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Abstract

Background: According to the World Health Organization, education and awareness are essential components of public health
promotion strategies. In the context of rare diseases (RDs), these actions are particularly critical because of persistent stigma,
fragmented knowledge, and the frequent absence of consolidated clinical and organizational protocols. These gaps often result
ininappropriate referrals, inefficient care pathways, unnecessary procedures, and delaysin diagnosis, negatively affecting health
outcomes and quality of life.

Objective: This study aimed to identify and systematize the main recommendations for health education and awareness in the
field of RDs, supporting the devel opment of health care programs, public policies, and strategic initiatives.

Methods: We formulated the research question using the Population, Concept, and Context framework. This scoping review
followed the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping
Reviews) guidelines to ensure methodological transparency. Eligible records included peer-reviewed research articles of any
design and official documents published in Portuguese, English, or Spanish, with no timerestrictions. Recordsthat did not address
the research question, lacked sufficient rigor, or focused exclusively on specific subgroups of RDs were excluded. Searcheswere
performed in PubMed/MEDL INE, Scopus, Embase, Web of Science, aswell asgray literature. Study sel ection and data extraction
were conducted by the research team, with disagreements resolved and the included sources reviewed by an RDs expert. Data
were thematically categorized by consensus, and descriptive statistics were used to summarize findings.

Results: A total of 58 sources of evidence were included. Among the identified recommendations related to education and
awareness, most sources focused on professiona education and training (49/58, 84.4%), followed by public policies and intersectoral
integration (36/58, 62%), education and awarenessfor the general population (28/58, 48.2%), digital technologies (27/58, 46.5%),
emotional support and experience sharing (20/58, 34.4%), and awareness events and dates (8/58, 13.7%). Percentages exceed
100% because individual sources could report multiple recommendations. Overall, the literature emphasizes integrating RDs
content into educational initiatives and strengthening professional competencies, intersectoral collaboration, digital technologies,
and broader awareness strategies.

Conclusions: This scoping review systematically mapped and organized recommendations from diverse sources of evidence
on strategiesfor health education and awarenessrelated to RDs. It synthesi zes heterogeneous evidence using a structured approach
to provide a comprehensive overview of strategies in this field, consolidating dispersed knowledge into a coherent body of
evidence. The findings may inform improvements in health services, as well as professional and managerial practices, and
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initiatives aimed at supporting patients, families, and advocacy groupsinvolvedin RDs, with potential implicationsfor strengthening
diagnostic processes, referral coordination, and more equitable access to information and care.

(JMIR Med Educ 2026;12:e79027) doi: 10.2196/79027
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Introduction

Rationale

According to the World Headth Organization (WHO)
recommendations, education and awareness are fundamental
processes for the success of public health promotion strategies
[1]. Inthe context of rare diseases (RDs), these actions become
even more necessary and relevant because of the persistence of
stigmaand discrimination associated with these conditions. This
scenario stemsfrom several factors, including gapsin structured
and disseminated knowledge about RDs, the absence of
consolidated clinical and organizational protocolswithin health
careingtitutions, and thelack of coordinated frameworks capable
of supporting adaptable educational initiatives [2-4]. Without
shared educational approaches, public health messaging and
professional training efforts often remain fragmented, limiting
the dissemination of reliable information among stakeholders
involved in RD care [3,4].

RDs are conditions with low prevalence in a given country or
region. However, there is no global consensus on their
definition, as each jurisdiction classifies them according to its
own criteria. In the United States, a disease is considered rare
when it affects fewer than 200,000 people or approximately 1
person per 1500 inhabitants [5]. In the European Union, a
conditionisclassified asrarewhenit affectsfewer than 1 person
per 2000 individuals [6]. In Brazil, the Unified Health System
(Portuguese: Sistema Unico de Salide) adopts the WHO
criterion, which considers a disease rare if it affects up to 1.3
individuals per 2000 people [7]. Currently, there are more than
7000 known distinct RDs worldwide [8]. Although each
condition individually affects a limited number of people,
collectively these diseases represent a substantial public health
challenge, with a global prevalence rate estimated at 5.9%,
corresponding to nearly 300 million affected individuals
worldwide [9,10].

The heterogeneity of RDs makes the establishment of
standardized clinical protocolsand care approaches particularly
challenging. In addition, the lack of precise and up-to-date data
regarding the incidence and prevalence of these conditions
compromises health care planning and resource allocation [11].
In response to these limitations, several research and
development networks focused on RDs have been established
in regions such as the European Union [12], the United States
[13], Brazil [3], Latin America[14], and Asia [15]. However,
despite the institutionalization of these initiatives, education
and awareness effortsrelated to RDs are not always transparent,
well-structured, or effective in practice [16]. This gap in
educational practices challenges health care providers,
caregivers, and patients, who frequently face misinformation
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or limited access to reliable information, especially in regions
with weaker health care systemsor digital infrastructure [16,17].

