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Abstract

Digital technologies have transformed how information is accessed and shared; however,
individuals with disabilities continue to face significant barriers in engaging with educa-
tional content. The shift to electronic formats presents an opportunity to promote inclusion
by integrating accessibility features. Accessible e-books are essential for fostering equitable
participation in learning environments, supporting lifelong learning, and aligning with
global sustainability goals such as SDG 4 (Quality Education) and SDG 10 (Reduced In-
equalities). While international frameworks like the Web Content Accessibility Guidelines
(WCAG) advocate for accessible publishing, significant gaps remain. This paper presents a
Systematic Literature Review (SLR) aimed at examining the role of accessibility features in
shaping the quality, usability, and affordability of e-books. Based on well-defined guide-
lines, we defined and executed an SLR protocol, identifying 1618 studies in seven different
scientific databases. At the end of the review process, we selected 74 studies to answer
four research questions related to the accessibility features employed by e-books and their
reading platforms. By synthesizing existing evidence, this review highlights barriers, best
practices, and strategic pathways to inform educators, publishers, and policymakers. Ul-
timately, this study advocates for the development of inclusive and sustainable digital
content ecosystems that meet the diverse needs of all learners.

Keywords: accessible e-books; WCAG; equitable and inclusive education; SDG 4/SDG 10;
literature review

1. Introduction
The advancement of digital technologies has significantly transformed the way infor-

mation is accessed and consumed, offering new opportunities for inclusive and equitable
education. However, individuals with disabilities—including those who are blind or visu-
ally impaired, deaf or hard of hearing, dyslexic, or with cognitive and motor impairments—
continue to face substantial barriers in engaging with both printed and digital educational
content [1,2]. These challenges underscore a broader concern: the need to ensure that
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technological innovations are inclusive by design, in line with global efforts toward sustain-
able development. The Sustainable Development Goals (SDGs) of the United Nations [3],
especially SDG 4 (Quality Education) and SDG 10 (Reduced Inequalities), emphasize the
importance of inclusive and accessible education for all. Accessibility in educational tech-
nologies is not only a technical or design issue: it is a critical dimension of digital equity,
social sustainability, and lifelong learning [4]. As higher education institutions increasingly
adopt e-books, learning management systems, and other forms of educational technology
(EdTech), the accessibility of these resources becomes a decisive factor in ensuring equitable
participation for learners with disabilities [5].

Research underscores the critical importance of designing products and digital re-
sources that cater to the needs of visually impaired users, particularly in educational
contexts [6]. Accessible electronic publications, such as e-books, journals, and training tools,
have been shown to play a pivotal role in supporting the inclusion of disabled students and
professionals, allowing their active participation in both classroom and remote learning
environments [7]. Furthermore, studies demonstrate that accessible e-books allow visually
impaired individuals to derive the same educational and informational benefits as their
sighted peers, with a comparable level of effort [5,8]. These findings highlight the transfor-
mative potential of accessible digital resources in fostering equity and inclusion for people
with print disabilities.

Accessibility is a critical component of creating an inclusive digital environment that
enables people with diverse abilities to engage with and contribute to the Web effectively.
Despite advances, significant challenges remain, as evidenced by the WebAIM finding
that 96.3% of the top 1,000,000 websites do not comply with the Web Content Accessibility
Guidelines (WCAG) 2.0 or later [9]. Established by the World Wide Web Consortium
(W3C), WCAG serves as the most widely accepted standard for web accessibility, aiming to
ensure an equally usable internet that is easy to navigate and interact with for all users [10].
These guidelines are integral to global efforts to reduce disability discrimination and are
highlighted in the UNESCO report ’Inclusion and Education’ as essential for achieving
SDG 4 [10]. Furthermore, international initiatives such as the Marrakech Treaty underscore
the importance of accessibility by requiring exceptions to copyright laws to facilitate the
distribution of accessible formats for individuals who are blind, visually impaired, or print
disabled [11]. Collectively, these efforts emphasize the ongoing need for robust accessibility
standards to ensure inclusivity and equal opportunities for all.

The adoption of e-books among school students, while offering numerous benefits,
is accompanied by several challenges that hinder their widespread use [12]. A significant
barrier is poor ergonomic design, which can cause eye strain, inadequate screen size and
resolution, inappropriate font size and spacing, cumbersome navigation, and physical
discomfort during prolonged use. In addition, technical limitations, such as slow Internet
connections, often result in difficulties in downloading or accessing e-textbooks, further
complicating their adoption. User experience (UX) also plays a critical role, as students
frequently encounter challenges related to overall satisfaction and usability. Complex
navigation systems, for instance, can impede students’ ability to locate and access infor-
mation efficiently, underscoring the importance of intuitive and user-friendly interfaces.
Furthermore, the financial burden associated with e-textbooks poses another obstacle, as
many students lack access to the necessary devices or struggle to pay subscription fees,
which add ongoing costs to their educational expenses [13]. These challenges highlight the
need to address ergonomic, technical and financial barriers to ensure a seamless transition
to digital learning environments.

Another critical aspect of e-books that warrants attention is the relationship between
accessibility features and pricing strategies. Research by Dantas et al. [14] explores revenue
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sharing and wholesale pricing contracts within distribution channels, demonstrating that
revenue sharing contracts not only improve profits compared to wholesale price contracts
but also result in lower consumer prices, making them a favorable option for both pub-
lishers and consumers. This analysis is particularly relevant to the price of e-books, as it
highlights the economic dynamics that influence accessibility and affordability. Further-
more, Mikkonen [15] examines various e-book pricing models from the perspective of
centralized consortium acquisition, providing information on how pricing strategies can
impact digital content accessibility and distribution. Together, these studies underscore the
importance of analyzing pricing models in conjunction with accessibility features to ensure
that e-books are economically viable and inclusive for all users.

Despite the growing recognition of the importance of accessibility, significant gaps
persist in the literature regarding the integration of accessibility features in e-books. Many
digital platforms remain only partially accessible, with inconsistent standards and limited
consideration of diverse learning needs. These limitations not only exclude a segment
of the population, but also hinder the development of truly sustainable digital education
ecosystems. Although the broader significance of accessibility in digital content is widely
acknowledged, there is limited research exploring whether publishers are actively incorpo-
rating these features into their e-books or the specific standards and guidelines they adhere
to. In addition, key aspects such as the types of accessibility features being implemented,
the target audiences of related studies, and the tools used to assess accessibility remain
underexamined. This lack of comprehensive research not only hinders the development
of effective best practices but also limits the ability to ensure equitable access to digital
content for all users, particularly those with disabilities. Addressing these gaps is essential
for advancing inclusivity in the digital publishing landscape.

The goal of this paper is to address these gaps by conducting a systematic review
of the literature to provide a comprehensive analysis of accessibility features in e-books.
Specifically, the study aims to explore the role of accessibility features in shaping the
quality and value of e-books, as well as their potential impact on pricing strategies. By
addressing these research questions, this article seeks to inform publishers, educators,
and policymakers about the current state of accessibility in e-books, identify critical areas
for improvement, and advocate for the development of inclusive digital content that
meets the diverse needs of all users. Through this work, our objective is to identify
current best practices, recurring barriers, and emerging trends in the development of
accessible educational technologies. By framing accessibility within the larger context of
sustainable development and digital transformation, this review contributes to the growing
interdisciplinary discourse on how EdTech can advance both inclusion and sustainability
in higher education.

The structure of this article is organized as follows. Section 3 details the Systematic
Literature Review Protocol, outlining the defined research years, research questions, strat-
egy, selection, and extraction process, following the guidelines proposed by Kitchenham
and Charters [16]. Section 4 presents a thorough analysis of the key findings obtained after
applying the Systematic Literature Review protocol. Finally, Section 6 discusses the main
insights derived from the study and provides the final remarks.

2. Related Work
Research on technical accessibility has largely focused on developing and implement-

ing standards and guidelines to ensure e-books are compatible with assistive technologies.
Rello et al. [17] introduced an Android-based e-book reader designed to enhance acces-
sibility based on user needs. Specifically, the study targeted individuals with dyslexia,
proposing a set of layout guidelines derived from a user study involving 22 participants.
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The research combined quantitative data from eye-tracking tests with qualitative insights
from interviews, questionnaires, and the think-aloud technique. The resulting e-book
display incorporated the most readable options identified through eye-tracking and user
preferences, with customizable settings to improve accessibility.

