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Abstract

The Minimum Data Set (MDS) can be used for subsidiarity decision-making and health planning. Besides, this strategy allows to
identify obligatory points that must be adjusted to achieve sustainable management in the planning and development of relevant
Health Information Systems for public health. Specifically, in the context of rare diseases, the MDS strategy can be very valuable.
This systematic review will focus on research using MDS for rare diseases in several databases. We seck to answer the question:
"What is the minimum data set used in registries for rare diseases?" Some outcomes of interests specific for MDS will involve
information about epidemiology, clinical procedures, and therapeutic resources among other features. We hope that by
standardizing data through a careful analysis of evidence from different sources of a common format, with shared specifications
and structures, we can help in the methodological transparency and reproducibility of results in the context of rare disease research.
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1. Introduction

The Minimum Data Set (MDS) is a public health strategy adopted by many countries to standardize the essential
data for its health systems. The MDS can be used for subsidiarity decision-making and health planning. Besides, this
strategy allows us to identify obligatory points that must be adjusted to achieve sustainable management in the planning
and development of relevant Health Information Systems (HIS) for public health, constituting a fundamental
information base for monitoring resources and generating indicators [1].

The use of consistent and validated MDS can meet the growing demands of health management, such as to reduce
the fragmentation of information from clinical and administrative HIS, improve the formulation and monitoring of
health policies, generate national health statistics, and promote efficient allocation of resources and financing in health,
as well as the use of new models for performance and satisfaction measurement [2].

According to the World Health Organization (WHO), one of the pillars for the development of HIS is the
functionality to generate indicators that can summarize information relevant to a given health phenomenon and monitor
the quality of care, services, and treatments offered to the population [3]. We also know that the generation of quality
indicators requires a set of raw data as a basis. Such data is interpreted, organized, and transformed into information.
Then, this information can be processed and analyzed, generating knowledge and intelligence in health [4].

Specifically, in the context of Rare Diseases (RD), the MDS strategy can be very valuable. Studies show that, in
this area, a patient's diagnostic process is highly costly and complex, and requires the use of standardized clinical
information for greater accuracy. A RD is a medical condition of low prevalence compared to the prevalence of other
diseases in one location. Together, RD can represent 10% of all diseases in the population, so they have a significant
impact on health systems, and the information needed for evidence-based decision-making should be available for
health professionals and managers [5;6].

It is estimated that the number of patients affected by a RD is approximately 30 million in Europe and 25 million
in North America [7;8]. As a result, many countries have initiated national plans to promote care, research, and
technology in RD. The establishment of a consistent and validated MDS is essential and has a great potential to assist
public policies in attending to the needs and demands of the population. The use of this information also enables health
managers to improve the services provided [9].

Therefore, the RD domain needs increasingly contextualized, accurate, and standardized information to reduce the
fragmentation of the high volume of data, creating a solid base of information pertinent to diagnoses, treatments, and
processes [ 10]. Thus, the objective of this article is to identify the minimum data set for RD used in different countries
through a systematic review methodology. It is expected to make this knowledge available to improve the Brazilian
MDS for RD.

The methodology presented in this paper is based on studies from the literature, which provide guidelines for
conducting reviews that can be applied to several research domains in a nonspecific way. Therefore, in the next section,
we will present the related work. In the third section, the methodological approach and key concepts of review will be
described. Finally, in the fourth and fifth sections, expected contributions will be highlighted, as well as possible
limitations, conclusions and future work.

2. Background

In the Brazilian Public Health System, we observed the existence of a long therapeutic itinerary of a diagnosis of a
RD. It may involve directing the patient to different healthcare units of varied specialties until the final result, in
addition to the difficulty of access to specialists, exams and specific therapies [11]. Thus, the MDS was instituted in
this country by the Decree of November 29" 2017, presented as an essential component for the surveillance of
epidemiological issues and the provision of health services [12]. The MDS in RD also allows detecting trends that
manifest each of the indicators recommended and evaluated in the Brazilian Policy for Comprehensive Care for People
with Rare Diseases (BPCCPRD) of the Ministry of Health of Brazil [13].

In France, national health managers have identified the need for better coordination of services and care related to
RD in the country. In this case, a minimum set of clinical data was proposed to standardize the sharing of information
on RD patients between centers specialized in this area, bringing benefits to users of the health system in that country.
The French MDS was accepted by national consensus, promoted better coordination and management of health
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services, and facilitated the dissemination of information for academic studies, bringing an evolution to the area of
RD [1].

In the United Kingdom, scientists have developed a web-based data registration method for rare pediatric lung
diseases, since they identified that patients received less than ideal care due to a lack of understanding of
pathophysiology of the disorder. Then, they demonstrated that the establishment of a standardized data set for the
records of these patients was successful, bringing better clinical and administrative outcomes. The need for other
European countries to collaborate with the establishment of standardized data records was also raised, as a matter of
urgency, as a tool to reduce inequality in health care [14].