Although health curricula are aready overloaded, the
development of engaging and innovative educational strategies
for RDsremains necessary [18]. The absence of comprehensive
informational and educational frameworks directly contributes
to delaysin diagnosisand treatment initiation within health care
systems worldwide. In the United States, for instance, the
averagetimerequired to diagnose aRD can reach up to 7 years,
aperiod commonly referred to asa*” diagnostic odyssey” [19,20].
Thisinterval may be even longer in developing countries [21].
Beyond delayed diagnosis, the high informational and
managerial complexity associated with RDs also contributesto
referral errors, inefficient patient flows, unnecessary procedures,
and inadequate care coordination. Considering that most RDs
are chronic and debilitating conditions, this scenario imposes
asignificant burden on patients, families, health careingtitutions,
and society as awhole [3,22,23].

In light of these considerations, effective educational and
awareness strategies must be designed based on a robust
understanding of existing recommendations, evidence-based
practices, community experiences, and digital approaches
capable of improving knowledge dissemination and promoting
equity in accessto care[9,16,18]. However, despitethe growing
recognition of the importance of education and awareness in
the RD field, the availabl e evidence remains fragmented across
different disciplines, stakeholders, and health care contexts.
Educational initiatives may involve health care professionals,
patients, families, advocacy organizations, policymakers, and
educators. This complexity highlights the need for a broad and
exploratory synthesis capable of systematically mapping the
literature and identifying the main recommendations regarding
education and awareness in RDs.

Objective
Thus, this study aims to conduct a scoping review to identify
and systematize the main recommendationsfor health education
and awareness in the context of RDs, supporting the
development of health programs, strategies, and public policies
inthisarea

Methods

Overview

As previously mentioned, a scoping review was conducted to
investigate the state of the art regarding the main global
recommendations for health education and awareness in the
domain of RDs. The Population, Concept, and Context (PCC)
methodology was adopted to define the research question.
Initially proposed by the Joanna Briggs Institute, the PCC
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framework is particularly robust for reviews aiming to explore
and map the state of the art in the literature on a given topic,
identifying key concepts, knowledge gaps, and domain-specific
demands [24].

It is especialy useful for exploratory themes and broad
investigations. The adoption of this methodology, therefore,
enables a systematic approach to conducting the stages of a
scoping review, providing asolid foundation on which the study
isbuilt and contributing to more consistent and relevant results
[24]. Accordingly, the guiding question of the scoping review
was established and isdescribed asfollows: “What arethemain
recommendations on health education and awareness within
the context of RDS?’

After defining the research question, the PCC framework guided
the development of the search strategy. To ensure clear,
systematic, and transparent reporting, this scoping review
followed the PRISMA-ScR (Preferred Reporting Items for
Systematic Reviews and Meta- Analyses Extension for Scoping
Reviews); the completed checklist is provided in Multimedia
Appendix 1. The selection of sources of evidencewasillustrated
using the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) 2020 flow diagram, which can
be adapted for scoping reviews and applied in conjunction with
thisframework. Thesetoolsarewidely recognized for providing
a structured approach to documenting all stages of a review,
including the identification, screening, assessment of eligibility,
and selection of sources, to answer the research guiding question
[25,26].

The PRISMA-SCR is especially useful for documenting the
aforementioned steps in a structured manner. It also serves as

Textbox 1. Inclusion and exclusion criteria.
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a support tool for research teams, reviewers, and evaluators
involved in the review process. From a scientific standpoint, its
use is important because it enables the reproducibility of the
process by other researchers, helping to avoid redundant work
while maintaining methodological rigor. For these reasons, it
isconsidered ascientific best practice, aligned with international
guidelines for conducting and reporting reviews [22,25].

In the following sections, we describe the inclusion and
exclusion criteria, databases used, search strategy, study
selection process, PRISMA 2020 flow diagram, and procedures
for extracting knowledge from the sel ected sources of evidence.
These procedures were designed to address the research question
and guide the subsequent stages of the study.

Protocol and Registration

A review protocol was not registered for this scoping review.
The study is supported by the Sdo Paulo Research Foundation
(Fundagdo de Amparo a Pesquisado Estado de Sdo Paulo) and
was approved by the Research Ethics Committee of the Hospital
das Clinicas da Faculdade de Medicina de Ribeirdo Preto da
Universidade de Sdo Paulo (HCFMRP-USP; protocol number
CAAE 82571424.4.0000.5440).

Eligibility Criteria

The inclusion and exclusion criteria were defined to ensure
relevance, appropriateness, and precision in alignment with the
investigation’'s objectives. These criteria considered the types
of studies, languages, publication periods, and the evaluation

of the content of each source. The specific criteria are outlined
in detail in Textbox 1.