The accessibility of e-books in educational settings has been a critical area of study,
particularly for students with disabilities. Fichten et al. [18] reviewed the history of assistive
technologies in post-secondary education in the United States and Canada, highlighting
trends in e-learning accessibility and the role of universal design principles. The study
underscored the necessity of integrating accessibility considerations from the early stages
of digital content development. Emerging technologies have been explored as potential
solutions to e-book accessibility challenges. Zdravkova [19] emphasized that education is a
fundamental human right and that assistive technologies play a crucial role in inclusive
education. The study highlighted the increasing use of artificial intelligence (AI) in develop-
ing educational tools for individuals with disabilities, including those with visual, auditory,
cognitive, and motor impairments. Additionally, the research discussed future assistive
technologies and the ethical considerations associated with AI-supported educational tools.

Marcus-Quinn et al. [20] examined challenges associated with teachers independently
creating digital learning materials, raising concerns about the effectiveness and usability of
e-books. Their work emphasized the importance of promoting digital literacy and ensuring
accessibility in digital educational resources. Despite advancements, significant challenges
remain in achieving universal e-book accessibility. Tlili et al. [21] provided a comprehen-
sive survey on the state of e-book accessibility, identifying issues such as inconsistent
implementation of standards and the high cost of producing accessible content. Similarly,
Alshehri [22] explored the impact of digital books on student performance in mathematics,
drawing on a systematic literature review of 23 studies. The research employed thematic
analysis using NVivo 12, revealing key factors influencing students’ mathematical learning,
including motivation, technological advancements, learning objectives, and challenges
related to traditional learning styles and digital accessibility.

Considering the aforementioned works, we can see that each work addresses acces-
sibility issues in e-books in a specific way for a particular audience without adhering to
universal standards, guidelines, and/or tools. Therefore, the systematic review proposed
in this work aims to identify these initiatives in the literature and discuss such solutions
more broadly.

Some previous literature reviews on e-books were identified. However, these either
do not consider accessibility issues in e-books or only partially consider them, with spe-
cific emphasis on features and functionalities incorporated into applications for accessing
content. For instance, Op ‘t Eynde et al. [23] analyzed, in their systematic review, the
characteristics of illustrated books used by adults in reading to children, focusing on
teaching mathematics. The authors evaluated in 49 studies the frequency, quality, and
effectiveness of these reading activities, referred to as SPBR (shared picture book reading).
Wan Sulaiman and Mustafa [24] conducted a systematic literature review of 17 studies to
evaluate the understanding of usability components in developing digital books to meet
the expectations of reading users. They identified 17 usability factors and characterized
49 properties that authors should consider when creating digital books. However, these
systematic literature reviews failed to address accessibility issues in e-books. Finally, Ba Ma-
traf et al. [25] reviewed the literature to identify usability and accessibility requirements for
e-books for people with visual impairments. A total of 24 requirements were identified and
compared with the results of an online survey with seven participants. The authors state
that these requirements can be used as a checklist to ensure the needs of this audience of
e-book readers.
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Benefits of Assistive Technologies in Accessible E-Books

Accessible e-books, enabled by assistive technologies, expand autonomy and enhance
the reading experience of people with disabilities. Features such as screen readers and
formatting adjustments ensure compliance with international accessibility guidelines [26].
Standards and tools from the DAISY Consortium ensure structured navigation, alternatives
in multiple formats, and cross-platform compatibility [27], allowing users with visual or
motor disabilities to access content equitably. These solutions promote educational equity
and digital sustainability, aligning with the global inclusion agenda. Accessible e-books
contribute to the inclusive education advocated by UNESCO, ensuring that students with
special needs are not left behind [28]. By removing barriers to information access, such
resources address a global demand: the WHO estimates that more than 1 billion people
require assistive technologies [29]. In this way, the adoption of accessible e-books reinforces
the Sustainable Development Goals, promoting inclusion and equal opportunities.

3. Systematic Literature Review Protocol
This Systematic Literature Review (SLR) follows the guidelines outlined by Kitchen-

ham and Charters [16] and also PRISMA (Preferred Reporting Items for Systematic reviews
and Meta-Analyses) [30]. Our goal is to understand how accessibility features are being
applied to e-books and their reader platforms, as well as to identify other associated aspects
addressed in the literature.

We fixed the period for the search as the years between 2011 and August 2024. The
year 2011 was defined as the initial year considering our interest in studies published since
the launch of version 3.0 of the EPUB standard (approved as an IDPF Recommendation
in October 2011), an international standard for the exchange and distribution of digital
publications and documents, especially electronic books (e-books) [31].

We established four main steps for defining and executing this SLR, namely:

1. define the research questions;
2. define search strategies;
3. a paper selection process; and
4. extraction of relevant fields.

3.1. Challenges

To contextualize the protocol and make explicit the constraints that shaped our deci-
sions, we summarize the main challenges encountered when planning and executing this
SLR on accessibility in e-books:

• Terminology and scope. The literature uses overlapping terms (e.g., e-book, ebook,
eTextbook, EPUB) and mixes accessibility, usability, and universal design, complicating
precise scoping and query construction [32–37].

• Standards heterogeneity. Studies refer to different—and evolving—versions of stan-
dards and guidelines (e.g., WCAG 2.0/2.1/2.2, EPUB 3.x, DAISY, PDF/UA), which
affects comparability across time and venues [38,39].

• Underreporting of methods. Many papers omit which guidelines were applied, which
features were implemented, or which checking tools were used, limiting reproducibil-
ity and synthesis [40].

• Assessing accessibility. Automated checkers cover only parts of the requirements;
many aspects (e.g., alternative-text quality, reading order, keyboard focus manage-
ment) require expert judgment, leading to hybrid manual–automated assessment
procedures [41,42].
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• Access and availability. A fraction of potentially relevant papers lacked downloadable
full texts or were behind paywalls/platform restrictions, reducing the analyzable set
despite broad database coverage [43,44].

• Population coverage. There is a concentration on visual impairments relative to other
needs (hearing, cognitive, motor, low literacy, older adults), which biases reported
features and evaluation metrics [45,46].

• Publication and venue bias. The corpus is skewed toward conference outputs and un-
even database returns, which may reflect search engine behavior and venue practices
rather than the absence of work [40,47].

• Reproducibility over time. Rapidly changing platforms, authoring tools, and checkers
(with version-dependent behavior) hinder exact replication of earlier results [48–50].

To mitigate these risks, we used a multi-database strategy, dual-reviewer screening with
consensus, predefined inclusion/exclusion criteria, and a structured data-extraction form.

3.2. Research Questions

We analyzed primary studies employing accessibility resources for e-books. Within
this context, the study addresses the following research questions (RQs):

RQ1: What accessibility standards or guidelines are considered in e-books?

RQ2: What accessibility features are incorporated into e-books?

RQ3: Who is the target audience of the studies?

RQ4: What tools are being used to check the accessibility features of e-books?

3.3. Measurement Parameters and Operational Definitions

The unit of analysis is the individual primary study. The time window is 2011–August
2024; searches span ACM DL, IEEE Xplore, ScienceDirect, SpringerLink, Scopus, Web
of Science, and EI Compendex, with duplicates removed before screening. “General
process” figures use N = 96 (post-screening set); RQ-specific analyses use N = 75 (full-text
available). Percentages are computed as (count/N)× 100 and rounded to one decimal;
because categories are multi-label, totals may exceed 100%.

RQ1 (standards/guidelines). Multi-label binary variables for each named stan-
dard/guideline (e.g., WCAG 2.x, WAI-ARIA, DAISY, EPUB 3.x, ISO 14289-1/PDF/UA).
Versions are recorded when stated; counts aggregate across versions unless specified.

RQ2 (accessibility features). Multi-label binary using a predefined taxonomy: assistive
interfaces/AT; personalization; alternative text; content structure/semantics; navigation;
interactive features; text-to-speech/narration; multimedia; metadata; color contrast; screen-
reader support; tagging; exporting; multilingual; download/offline; Braille; multi-modal;
MathML; OCR; screen magnifier. A feature is marked present if implemented, evaluated,
or prescribed with sufficient detail. “Not specified” is used when no concrete feature is
reported.

RQ3 (target audience). Multi-label binary: visual impairment; low vision; hearing im-
pairment; cognitive impairment/dyslexia; motor/physical impairment; low literacy; older
adults; students; general. Groups are assigned when explicitly stated in aims, participants,
or design targets.

RQ4 (accessibility checking tools). Variables captured: tool name; check modal-
ity (Automated/Manual/Hybrid); tool class (Checker, Assistive Technology, Author-
ing tool, Conversion tool, Non-AT utility); distribution (Open-source/Closed-source);
license (Free/Proprietary). “Open-source” denotes source code availability; “Free” denotes
zero-cost licensing.
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Counting and normalization rules. Synonyms are unified (e.g., ebook/e-textbook →
“e-book”). WCAG mentions without version are counted as “WCAG”. Screen readers (e.g.,
NVDA, JAWS, VoiceOver) are recorded individually and consolidated as “screen-reader
support” for RQ2. If a study evaluates multiple artifacts, labels apply if any evaluated
artifact satisfies the condition.

