodology suggests that the number of generated
statements, the number of clusters and most import-
antly the number of sorters in our study were well
within the limits of what is perceived as a standard
to obtain reliable results. [66] Also, as is the case
with all studies that employ non probability sampling
techniques, the specific results of this study may have lim-
ited sample-to-population generalizability.
This research had a strong focus on the rehabilitation

related dimensions of the right to health of persons with
disabilities. We have therefore adopted a practical defin-
ition for HRR to facilitate a common understanding of
the programmes and services that stakeholders think of
as “health related rehabilitation”. This definition, along
with evidence generated from a previous legal analysis of
States obligations under the CRPD, helped participants
identify potential measures that address several factors
that impact on access to services and the enjoyment of
disabled people’s right to health. This emphasis on the
health care aspects of rehabilitation may have biased our
selection of potential eligible participants in favour of
those who are more active in the health domain. This
has resulted in an overrepresentation of rehabilitation
professionals and disability researchers in the group of
sorters and raters. Additionally, given the general scepti-
cism over contemporary approaches and definitions of
rehabilitation by the disability community, and the sub-
sequent lack of trust in rehabilitation research endeav-
ours, it is possible that the emphasis on HRR has
deterred some representatives of people with disabilities
from participating in the sorting and rating of indicators.
However our decision to concentrate on these aspects is
justified by the widespread and often insurmountable
barriers people with disabilities confront in accessing re-
habilitation treatment services. It could be argued that
an approach that would place a greater focus on social
aspects of rehabilitation, especially CBR, may have cre-
ated a more enabling environment and provided greater
opportunities for persons with disabilities - especially
those from low and middle income countries - to ex-
press their voice on this important topic and may have
allowed to capture a small but significant segment of
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rehabilitation service systems in low income countries
that is disproportionately focused on community inclu-
sive development. Given however the expressed con-
cerns over the ability of CBR as a strategy to bring
broader systemic changes in line with the CRPD and re-
move barriers in access to services [107], it is doubtful
whether this would be the right choice. Even so, it would
have resulted in an entirely different set of indicators
that would not have been bias free either.
Notably, experience from research shows that the issue

of participation of service users or community members
in the development of measures and indicators is highly
controversial (as is the definition of stakeholders in com-
munity based research) as there are no specific guide-
lines regarding participation rates and the optimal
balance between stakeholders groups [108, 109]. This
lack of guidance partly explains the low to moderate
levels of participation of patients and service users in
community engaged concept mapping research on
health systems, where the majority of studies examined
in systematic review appeared to adopt a consultative ra-
ther a collaborative approach to community participa-
tion [55]. Informed by a human rights approach to
disability, our study set a goal to create conditions that
would allow bi-directional input and collaboration with
persons with disabilities who have traditionally been
neglected in the discussions about accountability and
monitoring. [49] We paid particular attention to achiev-
ing a balance in the recruitment of both advisory com-
mittee members and individual participants to avoid
creating hierarchies of power that would undermine the
contributions of persons with disabilities by extending
an invitation to the same number of individuals that
were believed to belong to the same stakeholder group.
Despite these efforts, several exogenous factors have im-
pacted on participation rates. In addition to the lack of
willingness discussed above, other commonly reported
factors that may explain the low participation rates of
persons with disabilities and policy makers include,
among others, the labor intensive process of data collec-
tion, the high cognitive load induced by the high number
of indicators and the lack of time [55]. Future research
with larger sample sizes, including oversampling for spe-
cific stakeholder groups (policy makers and consumers)
and a combination of web based and face to face data
collection is recommended to counterbalance these
limitations.
Interpretation of the conceptual map took place with a

convenience sample of experts who participated in the
sorting phase coming mainly from high-income coun-
tries. The lack of involvement of participants from low-
and middle-income countries in the group interpretation
may have introduced a culture bias as it is possible that
the results would have evolved differently if their

insights on the grouping of clusters into thematically re-
lated domains have been incorporated into the final
model. Discussion of the cluster map and the indicator
set with a larger number of participants - especially pol-
icy decision makers and service users –is recommended
as part of future local adaptation and/or validation pro-
cesses, as this may enhance their relevance for imple-
mentation as well as the sense of ownership of the
results of the monitoring activity.
Although the framework incorporates a large number

of factors previously found to be important in assessing
progress in the implementation of the HRR aspects of
the CRPD, it is possible that some indicators that are
standardly used in rehabilitation service evaluations and
quality assessments may have been missed. This was ex-
pected as the emphasis of this research was on human
rights indicators intended to complement, rather than
replace existing performance measures. It is likely that
with further research, including testing and validation
of the framework considering local context and stake-
holder priorities, additional indicators may be in-
cluded in the framework.