Inclusion criteria

o Research articles, including full papers, short communications, and peer-reviewed conference papers
« All study designs were dligible for inclusion, including qualitative, quantitative, mixed methods studies, and reviews

«  Official government documents, such as policies, programs, action plans, and technical reports

«  Sources published in Portuguese, English, and Spanish
«  Norestrictions were applied regarding the date of publication

«  Sourceswereincluded if they addressed the research question and explicitly reported on relevant aspects of health education, health awareness,

or literacy in the context of rare diseases (RDs)

Exclusion criteria

«  Publicationsthat did not meet minimum methodological standards to support the research question (eg, lacking defined methods or sources)

«  Editorids, opinion pieces, and content from social media

«  Sources published in languages other than those listed in the inclusion criteria
«  Sourcesthat mention relevant terms without providing substantive description or analysis of these topics

«  Sourcesfocused exclusively on specific clinical procedures, an individual RD, or specific groups of RDs, without addressing broader educational

or awvareness-rel ated aspects

Given theinterdisciplinary and multifaceted nature of education
and awareness in the field of RDs, the inclusion criteria
encompassed abroad range of study types, including qualitative,
guantitative, mixed methods research, reviews, and official

https://mededu.jmir.org/2026/1/€79027

government documents. The inclusion of sources in English,
Spanish, and Portuguese was intended to capture diverse
regional perspectives, particularly from countries with
established RD frameworksin the Americas and Europe, while
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acknowledging the central role of English in international
scientific communication.

No date restrictions were applied to allow the mapping of
historical and recent developmentsin thefield. Exclusion criteria
were applied to ensure conceptual and methodological
consistency by filtering out documents|lacking analytical depth,
empirical grounding, or alignment with the scope of the review.
Publications focusing narrowly on clinical aspects without
addressing educational or awareness-related dimensions were
excluded to maintain focus on the broader systemic and
communicative strategies relevant to the objectives of the
review.

I nformation Sources

The databases were sel ected based on their scope and rel evance
to the research topic, literature coverage, accessibility,
robustness, and the quality of the indexed studies. Therefore,
the databases defined for the search were PubMed/MEDLINE,
Scopus, Embase, and Web of Science.

The selection of these databases aims to ensure adequate
coverage of the central theme of the review and the necessary
geographic scope, while also considering the types of documents
indexed, the curation of records, scientific relevance,
reproducibility of results, and methodological rigor associated
with validated evidence. Thus, we built and applied the search
strategy within these databasesto identify the studies composing
the scoping review. The initial search was conducted on May
12, 2025. The search strategy was updated iteratively during
thereview process and waslast rerun on March 15, 2026, across
all databases.

In addition to bibliographic databases, gray literature was
searched across governmental and institutional websites (eg,
WHO, the European Commission, the US Food and Drug
Administration, Rare Diseases International, and Asia-Pacific
Economic Cooperation resources), as well as through Google
Scholar as asupplementary web search tool. Recordsidentified
through this approach were considered eligible if they met the
predefined eligibility criteria and addressed the research
guestion. These online resources were manually browsed and
searched to identify relevant sources. Citation searching was
also performed by screening the reference lists of included
studies. No additional studieswere sought by contacting authors
or experts.

Search

Aninitial limited search was conducted in PubMed/MEDLINE
and Embase to identify relevant articles. Text words appearing
in the titles, abstracts, and indexed descriptors of the retrieved
studies were analyzed to inform the development of a
comprehensive search strategy. Using the refined terms, a full
search was subsequently performed in PubMed/MEDLINE,
Embase, Scopus, and Web of Science. The reference lists of
included studies were manually screened to identify additional
relevant sources of evidence.

The search strategy was also informed by the Medical Subject
Headings (MeSH) vocabulary [27], which was consulted to
identify relevant concepts and synonyms. Controlled vocabulary,

https://mededu.jmir.org/2026/1/€79027
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freetext terms, and field modifiers were combined using
Boolean operators (AND/OR), with search strategies adapted
to the specific characteristics of each database in accordance
with methodological guidelines for systematic and scoping
reviews [24].

PubMed/MEDL INE supports comprehensive free-text searching
across multiple fields and uses Automatic Term Mapping to
map search termsto MeSH, synonyms, and other relevant terms
when applicable. Given its central role in indexing biomedical
and public health literature, a high-sensitivity search strategy
was implemented in PubMed/MEDLINE. The search was
conducted using the “All Fields’ option in combination with
the species: humansfilter to maximizeretrieval, consistent with
the exploratory nature of scoping review methodol ogy.

In contrast, databases with different indexing structures required
structured field restrictions to optimize retrieval precision and
minimize nonrelevant records. Accordingly, searchesin Scopus
were limited to TITLE-ABSKEY fields, while in Web of
Science the Topic (TS) field was used, encompassing titles,
abstracts, and author keywords. In Embase, database-specific
syntax was applied, combining controlled vocabulary (Emtree
terms with explosion, where appropriate) and free-text terms
restricted to title, abstract, and keyword fields (ti, ab, and kw).