Screening and reliability. Two reviewers independently screened (title/abstract, then
full text) with predefined inclusion/exclusion criteria; disagreements were resolved by
consensus and logged.

Missing-data policy. Variables not explicitly stated are marked “Not specified” and
excluded from that variable’s numerator while the study remains in the denominator N for
that RQ.

3.4. Search Strategies

In this study, we conducted a database search using a specified search string de-
fined based on well-established guidelines [16,30]. Figure 1 presents an overview of the
review process.

Figure 1. Overview of our review process.

3.4.1. Search Terms

For the Step 1, our objective was to identify the keywords used for the search string
(Step 2) and facilitate the subsequent database search (Step 3). With our goal in mind, we
established the following keywords: “accessibility”, “guideline” and “electronic book”.

In Step 2, we established the synonymous for the keywords identified in Step 1. For
example, for “guideline” we used “standard” and for “electronic book” we employed
“e-book”, “digital book”, and “epub”. The resulting search string used for study retrieval is
detailed as follows:
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(“accessibility”) AND (“guideline” OR “standard”) AND (“epub” OR “digital book” OR
“electronic book” OR “e-book”)

3.4.2. Data Sources

This study considered seven academic databases in Step 3: ACM Digital Library (https:
//dl.acm.org/, accessed on 22 August 2024), IEEE Xplore (https://ieeexplore.ieee.org/,
accessed on 22 August 2024), ScienceDirect (https://www.sciencedirect.com/, accessed on
22 August 2024), SpringerLink (https://www.springer.com/, accessed on 22 August 2024),
Scopus (https://www.elsevier.com/products/scopus, accessed on 22 August 2024), Web
of Science (https://webofscience.help.clarivate.com/, accessed on 22 August 2024), and EI
Compendex (https://www.engineeringvillage.com/, accessed on 22 August 2024).

We chose these databases to search for studies in this SLR because they are sources
commonly used in research involving both areas of Computing and Education, as in Silva
et al. [51,52].

3.5. Selection Process

In order to screen the studies considering the main objective of the SLR, we performed
Step 4. The focus was to exclude studies that did not meet the criteria of the review protocol
and select only studies that were relevant to answering the research questions defined in
Section 3.2. We included primary studies published in journals, conferences, or workshops
on the accessibility features applied to e-books. Additionally, we established a set of
Exclusion Criteria (EC) as outlined below:

1. a duplicate;
2. does not focus on accessibility for e-books;
3. not published as a conference paper or journal article (e.g., book, book chapter, maga-

zine, and thesis); and
4. not considered a complete study (less that five pages);
5. unavailable for download.

We employed a two-stage approach to screen the studies, representing Steps 5 and 6.
Firstly (Step 5), we assessed the studies using the adaptive reading approach [53], involving
two reviewers that outperformed a selection based on metadata reading. This means a
study is only accepted when both reviewers agree with the inclusion. Secondly (Step 6),
we conducted a filtering of the papers thorough analysis of the full texts of the studies,
employing a peer-review process led by a data extractor and data checker [54,55].

The data from the studies were extracted in Step 7, and those that did not meet the
criteria defined in the review protocol were excluded. Section 3.6 provides more detailed
information about the data extraction process. It is worth noting that because the number
of studies selected for the data extraction stage was considered sufficient, there was no
need to use the Snowballing technique [56] to search for new studies.

Finally, in Step 8 we summarize the data extracted from each study and generate
graphical artifacts and tables as results of the review, generating inputs for our discussions.

3.6. Extraction of Relevant Fields

In the fourth and final step of the SLR, we extracted relevant data from the complete
reading of the selected studies. In this step, the studies were distributed equally between
two reviewers for content analysis and data extraction. Then, the reviewers exchanged
the subsets of studies to check the information extracted by the other reviewer, ensuring
the reliability of the process. In cases of disagreement between reviewers regarding data
extracted by one reviewer, the reviewer acting as validator, upon identifying such disagree-
ment, requested the reviewer acting as extractor for that study to revisit the study content

https://dl.acm.org/
https://dl.acm.org/
https://ieeexplore.ieee.org/
https://www.sciencedirect.com/
https://www.springer.com/
https://www.elsevier.com/products/scopus
https://webofscience.help.clarivate.com/
https://www.engineeringvillage.com/
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together and, by mutual agreement, decide on the correctness of the extracted information.
Thus, there was no need for a third reviewer. Table 1 displays all the fields extracted from
the studies.

Table 1. Information extracted from the studies.

Number Field Description

1 ID Unique identifier for the study.
2 Title Title of the study.
3 Authors Authors of the study.
4 Year Year of publication.
5 Country Country of the first author of the study.
6 Type Conference, journal, and workshop study.
7 Context The research context of the study.
8 Goal The goal of the study.
9 Solution A brief description of the solution proposed in the

study.
10 Accessibility Features The accessibility features employed in the study.
11 Target Audience For which users the solution was developed.
12 Guidelines Which guidelines and/or standards were used in

the study.
13 Accessibility Checkers

Tools
Which tools for checking the accessibility of the
e-books were used in the study.

14 Experiments A brief experiment description carried out in the
study.

15 Main results Main results presented in the study.
16 Insights Main insights discussed by the authors.

In the next sections, the results and discussions about the execution of this SLR protocol
will be presented to answer the research questions and achieve the objective of the review.

4. Findings
Initially, we present an overview of the results related to the SLR process, including

selected studies for data extraction steps, but which, for reasons of unavailability of access
to the full content of the article, were later excluded from SLR.

4.1. Summary of General Results

The PRISMA flow diagram, shown in Figure 2, illustrates the stages of identification,
screening, and inclusion as part of the SLR protocol. These stages helped us arrive at the
final set of studies that we analyzed to address the research questions of the SLR.

In Figure 3, we show in detail the results of the review process in each protocol
execution step. Step 1 refers to the search for studies in the chosen databases, being
associated with each database the number of studies identified by executing string of search
defined in the protocol. Of 1618 studies identified in the seven databases, approximately
79.7% (1289 studies) came from Springer Link. The remaining studies are distributed
among other databases, 211 (approx. 13%) at Science Direct, followed by ACM DL with
90 studies (approx. 5.6%), Scopus with 13 studies (0.8%), Web of Science with 10 studies
(0.6%) and EI Compendex with 5 (0.3%) studies. No study was returned to the IEEE Xplorer
database. It is essential to clarify that no variations of the search string were executed in
the IEEE Xplore database. We take this decision to avoid distorting the SLR protocol and
maintain the scientific rigor defined by the guidelines used to guide the literature review
process, ensuring the reproducibility of this study.

In Step 2 of Figure 3, the Final Selection step, we present the selected studies number
after applying the inclusion criteria and verifying the exclusion criteria. We reduce the
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quantity of SLR studies from 1618 to 95, an approximate reduction of 94% of the initially
identified studies set.
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Figure 2. Results of the review process in the PRISMA perspective. Adapted from Page et al. [57].
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Figure 3. Review process and the number of studies in the SLR step.

In Step 3 of Figure 3, we summarize the results of the review process regarding the
total number of identified studies, the number of studies identified in multiple databases
(Duplicated), the number of studies excluded from the review by satisfying some criterion
of Exclusion (Excluded), and finally the number of studies selected for extraction step
(Selected). At this step, studies are fully read to obtain answers to SLR research questions.
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However, we highlighted that 21 of the 95 studies selected were not available for download.
Consequently, we excluded these studies from the analysis conducted to address the
research questions of this review. In an attempt to reduce the number of studies to exclude,
we searched for them in other databases, such as Google Scholar (https://scholar.google.
com/, accessed on 22 August 2024) and Research Gate (https://www.researchgate.net/,
accessed on 22 August 2024), but without success. Therefore, the final set consists of
74 selected studies to answer the questions of this SLR.

Since the objective of this section is to discuss SLR’s more general results, the following
artifacts take into account the 95 studies identified as relevant to achieving the purpose
of this review. Figure 4 line chart presents the number of studies published per year and
grouped by type of publication.

Figure 4. Number of Studies published by Year.

We evidenced a relatively similar tendency of publications in conferences and journals
but with some minor differences. For example, in 2016, the number of studies published in
conferences decreased, while in journals this number increased. Already in 2018 and 2020
occurred the opposite, the number of studies published in conferences increased, while
in journals decreased. There was a negative tendency towards the number of conference
publications from 2020 to 2022 but with a positive resumption from 2023. For journal
publications, this growth begins in 2022.