3. Methods

The systematic review will contemplate the search for research about MDS for RD in several databases. The search
strategy aims to find both published and unpublished studies. As recommended by the Joanna Briggs Institute (JBI),
a three-step search strategy will be applied. The requirements of data sharing within the RD realm are compelling, i.e.,
simply data exchange is not enough. Our proposal intends to demonstrate that effective data sharing networks require
consensus on data syntax, meaning, and security of information in the Brazilian scenario. In this case, the solution
must be able to understand and communicate minimally with other systems and need to be according BPCCPRD and
global literature.

The intended review, described on this protocol, is part of an umbrella project that is a design mixed prospective
and retrospective observational cohort study to map the scenario of RD in Brazil. The current review protocol is
registered in the PROSPERO platform - International Prospective Register for Systematic Reviews (registration
number CRD42021221593).

3.1. Stage 1: Identifying the research questions

In this study, we seek to answer the question: "What is the minimum data set used in registries for rare diseases?"
through a systematic review. Then, we intend to compare and propose suggestions for the Brazilian MDS in the context
of RD, following the WHO premises.

3.1.1. Eligibility criteria

This review will include research (full papers, conference papers) and non-research studies (editorials, narrative
reviews) that present methodologies of a fully functional computerized tool, regardless of a graphical user interface,
that could help obtain any domain extraction related to RD. Furthermore, any study design (i.e., quantitative,
qualitative, or mixed methods) as well as opinion pieces, commentaries, letters, and editorials, will be considered.
National plans and policies, industry reports, position papers, or program reports will also be included. Review articles
will be excluded, but relevant papers will be used to crosscheck for primary papers. Personal blogs and social media
posts will be excluded, as well as only theoretical approaches without a practical implementation, such as models’
definitions (operational, predictive) or ontologies. Also, selected works must address RD in humans. Only English
and Portuguese language papers, not limited by date, will be included.

3.1.2. Search strategy

A first limited search in PubMed database will be performed followed by an analysis of the text words contained
in the title and abstract, and the index terms available at MeSH (Medical Subject Headings), a vocabulary thesaurus
used for indexing articles for PubMed [15]. A second search using all identified keywords and index terms will then
be undertaken across all included databases. Lastly, the reference list of all identified reports and articles will be
searched for additional studies.

Six databases were chosen: PubMed, CINAHL (Cumulative Index to Nursing and Allied Health Literature),
Scopus, EBSCO (Health Source - Consumer Edition), MEDLINE and Web of Science. Documents from the World
Health Organization (WHO) and governmental websites will also be examined for policies and reports. The search
for gray literature studies will include Google Scholar, ProQuest Dissertations and Theses, Open Thesis, BDTD
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(Brazilian Digital Library of Theses and Dissertations), and NDLTD (Networked Digital Library of Theses and
Dissertations). The search terms will be “rare disease”, “digital health”, “minimum dataset”, “national network” and
"national plan". The search strategy will be composed by the combination of the referred terms with the Boolean

terms: AND, OR and NOT composing the search formulas in the referred databases and search platforms (Table 1).

Table 1. Search strategy.

Database Search string

Pubmed, MEDLINE, SCOPUS, ("rare disease") AND ("digital health" OR " minimum dataset ")
Web of Science AND ("national network " OR ""national plan")

EBSCO, CINAHL Doenga Rara AND Saude Digital OR Conjunto Minimo AND

Rede Nacional OR Plano Nacional

3.2. Stage 3: Study Selection

After carrying out searches adopting the terms in the mentioned databases, two investigators will independently
screen each retrieved article based on title and abstract for eligibility according to the inclusion and exclusion criteria.
Then the full text will be retrieved, and the investigators will independently perform another round of review to
determine if these full texts meet the eligibility criteria. Reviewers will not be blinded to the journal’s title, study
authors, or associated institutions. Divergences between the two reviewers will be discussed. Should reviewers not
reach an accord, a third reviewer will be participating in the process to make a final decision on inclusion or exclusion.
Search results and the eligibility screening process of this phase will be reported using the PRISM A flowchart to detail
the numbers of each review process [16].

3.3. Stage 4: Charting the data
Data to be extracted will likely include study characteristics such as author(s), publication year, title, country of
publication, national context, study objective(s), sample size, data collection method, data analysis method and main

findings and strength of evidence recommendation according to the quality assessment tool (Table 2). Thus, this step
of charting will be iterative, enabling the reviewers to update the data extraction form.

Table 2. Data extraction strategy.