These adaptations reflect inherent differences in indexing
systemsand search functionalities across databases. The search
was not restricted by publication date or study design to ensure
comprehensive and exploratory coverage of the available
evidence, consistent with the objectives of a scoping review.
Language restrictions (English, Spanish, and Portuguese) were
applied where available using database filters and were aso
considered during the eligibility assessment, reflecting the
language proficiency of the review team, ensuring accurate
interpretation of the included evidence, and aligning with the
scope of the review as defined by the eligibility criteria. A filter
for studies involving humans was applied where available.

The full search strategies for all databases are provided in
Multimedia Appendix 2. Additionally, the PRISMA-S (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
Literature Search Extension) checklist [28] is provided in
Multimedia Appendix 3 to enhance transparency and
completeness in reporting the search strategy and information
SOUrces.

Selection of Sources of Evidence

After applying the search strategy across the 4 selected
databases, al records were imported into Rayyan (Rayyan
SystemsInc), where potential duplicates were flagged using its
automatic deduplication function, and all duplicate removals
were confirmed through manual review before exclusion. Titles
and abstracts were then screened according to predefined
inclusion and exclusion criteria. Full texts of potentially eligible
studies were subsequently assessed for digibility. Screening
was conducted by 2 independent reviewers, and any conflicts
regarding study eligibility were resolved by a third reviewer.
All selected sources were reviewed by an expert in the field of
RDs. The search results and sources of evidence selection
process were reported in accordance with the PRISMA 2020
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flow diagram [25], allowing the presentation of the number of
sources of evidence included at each stage of the review. The
reasons for excluding each article were duly documented.

Data Charting Process

Datawere charted from the included sources of evidence using
a structured spreadsheet developed by the research team. Data
charting was performed by 1 reviewer and verified by a second
reviewer. Discrepancies were resolved through discussion. No
attempts were made to contact study authors for additional
information.

Dataltems

The extracted data included authors, title, year of publication,
origin/geographic context, study purposes, methods, and key
findings for each included source of evidence. The complete
dataset is provided in Multimedia Appendix 4.

Critical Appraisal of Individual Sources of Evidence

A formal critical appraisal of the included sources of evidence
was not conducted, as the objective of this scoping review was

Yamadaet al

to map and synthesize the available literature rather than assess
methodological quality.

Synthesis of Results

The findings from the included sources of evidence were
organized into thematic categories based on similarities
identified during the data extraction process and through
consensus among the authors. Each category consisted of
specific elements reported across the included sources.
Descriptive statistics were used to summarize the frequency
and proportion of outcome measures, allowing comparison of
patterns and convergence of information across different health
care contexts.

This approach facilitated the synthesis and organization of
information through tabulation. Based on these categories, we
calculated the proportions of sources of evidence that indicated
convergence with the established recommendations. The
organized datawere then analyzed and interpreted, considering
that each selected source of evidence could have mentioned
elements across multiple categories. The resulting thematic
categories and their respective components are presented in
Table 1.

Table 1. Thematic categories and their components identified in the included sources of evidence.

Category Key points

Professional education and
training in RD?

professional training

Use of digital technologies «
and online platforms .

Knowledge gaps among health care professionals regarding RDs

Lack of continuous education and technical training

Inclusion of RD topicsin health care curricula within undergraduate and postgraduate programs

Organization of workshops, seminars, courses, and training sessions based on up-to-date evidence
Implementation of continuing education initiatives

Encouragement of the involvement of subject-matter experts in the educational process to enhance academic and

Implementation of digital health functionalitiesin health care processes related to RDs
Development and maintenance of digital platforms as repositories of validated evidence for consultation

«  Strategic use of social mediafor communication, reducing information inequality, and promoting health and

awareness

«  Strengthening records in health information systems

Public policies, government
actions, and cross-sectora
integration

Education and awarenessfor
the general population

Emotional support and shar-
ing of experiences .

Awareness events and com-
memorative dates D

Development of effective public policies for RDs

Government investment and funding for health education programs
Integration between the health and education sectors

Development of strategies at regional, international, and global levels
Creation of research networks and standardization of procedures

Use and improvement of management and health indicators

Promotion of educational initiatives for patients, families, and associations
Dissemination of validated public health information to the general population
Distribution of content through the internet and printed informational materials
Use of clear, accessible, and transparent language

Promotion of emotional support among professionals, patients, families, and associations
Sharing of experiences among professionals, patients, families, and associations as a form of empowerment

Organization and implementation of public events and campaigns
Establishment of specific dates to raise awareness for the RDs cause

«  Awareness-raising actions for social engagement

3RD: rare disease.
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Results

Selection of Sources of Evidence

Initially, atotal of 3432 recordswereidentified across4 selected
databases (PubMed/MEDLINE, n=1348; Embase, n=1643;
Scopus, n=351; Web of Science, n=90). After removing 465
duplicates, atotal of 2967 records remained for title and abstract
screening. Of these, 221 full-text articles were assessed for
eligibility. Following full-text review, 119 studies were excluded
for not addressing the research question or for lacking the
scientific rigor required to meet the objectives of this
investigation, and 71 were excluded for being applied to specific
clinical contexts or specific RD subgroups without addressing
broader educational or awareness-related aspects. Hence, 31
studies were included in the review from the databases.