As also shown in the Figure 5 bar chart, the number of studies published in conferences
(76 studies) exceeds the quantity published in journals (20 studies), showing the researchers’
sense of urgency to present to the scientific community the results of the advances of their
studies regarding related issues accessibility in the context of electronic books.

https://scholar.google.com/
https://scholar.google.com/
https://www.researchgate.net/


Sustainability 2025, 17, 11173 12 of 36

Figure 5. Types of Publication by Year.

Table 2 presents the number of studies selected for RSL published in Conferences. In
this case, we identified a wide range of scientific events focused on publishing studies
on accessibility and electronic books. This finding serves as a guide for other researchers,
providing them with valuable sources of related research and opportunities to present their
research at international scientific events. Among these, there are four main events:

1. International Conference on Computers Helping People with Special Needs;
2. International Conference on Computers for Handicapped Persons;
3. International Conference on Human-Computer Interaction;
4. International Conference on Universal Access in Human-Computer Interaction.

These four aforementioned scientific events total 36 studies, representing about 47.4%
of the total studies published in conferences and 37.5% of the total studies selected for
this RSL.

Table 2. Number (#) of Studies published by Conference.

Publication Title # Studies

Int. Conf. on Computers Helping People with Special Needs 14
Int. Conf. on Computers for Handicapped Persons 10
Int. Conf. on Human-Computer Interaction 6
Int. Conf. on Universal Access in Human-Computer Interaction 6
World Conf. on Information Systems and Technologies 3
Int. Conf. on Software Development and Technologies for Enhancing Acces-
sibility and Fighting Info-exclusion

2

Int. Conf. on Cross-Cultural Design 2
Iberoamerican Conf. on Applications and Usability of Interactive TV 2
Int. Conf. on Intelligent User Interfaces 2
Int. Conf. on Web Information Systems and Technologies 1
International Web for All Conference 1
Australian Conf. on Human-Computer Interaction 1
Int. Conf. on Human-Computer Interaction with Mobile Devices and Services 1
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Table 2. Cont.

Publication Title # Studies

International Federation of Automatic Control 1
Int. Conf. in Knowledge Based and Intelligent Information and Engineering
Systems

1

Int. Conf. on Human Factors in Computing and Informatics 1
Int. Conf. on Applied Human Factors and Ergonomics 1
Symposium of the Austrian HCI and Usability Engineering Group 1
Int. Conf. on Neuroergonomics and Cognitive Engineering 1
Int. Conf. of Design, User Experience, and Usability 1
Int. Conf. on Theory and Practice of Digital Libraries 1
Int. Conf. on Knowledge Engineering and the Semantic Web 1
Scandinavian Conf. on Information Systems 1
Int. Conf. on Human Aspects of IT for the Aged Population 1
Int. Conf. on Technological Advancement in Embedded and Mobile Systems 1
Int. Conf. on Learning and Collaboration Technologies 1
Int. Conf. on Information Systems and Management Science 1
Cambridge Workshop on Universal Access and Assistive Technology 1
Int. Conf. on Intelligent Tutoring Systems 1
Int. Conf. on Innovations in Computer Science and Engineering 1
ENTERprise Information Systems 1
Int. Conf. on Advanced Computing Technology 1
International Visual Informatics Conference 1
Hybrid Intelligent Systems 1
World Conference on Information Systems for Business Management 1
Int. Conf. on Computational Science and Its Applications 1
Int. Conf. in Methodologies and intelligent Systems for Tech. Enhanced
Learning

1

Universal Access in Human-Computer Interaction. Applications and Services 1

Table 3 presents the number of studies selected for RSL published in Journals. In the
case of Journal publications, the distribution of studies was relatively balanced. However,
the journal Universal Access in the Information Society had four studies published between
2011 and 2024. The journal Procedia Computer Science had two studies published during
the same period, while all other journals featured only one study each.

To understand how geographically the studies on e-book accessibility are being con-
ducted around the world, we obtained information related to the country of the first author
of each paper and created the infographic presented in Figure 6. The United States is respon-
sible for 15.8% (15 studies) of the studies published and identified in this RSL, followed by
Japan, Spain, and Norway with 9, 8, and 7 published studies, respectively. Italy and India
have 6 studies published between 2011 and 2024, followed by Germany, France, and the
Republic of Korea with 4 studies, and Denmark, Austria, Greece, Saudi Arabia, and Brazil
with 3 publications each. Two published studies are from Canada, Switzerland, Poland,
and Taiwan. Finally, Belgium, China, the Czech Republic, Malaysia, Portugal, Romania,
Tanzania, Turkey, and the United Kingdom have a single published study. If we group the
studies identified in the RSL by continent, Europe accumulates 48 (50.5%) publications,
followed by Asia with 26 studies (approx. 27.4%), and the Americas with 20 publications
(21.05%). The African continent has only one study (approx. 1.05%), while in Oceania no
study published in the period was identified.
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Table 3. Number (#) of Studies published by Journal.

Publication Title # Studies

Universal Access in the Information Society 4
Procedia Computer Science 2
Computer Standards & Interfaces 1
Journal of Electronic Resources Librarianship 1
Learned Publishing 1
ACM Transactions on Accessible Computing 1
Technological Forecasting and Social Change 1
International Journal of Child-Computer Interaction 1
Science of Computer Programming 1
Journal of Organizational Change Management 1
Education, and Learning Sciences, Advances in Intelligent Systems and
Computing

1

Advances in Neuroergonomics and Cognitive Engineering 1
Multimedia Tools and Applications 1
Education and Information Technologies 1
Scientific Reports 1

15

2

3

3
7

4
2

4

8

3
6

9

6

3

Greece

Poland

4

Republic of Korea
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Brazil

United 
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America

Spain

Saudi 
Arabia

Switzerland

2

Japan

Italy

India

Germany

France

Denmark

3

Taiwan

2

Figure 6. Number of studies per country of the first author.

Considering the results presented so far, we can see, based on the number of studies
identified and analyzed in this SLR, that there is a global movement of research related to
the theme of accessibility in e-books, mainly in Europe. Several Conferences and Journals
are aware of this hot research topic and are therefore opening calls for the publication
of studies in this context, in the case of new tracks in Conferences and special issues in
Journals. In addition, there was a regularity in the number of studies published on this
theme from 2011 to 2024.

4.2. Summary of Specific Results

In this section, we present the results of the data extraction stage of the final set of
75 studies identified in the SLR and presented in the Table 4. The data extracted from these
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studies were summarized, and artifacts were produced to answer this review’s Research
Questions on accessibility in e-books.

Table 4. Selected studies in the SLR.

ID Title and Reference

01 Development of an electronic book accessibility standard for physically challenged
individuals and deduction of a production guideline [58]

02 Are e-books for everyone? An evaluation of academic e-book platforms’ accessibil-
ity features [59]

03 Using InDesign tool to develop an accessible interactive EPUB 3: A case study [60]
04 A validation test of an accessibility evaluation method [61]
05 Personalization in the Interactive EPUB 3 Reading Experience: Accessibility Issues

for Screen Reader Users [62]
06 Why accessibility is hard and how to make it easier: Lessons from publishers [63]
07 Authoring tools are critical to the accessibility of the documents: Recommendations

for word processors, including interaction design [64]
08 Implementation of the OOXML standard since its approval until today [65]
09 “A Helping Hand”: Design and Evaluation of a Reading Assistant Application for

Children with Dyslexia [66]
10 ALCOVE: an accessible comic reader for people with low vision [67]
11 Touch-Supported Voice Recording to Facilitate Forced Alignment of Text and

Speech in an E-Reading Interface [68]
12 Finger tracking: facilitating non-commercial content production for mobile e-

reading applications [69]
13 Digitisation of publishing: Exploration based on existing business models [70]
14 New Interactive Books for Control Education [71]
15 Typical Functions of e-Textbook, Implementation, and Compatibility Verification

with Use of ePub3 Materials [72]
16 The electronic book—a modern instrument used in teachers’ training process [73]
17 The Development of a Gamebook for Education [74]
18 An analysis of e-book learning platforms: Affordances, architecture, functionality

and analytics [75]
19 A Mobile Application for Displaying More Accessible eBooks for People with

Dyslexia [17]
20 Design and architecture of an interactive eTextbook—The OpenDSA system [76]
21 The impact of the book publishing transmedia storytelling model on business

performance: the moderating role of the innovation environment [77]
22 E-book Accessibility Evaluations [78]
23 Accessible EPUB: Making EPUB 3 Documents Universal Accessible [79]
24 An Enriched ePub eBook for Screen Reader Users [80]
25 Guidelines for Designing Accessible Digital (Text) Books: The Italian Case [81]
26 Investigating an Accessible and Usable ePub Book via VoiceOver: A Case Study [82]
27 Accessibility Evaluation: Manual Development and Tool Selection for Evaluating

Accessibility of E-Textbooks [83]
28 eBooks, Accessibility and the Catalysts for Culture Change [84]
29 Accessibility Evaluation for Open Source Word Processors [85]
30 Development of a Scoring System for Evaluating the Accessibility of eText-

books [86]
31 On Automatic Conversion from E-born PDF into Accessible EPUB3 and Audio-

Embedded HTML5 [87]
32 HapTalker: E-book User Interface for Blind People [88]
33 Accessibility in Multimodal Digital Learning Materials [89]
34 Flex Picture eBook Builder - Simplifying the Creation of Accessible eBooks [90]
35 PDF Accessibility in International Academic Publishers [91]
36 Document Transformation Infrastructure [92]
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Table 4. Cont.