Relationship with other frameworks
The RESYST presents both similarities and differences
with the EQUIFRAME, a policy analysis framework that
has been previously developed to facilitate the examin-
ation of the compatibility of health policies with human
right guarantees for vulnerable populations [110], in-
cluding in rehabilitation [44]. Given the both frame-
works used human treaties as the normative basis for
their development, it is not surprising that many of our
indicators, especially indicators of governance, reflect
core concepts featured in the EQUIFRAME. Unlike,
however, EQUIFRAME which has a broader focus on
health policies for marginalized populations, our frame-
work focused particularly on HRR for people with dis-
abilities. As a sector-specific framework, the RESYST is
more extensive and more comprehensive: it encom-
passes measures that capture all aspects of the rehabili-
tation related dimensions of the CRPD, including
quantitative indicators of service availability, service
utilization and outcomes. Our framework also makes a
distinction between CBR and HRR. Methodologically,
the process of development of the RESYST was statisti-
cally more robust and resulted in a mental model in the
form of a visual map that reflects the complexity and
systemic nature of rehabilitation service organization
noted also by others [71, 72].

Recommendations
It will be important to test the validity and practical util-
ity of the indicators in different contexts, assess the
methodological constraints in data collection as well as
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the organizational costs and benefits associated with the
use of the proposed indicators. This will require the
drafting of indicator specification sheets (containing def-
inition, rationale, method of calculation, interpretation
and limitations for each indicator) and the development
of multi-item assessment instruments to facilitate the
collection, verification and analysis of information. The
use of empirically developed and field tested indicators
will provide opportunities to appraise rehabilitation pol-
icies and compare service organization across countries
and thus move the scientific evidence base on compara-
tive rehabilitation systems research forward. The prac-
tical insights offered by this study are both timely and
strategically relevant as leading health agencies and pro-
fessional organizations strive to integrate rehabilitation
in health systems through capacity building and assess-
ment initiatives. It is therefore recommended that health
agencies, especially the WHO, professional organizations
and international research consortia use the RESYST
framework as an evidence source in future projects aim-
ing to develop service monitoring and capacity assess-
ment tools as well as to stimulate debate on
methodological issues pertaining to the construction of
system level indicators for rehabilitation.

Conclusion
To our knowledge, this is the first systematic attempt to
conceptualize the constituent domains and elements of a
system level framework that details what, beyond trad-
itional clinical outcomes or quality indicators, should be
monitored to enable health programme planners imple-
ment evidence informed strategies to shape a more
inclusive and pragmatic response to population rehabili-
tation needs as well as introduce and implement disabil-
ity rights compliant policy reforms. As a conceptual
device, the RESYST framework enables practitioners, re-
searchers and advocates derive a complex understanding
of the issues that must be considered in comprehensive
rights based analyses and service audits. As a systems
methodology, GCM was used to visualize and simplify
the representation of multiple correlated legal, policy
and programmatic variables that influence the imple-
mentation of the right to access to rehabilitation and
helped make the connections between rehabilitation ser-
vices and health systems more explicit. As a group deci-
sion tool, GCM allowed the collective thinking and
priorities of a select group of experts and global scien-
tists to surface which can more meaningfully direct ef-
forts and inform future assessment of rehabilitation
systems and policies.
The results reported here contribute to expanding the

relatively limited evidence base of rehabilitation systems
research and thus building stakeholders’ capacity for
monitoring and evaluation. Future research should build

on the experience of this study aiming at empirically
testing the framework and the proposed measures and
adapting it to local circumstances. Implementation of
the RESYST after proper validation may help govern-
ments, and those seeking to support them, strengthen
policy surveillance to gain a clearer and more compre-
hensive picture of the main weaknesses in rehabilitation
services and align national strategies with obligations
and commitments on disability rights and inclusion, thus
leading to better and more equitable outcomes for all.

Endnotes
1The stress score is a statistic that is standardly re-

ported in MDS analyses and serves as an indicator of
the goodness of fit between actual sort data and the
point map’s configuration. Stress varies between 0 to 1
with lower scores indicating better fit.
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