Yamadaet al

Regarding gray literature, 50 records were initially identified,
including 35 from websites and 15 from documents produced
by institutional organizations. Additionally, citation searching
identified 28 records. Intotal, 78 records wereidentified through
other methods. All records were screened and assessed for
eligibility according to the predefined criteria.

Among these 78 records, 40 records were excluded because
they did not address the research question or failed to meet the
minimum methodological standards, and 11 were excluded
because their results applied to specific clinical contexts or RD
subgroups without addressing broader educational or
awareness-related aspects. As aresult, 27 sources of evidence
identified through other methods were included. In total, 58
sources of evidence were included in the scoping review
(Multimedia Appendix 4 provides the completelist of included
sources). The selection processisillustrated in Figure 1.

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 2020 flow diagram.

Identification of new studies via databases and registers
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Reports not retrieved
(n=0)
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Does not address the research
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clinical contexts or rare
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addressing broader educational or
awareness-related aspects (n=11)

Reports assn:ﬁecéfor eligibility

Included

Reports of new included studies
(n=27)

Characteristics of Sources of Evidence

After selecting the sources of evidence included in the scoping
review, relevant data were extracted to address the research
guestion and systematically organize the main health education
and awareness recommendations within the scope of RDs. The
genera characteristics of the included sources of evidence are
presented in Multimedia Appendix 4.

Critical Appraisal Within Sources of Evidence

No results of critical appraisal are reported because no formal
critical appraisal of the included sources of evidence was
conducted.

https://mededu.jmir.org/2026/1/€79027
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Results of Individual Sour ces of Evidence

The detailed outcomes reported by each included source of
evidence are presented in Multimedia Appendix 4, which
summarizesthe main results extracted from the included records.

Synthesis of Results

Of the 58 selected sources of evidence, and considering that a
single record could report information relevant to more than 1
category, professional education and training in RDs was the
most frequently reported recommendation (49/58, 84.4%),
followed by public policies, government actions, and
cross-sectord integration (36/58, 6296), education and awareness
for the general population (28/58, 48.2%), the use of digital
technologies and online platforms (27/58, 46.5%), emotional
support and experience sharing (20/58, 34.4%), and awareness
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events and commemorative dates (8/58, 13.7%). Percentages
are not mutually exclusive.

As presented in Figure 2, there is a clear increase in the
frequency of recommendations over time, particularly in the
categories of professional education and training and digital
technol ogies and online platforms, especially after 2019. Public
policies, government actions, and cross-sectoral integration also

Yamadaet al

show a consistent presence across the years, with moderate
growthin recent periods. Recommendations rel ated to education
and awareness for the general population appear with a more
irregular distribution, while those related to emotional support
and experience sharing and awareness events and
commemorative dates occur less frequently compared with the
other recommendeations.

Figure 2. Temporal distribution of recommendations identified in the included sources of evidence.
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Regarding the geographic distribution of this body of work,
approximately 67.2% (39/58) of the sources of evidence were
conducted at the country level. Examples include sources
conducted in Poland [29-32], Germany [33-35], Austraia
[36-40], United States [41-43], Belgium [44], Canada [45],
China [46-49], Brazil [50,51], Spain [52,53], Tanzania [54],
Mexico [55], Bahrain [56], Bulgaria[57], Iran [58], India[59],

https://mededu.jmir.org/2026/1/€79027
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and Kazakhstan [60]. Other sources addressed broader
geographical regions, including Europe[61-67], Latin America
[68], Asia-Pacific [69], Southern Africa [70], North America
[71], as well as globally oriented records [16,72-78]. A
comprehensive view of the geographic distribution of the
included sourcesis presented in Table 2.
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Table 2. Distribution of sources of evidence by country and region.

Yamadaet al

Country/region

Sources, n

Global

Multicountry (Europe)
Poland

Austrdia

China

Germany

United States

Brazil

Spain

Turkey

Peru

United Kingdom

Kazakhstan

Tanzania

Belgium

Mexico

Bahrain

Multicountry (Latin America)
Multicountry (Asia-Pacific)
Multicountry (Southern Africa)
Bulgaria

Canada

Iran

India

Serbia

Multicountry (North America)

PR R R R R R R R R R R RP P PP RNNMNDNDMDND® NSO OO N ®

A higher concentration was observed in globally oriented and
multicountry sourcesin Europe, whileindividual countriessuch
as Poland, Australia, China, Germany, and the United States
contributed substantially. Conversely, the presence of numerous
countries and regions represented by only 1 or 2 sources

https://mededu.jmir.org/2026/1/€79027

suggests a fragmented geographic distribution of the evidence.
Additionally, to facilitate synthesis and interpretation of the
findings, study designs were aggregated into broader
evidence-type categories, and their distribution across
recommendation categoriesis presented in Figure 3.
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Figure 3. Distribution of recommendation categories across evidence types.
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Quantitative studies were frequently represented across several
recommendation categories, particularly in professional
education and training, which showed the highest nhumber of
quantitative sources and demonstrated relatively broad
methodological diversity. These findings suggest that
professional education and training are among the most
consolidated areaswithin theliterature and that thetraining and
capacity building of health care professionals have been widely
prioritized as a central strategy in the context of RDs.