ID Title and Reference

37 Usability Analysis in Gesture Operation of Interactive E-Books on Mobile De-
vices [93]

38 Reading Experiences and Reading Efficiency Among Adults with Dyslexia: An
Accessibility Study [94]

39 Digital Accessibility in the Education of the Deaf in Greece [95]
40 Realizing Inclusive Digital Library Environments: Opportunities and Chal-

lenges [96]
41 Template Based Approach for Augmenting Image Descriptions [97]
42 Using Layout Applications for Creation of Accessible PDF: Technical and Mental

Obstacles When Creating PDF/UA from Adobe Indesign CS 5.5 [98]
43 Developing Heuristics for Evaluating the Accessibility of Digital Library Inter-

faces [99]
44 Ontology-Based Representation of Learner Profiles for Accessible OpenCourseWare

Systems [100]
45 XML-Based Formats and Tools to Produce Braille Documents [101]
46 HERMOPHILOS: A Web-Based Information System for the Workflow Management

and Delivery of Accessible eTextbooks [102]
47 ICT Access in Libraries for Elders [103]
48 Slow Learner Children Profiling for Designing Personalized eBook [104]
49 Mainstreaming the Creation of Accessible PDF Documents by a Rule-Based Trans-

formation from Word to PDF [105]
50 AcceSciTech: A Global Approach to Make Scientific and Technical Literature Ac-

cessible [106]
51 SCRIBE: A Model for Implementing Robobraille in a Higher Education Institu-

tion [107]
52 Developing Text Customisation Functionality Requirements of PDF Reader and

Other User Agents [108]
53 Effective Teaching Aids for People with Dyslexia [109]
54 Blind and Deaf Consumer Preferences for Android and iOS Smartphones [110]
55 Assessing the Effectiveness of an Augmented Reality Application for the Literacy

Development of Arabic Children with Hearing Impairments [111]
56 Explore Elder Users’ Reading Behaviors with Online Newspaper [112]
57 Evaluating the Usability of Library Websites Using an Heuristic Analysis Approach

on Smart Mobile Phones: Preliminary Findings of a Study in Saudi Universi-
ties [113]

58 Multi-sensual Augmented Reality in Interactive Accessible Math Tutoring System
for Flipped Classroom [114]

59 Implementation of Braille Tab [115]
60 The Wisdom Innovation Model—Adjusting New Insights and Hosting New Per-

spectives to Human Augmented Reality [116]
61 Preliminary Investigations on Augmented Reality for the Literacy Development of

Deaf Children [117]
62 Enhancing the ow Adoption Rate of M-commerce in Nigeria Through Yorùbá Voice

Technology [118]
63 Conversion of Multi-lingual STEM Documents in E-Born PDF into Various Accessi-

ble E-Formats [119]
64 Teaching-Learning Environment Tool to Promote Individualized Student Assis-

tance [120]
65 Accessible Authoring Tool for DAISY Ranging from Mathematics to Others [121]
66 An Evaluation Methodology of Math-to-Speech in Non-English DAISY Digital

Talking Books [122]
67 Pregnancy Test for the Vision-Impaired Users [123]
68 Publishing accessible proceedings: the DSAI 2016 case study [124]
69 Improving webtoon accessibility for color vision deficiency in South Korea using

deep learning [125]
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Table 4. Cont.

ID Title and Reference

70 Interactivity and multi-modality in language learning: the untapped potential of
audiobooks [126]

71 Web accessibility of healthcare Web sites of Korean government and public agencies:
a user test for persons with visual impairment [127]

72 Towards accessible news reading design in virtual reality for low vision [128]
73 Digital literacy skills of university students with visual impairment: A mixed-

methods analysis [129]
74 A machine learning-based classification model to support university students with

dyslexia with personalized tools and strategies [130]

Figure 7 shows the distribution of studies according to the target audience for which
the study was conducted. As we can see, 34.74% of the studies were aimed at people
with visual impairments, evidencing a relevant focal group to be considered by authors,
publishers, and developers of e-book reading platforms and tools.

Figure 7. Number of studies by Target Audience.

Another target audience for this market niche is people with some cognitive, hearing,
or physical disability, who represent, respectively, 23.16%, 11.58%, and 10.53% of the studies
identified in the review. Studies that include people with low literacy, which characterizes
an audience with specific needs about the activity of reading digital content, represent
8.42%. This also occurs with the audience of older adults, who total 2.10% of the studies. It
is important to note that a single study can target more than one audience. Therefore, the
sum of the percentages presented above exceeds 100%.

Considering the profiles of user groups that consume products and services related to
e-books, we exemplify the specific needs of each group, relating their difficulties regarding
the accessibility features present in digital books and their reading platforms. We used as a
reference the personas created by a cross-unit team from Penn State World Campus [131],
and we adapted them to the context of our SLR, as shown in Table 5. For example, Sean is
a blind student who lost his sight in a car accident and is learning to use JAWS (assistive
technology) to access his course content. Thus, content that is technically accessible may
still present challenges for him, such as the lack of a clear heading structure, ambiguous
link text, and assignments that require tools that rely on vision. Therefore, Sean could carry
out its activities if all course pages, external websites, and third-party tools are compatible
with JAWS and keyboard commands. In addition, math content should be provided in
MathML. Therefore, understanding these difficulties faced by each group of readers allows
us to create solutions for e-books that meet their specific needs while also being accessible
for all.
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Table 5. Universal Design with Personas for Accessible E-books. Adapted from Penn State World
Campus [131].

Persona Description Difficulties Needs

Sean
A blind student who
lost his sight in a car
accident.

Lack of a clear heading
structure, ambiguous
link text, and
assignments that require
tools that rely on vision.

All course pages, external
websites, and third-party
tools are compatible with
JAWS and keyboard
commands. In addition,
math content is provided
in MathML.

Andy

A Human Resources
professional, with
experience working
with individuals
who are deaf and
colorblind.

Videos that lack captions
or transcripts, as well as
visuals or text content
where meaning is
conveyed primarily
through color.

Videos have captions,
audio files have transcripts,
and data representations in
charts and graphs have
good color contrast.

Linda

A vocational
rehabilitation
counselor with
mobility impaired.

Content that cannot be
accessed with a
keyboard, and material
readings are not
provided in an
accessible digital format.

Link text is meaningful
and clearly identifies the
destination and content
type, as well as
applications that allow
speech-to-text input.

Phil

An older adult with
low vision, Post
Traumatic Stress
Disorder (PTSD),
and Traumatic Brain
Injury (TBI).

Most readings are
particularly PDFs that
are low-quality scans
and incompatible
materials with
magnifiers.

Content is provided as real
text, online content can be
magnified to 400% without
distortion, and images
have good resolution, high
color contrast, and
readable font.

Sarah

A student working
part-time with
depression and
anxiety.

Text-heavy lesson pages
with no headings to
break up content, and
highly structured
sequential content.

Consistent navigation and
pages have a clear heading
structure. Additionally,
videos are captioned and
transcribed so that she can
use transcripts for note
taking.

Jenna

A student working
part-time with
ADHD (Attention
Deficit/Hyperactivity
Disorder).

Videos that are longer
than five minutes, text
displayed as an image
without alternative text,
and inconsistent
navigation.

Hear the text read aloud,
paragraphs of text are kept
short and content is left
aligned, as well as a logical
heading structure and a
clear outline where critical
information is easy to find.

Micael

A student
diagnosed with
Autism Spectrum
Disorder (ASD)

Long readings that are
just text, and a lack of
support and a clear
rubric for completing
writing assignments.

Text is broken up visually
with good images and
icons, text font and color
can be customized by the
user, and consistent
navigation and pattern.

Accessibility requirements in electronic books differ substantially between K-12 learn-
ers and higher-education students. Recent updates introduced in the Universal Design
for Learning (UDL) Guidelines 3.0 [132] broaden the conceptual foundations for such
comparative analyses. Beyond the traditional emphasis on multiple means of engagement,
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representation, and action, the UDL 3.0 framework foregrounds learner identity, cultural
and linguistic diversity, systemic barriers, and principles of design justice. In K-12 envi-
ronments, these expanded directives underscore the need for digital materials that not
only provide structural supports—such as simplified navigation, read-aloud features, and
adjustable visual formatting—but also foster belonging, joy, and culturally responsive rep-
resentation. Such features are essential given the developmental heterogeneity of younger
learners and the critical role of classroom climate in shaping equitable participation.