Domain Data to be extracted

Summary Author(s), title, citation, publication type, country of origin,
aims/objectives, if it is a fully functional tool and if it contains a
graphical user interface.

Question 1: addressing topic Type of technology and/or methodology used
Question 2: Domain categorization =~ MDS main applicability (clinical, epidemiological/managerial)

Question 3: outcomes and gaps Outcomes of interest, limitations

3.4. Stage 5: Collating, summarizing and reporting the results

In the results section, data will be visually represented in tables and diagrams using data extracted from the included
papers. According to the type of studies, the review output will be presented in a descriptive format that aligns with
the objectives and scope of the review. The narrative synthesis will seek to investigate similarities and differences
between studies to explore patterns, themes, and relationships and propose explanations for findings, e.g., how and
why certain MDS development or implementation strategies have worked, or not, in the RD field.
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3.5. Stage 6. Quality appraisal

The methodological quality of the included systematic reviews will be assessed by two independent reviewers
using the multiple systematic reviews assessment tool (AMSTAR 2). Regarding the quality evaluation of the results
and the strength of the evidence recommendations found in our review, the GRADE approach (Grading of
Recommendations Assessment, Development and Evaluation) will be adopted [17].

4. Results and discussion

Some outcomes of interests specific for MDS will involve information about epidemiology, clinical procedures,
and therapeutic resources among other features. Besides that, we hope to find standards in socio-demographic,
epidemiological, clinical, and therapeutics data, able to identify and characterize the type of treatments, the existing
diagnostic and technological resources within networks. Also, it is expected to map concerns about human resources
to support information about what specialists are required to elaborate a network according to the guidelines of WHO
and the national plans.

Then, according to our goal in this work, we hope to set forth a standard for the minimum information required to
figure out the aspects of RD populations and their possible hidden biases. This finding should assist researchers, policy
makers and system engineers to think about the conception and methodologies used for creating clinical decision tools
and surveillance systems.

As possible limitations, relevant non-English language publications may be excluded. To mitigate this, we mapped
validated MDS models for rare diseases using the main scientific bases of the area, and the main keywords that
encompass the concepts of interest, as described in the Methods section. Besides, our domain includes all rare disease
networks in healthcare systems.

Subsequently, we will contrast these findings with the model used in the BPCCPRD. Thus, we hope to be able to
identify needs, specify improvements and point out suggestions for the Brazilian rare disease MDS, aiming to build
an information structure with greater conformity and alignment with international strategies, validated through
evidence-based practice. However, it will be done always considering the specific health demands of each region.

Our results can also be used to improve communication between the care units that make up the Brazilian Public
Healthcare System. Through a standardized structure of the minimum information that must be collected for patients
diagnosed with rare diseases, governmental strategic groups can be notified, enabling the rapid identification of
demands and the development of adequate health policies to meet health services and patients’ needs, in primary
health care units, secondary care units, and highly complex general hospitals.

With a consistent and validated MDS, it is also possible to map the management processes of a health unit or
hospital and identify points in the process flow where the minimum necessary data can be obtained. In this way, it is
more viable to define clearly and in a transparent and didactic way to employees and patients what information needs
to be collected at what point in the process at the institution, and how this relates to the MDS of the Ministry of Health
of Brazil to promote the improvement of the services offered in the area of RD in the country.

Indirectly, this step can provide improvements and benefits to health managers, allowing greater efficiency in
services, increased quality of service, and better allocation of resources. Promoting direct benefits to society through
the relevant data to impact the performance and effectiveness of the public health sector services.

5. Conclusion and future work

The protocol proposed in this work may result in the first systematic review conducted to provide an overview of
the MDS of RD. The results will be used to provide a broad understanding of their adoption for better planning and
dissemination at the national levels according to each country's domain particularity. In conclusion, we expect that the
outcomes will bring evidence about the best practices using the MDS approach for these networks that involve many
stakeholders, e.g., hospitals, universities, and primary healthcare units. Furthermore, the information gathered in this
study can provide subsidies for better decision-making in the area of RD and also for planning and creating health
policies.
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Thus, we hope that by standardizing data through a careful analysis of evidence from different sources of a common
format, with shared specifications and structures, we can help in the methodological transparency and reproducibility
of results in the context of RD research. When discussing the validity and purpose of these datasets, one must
distinguish not only between their intended use, such as use in research or improving the quality of services, but also
between the diseases included and treatment procedures addressed. Also, it is expected that the mapping of concepts
from different sources allows us to understand processes and tools that contribute to a set of characteristics that change
over time in the same data environment, and thus it is possible to measure the severity of the impact of their changes.

As future work, we can mention the use of the data models described in this study to serve as a structured
informational basis for the development of decision-support information systems and health observatories that are
increasingly relevant to the public health, concerning the context of RD.
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