Recommendations related to public policies, government
actions, and cross-sectoral integration were strongly associated
with policy-oriented and guideline evidence, indicating
substantial involvement of institutional and governmental actors
in shaping recommendations in this area. Recommendations
related to emotional support and experience sharing showed a
meaningful contribution from qualitative and participatory
studies, reflecting the relevance of patient-centered and
experience-based approaches to understanding the social and
emotional dimensions associated with RDs. Policy-oriented and
guideline evidence, however, was also frequently represented
within this category.
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Recommendation category

A generally low representation of mixed methods studies was
observed across all recommendation categories, suggesting
limited integration between methodological approaches and
highlighting a potential gap in the field. Awareness events and
commemorative dates represented the | east frequently reported
category across nearly al evidence types, which may indicate
comparatively lower attention to campaign-based strategies
within the literature. Meanwhile, recommendations related to
digital technologies and online platforms demonstrated a
heterogeneous methodological distribution, encompassing
guantitative, qualitative, review-based, aswell aspolicy-oriented
and guideline evidence, suggesting growing multidisciplinary
interest in the use of digital tools to support education and
awareness strategiesfor RDs. Overdl, the coexistence of diverse
types of evidence reinforces the multidimensiona and
interdisciplinary nature of health education and awareness
strategies in the context of RDs. The temporal distribution of
evidencetypesacrosstheincluded sourcesisillustrated in Figure
4,

JMIR Med Educ 2026 | vol. 12 | €79027 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

Yamadaet al

Figure 4. Temporal evolution of evidence typesidentified in the included sources of evidence.
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A progressive increase in evidence production over time was
observed, particularly from 2019 onward, with a peak between
2021 and 2023. Quantitative studies represented the predominant
evidence type throughout most of the temporal series, especially
in the most recent period. Policy-oriented and guideline
evidence, aswell as qualitative and participatory studies, became
more frequently represented after 2020. Overal, the findings
indicate a gradua diversification of evidence types over time,
with recent years showing broader methodological diversity
and greater coexistence of quantitative, qualitative,
review-based, and policy-oriented and guideline evidence.

Concerning the thematic content of the recommendations, many
sources highlighted alack of structured knowledge about RDs
among health care professionals and students across various
roles, aswell as other informational gaps related to insufficient
training, capacity building, and continuing education
opportunities for these professionals
[33,35,40,50,56,58,59,79,80]. It istherefore recommended that
curricular content on RDs be strengthened and expanded within
undergraduate and postgraduate programs
[29,30,32,43,46,50,55,58,71].

In addition, continuing education initiatives, including targeted
training and capacity-building courses for practicing
professionals, should beimplemented, and workshops grounded
in up-to-date scientific evidence and clinical guidelines should
also be regularly offered to support continuous knowledge
development [16,18,36,60,62,65,69,70,76]. Furthermore, the
involvement of subject-matter expertsin thiseducational process
is encouraged to enhance academic and professional training
[57,61].

Another issue raised was the need to leverage digital health
functionalities to support RD processes, as well as the
development, maintenance, and use of digital platforms and
websites as repositories of validated evidence and knowledge
for consultation purposes, in addition to strengthening records
in health information systems, while internet communication
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channels and social mediawere a so highlighted as active tools
that can be used by health agencies and councilsto address gaps
in knowledge and access to information and to raise awareness
about the topic [18,34,36-38,53,65,68,79].

The recommendations also emphasize the development of
effective public health policies, increased government funding,
closer integration between the health and education sectors, and
coordinated regional, international, and global strategies
[18,36,37,46,47,54,64,67,74]. Additionally, they highlight the
creation of research networks and committees, the
standardization of procedures, the improvement of indicators
and system records, and the definition of best practices in
management, organization, and innovation
[51,54,55,61,62,69,72,74,81].

The need for education and awareness initiatives on RDs for
the general population was aso mentioned, emphasizing the
dissemination of validated and relevant information to patients,
families, and associations through educational actions and
programs, including making such content available and
distributing educational and informational materialsin different
formatsin aclear and accessibleway [35,42,46,63-65,67,74,82].

Emotional and psychological support, aswell as the sharing of
experiences among health care professionals, patients, families,
and associations, were also identified as important factors in
this scenario [16,34,35,40,42,45,51,53,75]. In addition, the
organization of awareness events and the establishment of
specific dates were highlighted as strategies to strengthen the
RDs agenda and draw the attention of society to this public
health issue [16,18,38,49,53,55,56,75].