In higher education, while technical accessibility remains fundamental—including
semantic markup, assistive-technology compatibility, and comprehensive accessibility
metadata—the UDL 3.0 guidelines highlight additional expectations related to learner
agency, linguistic inclusion, and recognition of diverse identities and academic trajectories.
Digital resources must therefore support advanced customization, multi-modal scholarly
engagement, and disciplinary specificity, while simultaneously addressing institutional
structures that may reinforce exclusion. Across both educational levels, UDL 3.0 views
accessibility as a dependent resource of the alignment among content design, institutional
policies, and sociocultural contexts. As such, the updated model re-frames accessible
e-books not merely as tools optimized for individual variability, but as participatory envi-
ronments intentionally designed to cultivate autonomy, equity, and authentic engagement
for all learners [132].

To map the accessibility standards and guidelines used to address accessibility issues
in e-books, we obtained this data, together with the current maintainer of the standard or
guideline, and generated a bubble chart, as shown in Figure 8. Except for the 29 studies
that do not specify the use of an accessibility standard or guideline, the remaining studies
associate this information with their work, either as a theoretical basis for the development
of the work or for practical purposes of incorporating accessibility resources into their
solutions. As with the data on the target audience, the sum of the number of studies per
standard or guideline exceeds the size of the final set of 74 studies analyzed at this stage
of the review. This is justified because the same study can use more than one standard
and/or guideline. For instance, in the study by Gupta et al. [66], the authors used EPUB
Accessibility 1.0 and WAI-ARIA (Accessible Rich Internet Applications) specifications, with
one study being included for each of the standards.

Summarizing the results presented in Figure 8, we have that 24 studies (32.43%) used
the Web Content Accessibility Guideline (WCAG), a guideline maintained by the W3C
(World Wide Web Consortium), which makes a series of recommendations to make Web
content more accessible. The DAISY Guidelines were used in 9 studies, followed by the
WAI-ARIA specification with 8 studies, and the EPUB 3.0 Standard with 4 studies.

The ISO 14289-1 (PDF/AU) [133] specification for the production of accessible elec-
tronic documents was used in 3 studies. This same number of studies was also repeated
for the SkillsCommons Accessibility Checkpoints specification developed by California
State University Long Beach (CSULB) and the MERLOT Program (Multimedia Educational
Resources for Learning and Online Teaching). The EPUB 3.0 Accessibility Guideline and
EPUB Accessibility 1.0 Guideline guidelines were used in only 2 studies.

Other guidelines and standards shown in the bubble chart were used in a single study,
except for 5 studies that, despite not explicitly using any standard or guideline, used a set
of ad hoc procedures to address accessibility issues in their studies.

We present in Figure 9 a word cloud representing the main accessibility features
employed in the studies analyzed in this review. The highlights are the Assistive In-
terfaces/Technologies (e.g., reading record and playback, touch, zoom text) present in
23 studies and the Personalization/Customization of content or platforms and screen
readers discussed in 17 studies.
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Figure 8. Number of studies by Guideline and/or Standard.

Figure 9. Word cloud with accessibility features discussed in studies.

At the same level of importance, the following features can also be highlighted:
Alternative Text Description, Content’s Structure, Interactive Features, Navigation, Text-
to-Speech (TTS)/Narration, Metadata and Additional Information, Multimedia Content,
Color Contrast, and Screen Reader.

In Table 6, we can see other accessibility features discussed or used in the studies
of this SLR. Once again, the sum of the number of studies that used each accessibility
resource presented in the table exceeds the value of 74 because there are studies that
use more than one resource. Other accessibility features identified in the studies include
resources for adding tags to content (Tagging), exporting to other formats (Exporting),
downloading content for offline reading (Download), as well as support for different
languages and Braille. In 15 of the 74 studies analyzed, the accessibility features used were
not explicitly specified.
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Table 6. Number (#) of studies that discussed an accessibility feature.

Feature # Studies

Assistive Technologies 22
Personalization/Customization 17
Alternative Text 16
Content’s Structure 14
Interactive Features 15
Navigation 13
Text-to-Speech (TTS)/Narration 13
Multimedia Content 12
Metadata and Additional Information 12
Color Contrast 10
Screen Reader 10
Semantic 7
Tagging 6
Exporting 5
Support Different Languages 5
Download 4
Support Braille 4
Multi-modal 3
Support MathML 3
OCR 2
Screen Magnifiers 1
Not Specified 15

Regarding the use of tools for checking and evaluating accessibility features in e-books,
Table 7 presents this result, including the name of the tool and the company responsible,
and the number of studies that used it. In addition, we classified these tools concerning the
type of distribution and license, with this information being better presented in Figure 10.

According to Table 7, most studies do not specify whether they use any tool to check
the accessibility of their products or solutions, representing 57.3% (43 studies). Another
11 studies performed this check of Manual mode, representing 14.66%. Five studies (6.66%)
use the resources of the e-book Authoring Tools or Conversion Tools themselves as a
guarantee that they are meeting some accessibility requirements.

In the review studies we identified several accessibility checking tools, among which
the following are particularly notable: EPUBCheck, ACE (Accessibility Checker for EPUB)
by DAISY, ODT Accessibility Checker, PDF Accessibility Validation Engine (PAVE), PDF
Accessibility Checker (PAC), and Color Contrast Analyzer (CCA). The CCA tool was also
counted as a tool in the Non-AT Tools (non-assistive technology) category used in a single
study. The tools JAWS, Kurzweil 3000, NVDA, and ZoomText were counted individually,
although these also belong to the AT Tools (assistive technology) category.

Figure 10. Classification of the Checkers Tools used in studies.
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Table 7. Number (#) of studies that discussed the use of some tool for checking accessibility features.

Tool # Studies Enterprise Distribution License

EPUBCheck
(https://www.w3.org/publishing/epubcheck/)

3 W3C (Cambridge, MA, USA) Open-Source Free

ACE (Accessibility Checker for EPUB:
https://daisy.org/activities/software/ace/)

2 DAISY Consortium (Grave, The
Netherlands)

Open-Source Free

ODT Accessibility Checker (https://sourceforge.net/projects/
accessodf/)

1 - Open-Source Free

PDF Accessibility Validation Engine (PAVE: https://pave-pdf.
org/)

1 ZHAW—Accessibility Lab. (Win-
terthur, Switzerland)

Open-Source Free

PDF Accessibility Checker (PAC: https://pac.pdf-accessibility.
org/)

2 axes4 GmbH (Zurich, Switzerland) Closed-Source Free

MS Word wizard (https://www.microsoft.com/pt-br/microsoft-
365/word)

1 Microsoft Corp. (Redmond, WA, USA) Closed-Source Proprietary

Adobe® Acrobat DC (https://get.adobe.com/br/reader/) 1 Adobe Inc. (San Jose, CA, USA) Closed-Source Proprietary
Non-AT Tools (non-assistive technology) 1 - - -
Color Contrast Analyzer (CCA: https://www.tpgi.com/color-
contrast-checker/)

1 TPGi, LLC. (Clearwater, FL, USA) Open-Source Free

AT Tools (assistive technology) 2 - - -
JAWS (https://www.freedomscientific.com/products/software/
jaws/)

3 Freedom Scientific, Inc. (Clearwater,
FL, USA)

Closed-Source Proprietary

Kurzweil 3000 (https://www.kurzweil3000.com/) 1 Kurzweil Education (Dallas, TX, USA) Closed-Source Proprietary
NVDA (https://www.nvaccess.org/) 3 NV Access (Brisbane, Australia) Open-Source Free
ZoomText (https://www.freedomscientific.com/products/
software/zoomtext/)

2 Freedom Scientific, Inc. (Clearwater,
FL, USA)

Closed-Source Proprietary

Ad-hoc 3 - - -
Manual 11 - - -
Conversion Tools 2 - - -
Authoring Tools 5 - - -
Expressive Sign Language Test Application 1 - - -
WebRTC (JavaScript Library: https://webrtc.org/) 1 Apple (Cupertino, CA, USA), Google

(Mountain View, CA, USA), Microsoft
(Redmond, WA, USA), and Mozilla
(San Francisco, CA, USA)

Open-Source Free

Toptal Colorblind Web Page Filter (https://www.toptal.com/
designers/colorfilter)

1 Toptal, LLC. (Wilmington, DC, USA) - Free

Not Specified 43 - - -

Table 8 presents comparative data among the main tools in Table 7, allowing for
a more detailed analysis between them. For example, in terms of content type, while
EPUBCheck and ACE by DAISY handle e-books in EPUB format, the PAVE and PAC
tools work exclusively with PDF files. CCA, on the other hand, can be used with images,
websites, PowerPoint files, and InDesign files, in addition to PDF files. As it is screen reader
software, NVDA works with different types of content.

In terms of modality of use, interaction with the EPUBCheck tool is via a command
line interface (CLI) or using a JAVA library. In addition to CLII mode, Ace by DAISY also
supports other types of interaction, including graphical user interface (GUI), JavaScript
node module, and Web API (HTTP). The interaction with PAVE is via the Web, while the
remaing tools (i.e., PAC, CCA, and NVDA) via a desktop application. In terms of focus,
EPUBCheck is used to validate the structure of an EPUB, and ACE by DAISY is used to
evaluate the accessibility features built into the EPUB. PAVE also evaluates accessibility
features, but in PDF files. With a focus on verifying compliance with WCAG and PDF/AU
guidelines, we can mention the PAVE tool. Exclusively focused on color contrast according
to WCAG, we have the CCA tool. Finally, NVDA focuses on general accessibility issues. In
terms of compliance, both EPUBCheck and ACE by DAISY are related to EPUB guidelines.
With WCAG and PDF/AU guidelines, we can mention the PAVE and PAC tools. The
CCA tool already deals directly with the WCAG guidelines, specifically from version 2.1
onwards. Finally, NVDA does not refer to any accessibility guidelines. With regard to the
types of reports generated by these tools, EPUBCheck reports are simple and are viewed
in a command line. The ACE by DAISY tool, on the other hand, issues detailed reports in
HTML. The PAVE tool allows you to generate reports step-by-step, and in PAC, reports
can be summarized or detailed. Unlike the CCA tool, which allows you to export reports,
NVDA only reports textual formatting errors (e.g., font name and size, style, and spelling
errors). In terms of support for different languages, EPUBCheck, ACE by DAISY, CCA,
and NVDA work with multiple languages, while PAVE and PAC only work with English

https://www.w3.org/publishing/epubcheck/
https://daisy.org/activities/software/ace/
https://sourceforge.net/projects/accessodf/
https://sourceforge.net/projects/accessodf/
https://pave-pdf.org/
https://pave-pdf.org/
https://pac.pdf-accessibility.org/
https://pac.pdf-accessibility.org/
https://www.microsoft.com/pt-br/microsoft-365/word
https://www.microsoft.com/pt-br/microsoft-365/word
https://get.adobe.com/br/reader/
https://www.tpgi.com/color-contrast-checker/
https://www.tpgi.com/color-contrast-checker/
https://www.freedomscientific.com/products/software/jaws/
https://www.freedomscientific.com/products/software/jaws/
https://www.kurzweil3000.com/
https://www.nvaccess.org/
https://www.freedomscientific.com/products/software/zoomtext/
https://www.freedomscientific.com/products/software/zoomtext/
https://webrtc.org/
https://www.toptal.com/designers/colorfilter
https://www.toptal.com/designers/colorfilter
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and German. Finally, regarding the tools’ ability to automatically correct errors, only PAVE
provides some functionality for partial correction, unlike the other tools, which require
manual intervention to correct errors reported in the reports.

Table 8. Comparison among the Accessibility Checking Tools for E-Books.

Tool Content Type Mode Focus Compliance Reports Languages Correction

EPUB Check EPUB CLI/ Java Lib EPUB structure
validation EPUB 3.3 Simple, CLI Multiple Manual

Ace by
DAISY EPUB

CLI, JS node,
Web API,
GUI

EPUB
accessibility

EPUB
accessibility

Detailed
HTML

English,
others Manual

PAVE PDF Web

PDF
accessibility,
with partial
fixes

PDF/UA,
WCAG Gradually German,

English
Automatic
(partial)

PAC PDF Desktop

PDF/UA and
WCAG
compliance
checking

PDF/UA,
WCAG

Summary or
Detailed

German,
English Manual

CCA
Image, Web, PDF,
PowerPoint and
InDesign files

Desktop
WCAG color
contrast
checking

WCAG
2.0/2.1/2.2 Exportable 12

languages Manual

NVDA General (Screen
Reader) Desktop Practical screen

reader testing
Not
Applicable Simple Multiple Manual

Finally, in Figure 10, we categorize accessibility resource checking tools according
to their distribution method and license type. Regarding the distribution method, the
verification tools were classified as Open-Source and Closed-Source. According to Khanjani
and Sulaiman [134], an open-source software is available with its respective source code,
whereas in closed-source software, the right to access the source code belongs to the
owner, not the buyer. Thus, 31.82% of the tools identified and presented in Table 7 were
classified as Open-Source, while 27.7% as Closed-Source. We used the Not Applicable
classification for studies that did not explicitly use accessibility checkers for their solutions,
representing 40.91%.

Regarding the type of license of the verification tools identified in the studies of this
SLR, we also categorized them into Free and Proprietary. A software with a Free license is
one whose license allows studying and modifying its source code. In contrast, a Proprietary
license characterizes that the software belongs to a company or person and has been
licensed under the exclusive legal rights of its owner [134]. Therefore, we classified nine
accessibility verification tools as Free and five as Proprietary. We also adopted the same
classification criteria for the studies that did not explicitly mention the use of any verification
tool, assigning them the Not Applicable category. This classification was also assigned to
some tools whose information about their license was not found on the official web pages.
Therefore, for the license type, we applied the category Not Applicable to eight items
from Table 7. The PRISMA checklist applied to this SLR is available in the supplementary
material for this article (https://www.mdpi.com/article/10.3390/su172411173/s1).

5. Discussion
This systematic review identifies a fragmented landscape of e-book accessibility re-

search and practice. We highlight four central themes across the 74 studies analyzed: (i) In-
consistent adoption of accessibility standards and guidelines; (ii) Different implementation

https://www.mdpi.com/article/10.3390/su172411173/s1
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of accessibility features across educational and non-educational contexts; (iii) lack of struc-
tured editorial workflows for producing accessible digital books; and (iv) the limitations of
both automated and manual evaluation tools. Together, these findings indicate challenges
for the design, production, and evaluation of inclusive e-book ecosystems and highlight
the necessity of prioritizing accessibility as an essential component of digital publishing.

5.1. Interpretation of the Results

The reviewed studies describe a broad range of international guidelines, such as EPUB
3 and WCAG, yet their adoption remains inconsistent and partial. Although these standards
provide robust frameworks for inclusive digital publishing, their practical application
varies widely about educational contexts, publishing environments, and technological
platforms. As prior reviews indicate (e.g., Marcus-Quinn et al. [20]; Tlili et al. [21]), gaps
persist between theoretical guidance and real-world production by resulting in content
that is technically compliant in some respects but still unusable or inaccessible in others.
This fragmentation suggests that accessibility is often treated as a downstream corrective
effort, rather than as a core design requirement. A shift toward standards-integrated
design processes (i.e., where accessibility is embedded upstream) remains imperative for
consistency, scalability, and long-term sustainability.

The features identified across studies (e.g., alternative text, semantic structure, captions,
keyboard support, multi-modal rendering, and interface personalization) are implemented
unequally and often narrowly tailored to specific user groups. Even in research focused
on visual impairments, many accessibility features appear incompletely or inconsistently
applied. This finding aligns with Ba Matraf et al. [25], who identified substantial gaps
between user requirements and existing e-book implementations. Such patterns indicate
that accessibility in e-books is not yet rooted in universal design principles. Instead, it tends
to be reactive, driven by perceived audience needs rather than by holistic, anticipatory
design frameworks that accommodate diverse abilities and preferences. A significant pro-
portion of studies reveal ad hoc or improvised editorial practices, especially in educational
contexts where teachers create digital materials without formal training in accessibility.
This lack of systematic workflow design leads to repeated issues: missing semantic markup,
inaccessible media, inconsistent metadata, and limited interoperability with assistive tech-
nologies. Because accessibility retrofits are costly and time-consuming, the absence of
defined workflows contributes directly to inequitable reading experiences.

Likewise, the field urgently needs production pipelines that make accessibility a
default outcome and not like an optional enhancement. Although tools such as EPUB-
Check (https://www.w3.org/publishing/epubcheck/, accessed on 10 February 2025), ACE
(https://daisy.github.io/ace/getting-started/ace-app/, accessed on 10 February 2025),
PAVE [135]), PAC (https://pac.pdf-accessibility.org/en, accessed on 10 February 2025), and
CCA (https://www.tpgi.com/color-contrast-checker/, accessed on 10 February 2025) pro-
vide valuable automated checks, none of them can fully capture the contextual, semantic,
or experiential dimensions of accessibility. Most studies report little or no use of such tools,
indicating that integration into workflows is rare. Manual evaluations remain essential but
require expertise that many authors and educators lack. Hybrid evaluation approaches
that combine automated detection with expert analysis are promising but underdeveloped.
They represent a critical frontier where workflow innovation, tooling design, and authoring
support can converge to enable scalable, high-quality accessibility verification.