Discussion

Summary of Evidence

The main findings of this scoping review indicate that
recommendations for developing educational and awareness
strategiesin the context of RDsfocus on professional education
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and training; use of digital technologies and online platforms;
public policies, government actions, and cross-sectoral
integration; education and awarenessfor the general population;
emotional support and sharing of experiences,; and awareness
events and commemorative dates. In line with the objective of
identifying and systematizing the main recommendations for
health education and awareness in the context of RDs, the
evidence suggests that improving knowledge dissemination and
awareness in this field requires integrated approaches that
combine clinical education, accessible information systems,
institutional coordination, and patient-centered support
strategies. Collectively, these dimensions reinforce that
education and awareness in RDs extend beyond information
delivery alone and depend on coordinated actions involving
health care systems, governments, educational institutions,
patient organizations, and society.

The evidence synthesized in this scoping review indicates that
education and awareness processes related to RDs remain
fragmented and insufficiently structured in many health care
settings, creating significant barriersto diagnosis, management,
and continuity of care. Several included sources highlighted
persistent knowledge gaps among health care professionalsand
medical students, particularly regarding the recognition,
diagnosis, and management of these conditions
[29,30,32,35,43,44,46-48,50,52,56-60,62,71,80,83,84]. These
findingsreflect broader structural limitationswithin professional
training programs, where RD-related content is often
underrepresented in undergraduate and continuing education
curricula. Consequently, physicians, nurses, and students
frequently report low confidencein their ability to identify and
manage RDs, compromising timely diagnosis and coordinated
care [29,50,52,60]. These findings support previous
recommendations emphasizing the need for systematic
educational reforms and continuous professional devel opment
initiatives specifically tailored to RDs
[16,36,37,45,50,54,64,68,70,75].

Within this context, our findings also highlight the growing
importance of digital technologies and online knowledge
platforms as tools to support education, diagnostic processes,
and accessto information related to RDs [18,37,40,44,79]. The
lack of accessible and reliable information remains one of the
major barriers to ealy and accurate diagnosis
[16,55,63,68,69,79], and digital resources have increasingly
emerged as valuable tools to address this gap. Structured
platforms and ontologies such as the Human Phenotype

Ontology, the Orphanet Rare Disease Ontology, and
PubCaseFinder exemplify this movement by enabling
standardized phenotypic descriptions, facilitating

symptom-based searches, and supporting diagnostic processes
through evidence-based systems [85-87]. Beyond their clinical
applications, these resources have progressively been
incorporated into educational settings, helping health care
professionals and students improve the structured description
and interpretation of phenotypes and supporting diagnostic
investigation [88-90].

The use of online educational resources also appears to
strengthen information dissemination and patient support.
Sourcesincluded in this scoping review emphasize therelevance
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of websites, digital repositories, and online educational materials
asaccessibleresourcesfor patients, caregivers, and professionals
[34,38,48,77]. In many situations, onlineinformation platforms
initially represent the primary source of knowledge for patients
and families before they establish contact with specialists or
support organizations [34]. These findings are consistent with
broader globa trends in digital heath and reinforce the
importance of developing accessible, validated, and
user-centered information systems capable of supporting both
educational processes and clinical decision-making [91].

Another important dimension identified in this study involves
the role of public policies, institutional coordination, and
cross-sectoral collaboration in strengthening RD education and
awareness strategies. The included sources consistently
emphasize the importance of improving patient registries,
fostering collaborative networks, funding research, and
standardizing  clinical and  managerial processes
[40,51,61-63,66,69]. These actions are aligned with international
recommendations proposed by the WHO, which advocate for
comprehensive and integrated policies intended to improve
access to care, monitor health care indicators, and strengthen
national and regional health systemsfor RDs[92]. In addition,
national and international initiatives have highlighted the
importance of communication strategiesthat promote accessible
and inclusive health information tailored to different audiences,
including patients, families, health care professionals, and the
genera population [34,35,41,65].

The findings further suggest that awareness and educational
effortsin the context of RDs should not be restricted to clinical
or ingtitutional dimensionsalone. Emotional and psychological
support emerged as essential componentsfor improving quality
of lifeand strengthening care pathwaysfor patientsand families
affected by RDs[18,35,40,53,73,82]. In this context, experience
sharing among patients, caregivers, and health care professionals
playsafundamental rolein building support networks, reducing
social isolation, and fostering resilience. Social mediaplatforms
such as YouTube, Facebook, and Instagram have increasingly
become important spaces for information exchange, peer
support, and patient engagement, particularly for individuals
facing prolonged diagnostic journeys and limited access to
specialized services [93-95].

The integration of patient support groups and participatory
educational strategies also appears to strengthen patient
empowerment and improve the relevance of communication
initiatives. Previous studies emphasize that headth care
professionals can contribute to these processes by moderating
discussions, supporting the dissemination of reliable
information, and facilitating the referral of newly diagnosed
patients to support communities [96,97]. Furthermore,
participatory approaches involving patients and caregivers in
the codevelopment of educational resources and awareness
strategies may enhance communication effectiveness and ensure
that educational initiatives better reflect the lived experiences
and practical needs of individuals affected by RDs [45]. These
findings reinforce theimportance of adopting collaborative and
patient-centered models in RD education and awareness
initiatives.
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Finally, this scoping review highlights the relevance of
awareness events, campaigns, and commemorative dates in
increasing the visibility of RDs and promoting broader societal
engagement [18,37,38,49,54,55]. Public awareness actions,
including initiatives such as Rare Disease Day, represent
important opportunities to mobilize policymakers, health care
institutions, educational organizations, patient associations, and
the general public around the challenges associated with RDs.
In parallel, collaboration between health and education systems
may contribute to the development of more sustainable and
coordinated awareness strategies, capable of integrating
scientific knowledge, professional training, public engagement,
and patient advocacy efforts[18,37].

Limitations

Among the limitations of this study, the variability in the
territorial scope of the included sources may limit the
generalizability of the findingsto settingswith different income
levels or less structured health care systems. In addition,
differences were identified in study designs, data sources,
methodol ogical approaches, and outcome measures (Multimedia
Appendix 4 provides full details). These factors may influence
the interpretation and comparability of findings and should
therefore be considered when applying the results of thisscoping
review.

Nevertheless, many of the principlesidentified, such asthe need
for intersectoral policies, government actions, professional
education and capacity building, emotional support and the
sharing of experiences, and increased education and awareness
among the general population, are consistent with global
guidelines, including those proposed by the WHO for health
care management [16,91]. However, the feasibility and
implementation of some of the identified recommendation
categories may vary across resource and income settings and
may require contextual adaptation according to regional and
institutional characteristics. In particular, the use of digital
technologies and online platforms depends on the availability
of appropriate infrastructure and may require adaptation in
resource-constrained settings [2,16,46,91].

Similarly, integration across referral networks, specialized
centers, and cross-sectoral systems may pose additional
implementation challenges [98]. Professional education and
training are widely recognized askey strategies acrossdifferent
contexts but may vary in effectiveness depending on how well
they are designed and delivered to meet the needs of different
target audiences[29,44,46,50,77]. In addition, recommendations
related to public awareness, emotional support, experience
sharing, and awareness events are widely reported and
implemented in a variety of contexts [34,41,45,49,65,66,68].

Additionally, although a formal assessment of methodological
quality among the included sources is not standard practicein
scoping reviews, we acknowledge that the robustness of the
included evidence varies across sources. In this context, future
research could build upon the evidence mapped in this study
by conducting approaches such as systematic reviews that

Yamadaet al

critically assessthe methodol ogical quality of included sources,
using appraisal tools such as the Critical Appraisal Skills
Programme [99] or A Measurement Tool to Assess Systematic
Reviews-2 [100].

The findings presented in this study may therefore serve as a
preliminary foundation for further exploration in this field.
Furthermore, the language restriction applied during the
selection process may have limited access to relevant sources
published in excluded languages, particularly those originating
from Eastern regions or from countries underrepresented in
international databases. However, as much of the available
evidence is commonly disseminated in English and indexed in
major databases, the impact of this limitation may be partially
mitigated.

Degspite these limitations, the findings of this study contribute
to expanding the current body of evidence on recommendations
for educationa and awareness strategies related to RDs,
underscoring the relevance of integrated, multisectoral
approaches. By highlighting the intersection between health,
education, communication, policy, and society, this review
reinforces the need to engage diverse social actorsin the design
and implementation of effective and context-sensitiveinitiatives.
Ultimately, strengthening such collaborative efforts may support
improved knowledge dissemination, earlier recognition, more
inclusive care pathways, and more informed health planning
and decision-making in the complex context of RDs.

Conclusions

This scoping review mapped and synthesized existing
recommendationsrelated to the development of health education
and awareness strategies for RDs. The findings contribute to
understanding how these strategies have been addressed in the
literature, highlighting important gaps and variations across
different contexts. They may support evidence-informed
decision-making and public health planning, particularly
regarding persistent bottlenecks in diagnostic processes and
care coordination. Given the complexity of RD care, the scarcity
of available knowledge associated with these conditions, and
their substantia societal impact, strengthening health education
and awareness strategies may contribute to broader public health
efforts aimed at improving access to information, continuity of
care, and health care management in the context of RDs.

Future research should explore the effectiveness and
implementation of specific health education and awareness
strategies for RDs across different contexts. More focused
systematic reviews may also assess the impact of particular
interventions, building upon the body of evidenceidentified in
this scoping review while criticaly evaluating the
methodological quality of included sources. Overal, by
consolidating dispersed and heterogeneous evidence into a
coherent body of knowledge, this scoping review contributes
to advancing the field and may inform improvementsin health
services, professional and managerial practices, and initiatives
aimed at supporting patients, families, and advocacy groups
involved in RDs.
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