By considering the research questions defined in this review (i.e., RQ1 to RQ4), we
identify the following implications: (i) Accessibility remains reactive rather than proactive
since the most accessible features are added after content creation, thus leading to ineffi-
ciencies and gaps in quality; (ii) A substantial skills gap persists because many creators

https://www.w3.org/publishing/epubcheck/
https://daisy.github.io/ace/getting-started/ace-app/
https://pac.pdf-accessibility.org/en
https://www.tpgi.com/color-contrast-checker/
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lack training in accessibility and rely on superficial or inconsistent practices; (iii) Tooling
ecosystems are necessary but insufficient since automated tools cannot replace the costly
and scarce nature of human expertise; (iv) lack of end-to-end workflows harms consistency
because without standardized pipelines, quality varies widely across contexts; and (v) Uni-
versal design has not yet been fully realized. In other words, accessibility practices remain
targeted and fragmented rather than systemic and inclusive.

5.2. Design Innovations

Although existing research maps the current state of accessibility, it seldom articu-
lates the design futures of accessible digital reading. Rapid technological advancements
(particularly in generative AI, immersive XR media, and adaptive personalization) cre-
ate unprecedented opportunities to move beyond compliance toward transformative,
experience-centered accessibility.

Generative AI can fundamentally redefine how accessibility is conceived, produced,
and experienced. Current workflows depend on manual description and static metadata,
but AI systems now have the capacity to automatically interpret and describe complex
images, diagrams, equations, and data visualizations. Moreover, these systems also could:
(i) generate multi-modal alternatives (tactile diagrams, simplified visuals, narrative audio
descriptions), converting inaccessible legacy formats into structured, standards-compliant
EPUB; (ii) adapting content linguistically (summaries, simplifications, lexical adjustments)
to support cognitive accessibility, and; (iii) personalizing accessibility outputs based on user
profiles, learning contexts, and assistive technologies. These capabilities position AI not
merely as a validator but as a co-creator of accessibility, enabling dynamic, user-responsive
interpretation of content. This shift raises urgent research questions for design, such as:
how should AI be supervised when generating descriptions? How are the author’s intent,
emotional tone, and scientific precision preserved? What forms of user control are required
to ensure trust and transparency?

The traditional e-book is a two-dimensional medium. XR technologies expand this
paradigm into spatial, interactive, and multi-sensory forms by utilizing: (i) AR overlays
that augment printed or digital pages with descriptions, translations, or 3D models; (ii) VR
reading environments that optimize lighting, sensory load, and focus for neurodiverse
users; (iii) Mixed-reality tactile representations for diagrams, anatomical illustrations, or
mathematical objects; and (iv) Haptic cues that support navigation, emphasis, or conceptual
structure. Therefore, these possibilities challenge the notion of reading, opening new
design territories that consider key design questions (e.g., “How can XR environments
remain accessible while minimizing cognitive load?” and “What constitutes an accessible
interaction in 3D space?”) to better comprehend how accessibility could be supported
through embodied interaction.

Current e-books provide static accessibility features, but future reading platforms
could be dynamically personalized. For instance, interfaces could be adapted to readers’
cognitive load, systems could recommend multi-modal pathways based on user needs,
real-time simplification or elaboration of content, emotion-sensitive reading support us-
ing affective computing and predictive assistance based on learning analytics could con-
tribute for future researches. Emerging technologies invite new models of accessibility as
co-creation, because: (i) readers contributing alt-text, captions, or annotations; (ii) Com-
munity moderation of AI-generated descriptions; (iii) Collaborative accessibility dash-
boards embedded into platforms; and (iv) Shared taxonomies and templates by ensuring
consistent implementation.

The future accessibility must ensuring transparency and auditability of AI-generated
content, managing intellectual property concerns related to co-generated descriptions,
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addressing bias in generative models—linguistic, cultural, sensory, or disability-based,
developing policy frameworks for immersive, AI-enhanced accessibility, and ensuring
privacy and data security in adaptive systems.

5.3. Policy Recommendations

By integrating backward-looking evidence with forward-looking design innovation,
this discussion re-frames accessibility not as a static compliance task but as a dynamic,
creative, and evolving design challenge. Emerging technologies offer transformative op-
portunities to re-imagine e-books as adaptive, multi-modal, intelligent, and participatory
reading environments. Yet these opportunities also demand new methods, ethical frame-
works, interdisciplinary collaborations, and design research agendas. A future-ready
approach to e-book accessibility must therefore combine rigorous standards and work-
flows, innovative technologies, user-centered and participatory design, and meaningful
governance structures. Only through such integration can digital reading ecosystems move
toward equitable, inclusive, and enriching experiences for all.

Policymakers should promote accessibility-by-design across the digital publishing
ecosystem by mandating the adoption of interoperable standards (e.g., EPUB 3, WCAG),
requiring publishers and educational institutions to implement structured editorial work-
flows with hybrid (automated + expert) accessibility checks, and establishing funding
programs that support the integration of emerging technologies—such as generative AI
for alternative text generation and immersive media for multi-sensory learning—into ac-
cessible content creation. Policies should also require ongoing accessibility training for
educators and content producers, incentivize the development of open-source accessibility
tools, and create regulatory frameworks that ensure transparency, auditability, and fairness
in AI-generated accessibility features. Finally, governments should support participatory,
user-centered accessibility governance by enabling readers with disabilities to report is-
sues, contribute improvements, and shape standards, ensuring that accessibility remains a
dynamic, collaborative, and continuously improving public good.

5.4. Practical Implications

Considering the findings identified from the 74 studies analyzed in this SLR, we can
suggest the following operational activities to compose a possible pipeline for verifying
accessibility features in e-books that every publisher should consider in their editorial
process. The goal of proposing an editorial pipeline for e-book accessibility features for
different potential users is to ensure compliance with existing international guidelines (e.g.,
WCAG, DAYSE and EPUB Accessibility), while ensuring equal and universal access to
their content, without restricting the types of features available or the target audience.

Therefore, based on the set of accessibility features identified in this SLR and shown in
Table 6, we propose a list of essential activities for a future editorial pipeline to be applied
in the industry of accessible e-books:

1. Integrate Features of Assistive Technologies (ATs): According to the World Health
Organization (WHO), ATs “[. . . ] is the application of organized knowledge and skills
related to assistive products, including systems and services” [136]. Improving access
to ATs can contribute to the achievement of the SDGs and ensuring that no one is left
behind [137]. This ideology should be fully aligned with the e-book publishing market,
as it serves as an essential tool for people of all ages and with all kinds of functional
difficulties (e.g., cognition, communication, self-care, hearing, mobility, or vision) in all
areas of life, including Education [136]. Examples of accessibility features that should
be used in assistive products for Education include Alternative Text, Color Contrast,
Text-to-Speech (TTS), and Metadata and Additional Information for Screen Readers.
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2. Content’s Structure and Navigation: The way the content of an e-book is structured
and organized also needs to be inclusive, taking into account the characteristics of
different reader groups [136]. Linked to this need, based on RSL, we highlight the
usefulness of key marking elements to facilitate and make navigation more flexible to
sections and content of particular interest to each reader at each moment of reading.
To this end, the reading platforms need to provide resources that offer readers a rich
learning experience through digital books. For example, multiple ways of navigating,
focus order, and focus visible, page titled, heading and labels, link purpose, and the
user’s location.

3. Multimedia and Interactive Content: According to Costa et al. [1], the modernization
of the digital publishing industry should focus on the creation, distribution, and acces-
sibility of electronic books. The authors claim that the lack of interactivity, adaptivity,
and immersive elements limits their ability to create engaging and personalized learn-
ing experiences, restricting students and educators from benefiting from cutting-edge
educational tools. In this context, it is essential to establish a standardized yet flexi-
ble approach to developing interactive, immersive, and intelligent digital textbooks
grounded in multimedia learning principles and universal design for learning.

4. Allow Personalization and Customization: Each group of e-book users has its own
interests and specific needs [136]. For example, these interests and needs may vary
according to age, gender, area of residence, and the physical and mental condition of
these users. Therefore, it is crucial to allow readers to personalize the presentation of
a digital book’s content to fit their individual preferences. Additionally, they should
be able to customize the features of the platform they use to access this content, such
as e-readers.

5. Testing and Validating using Accessibility Checkers Tools: Last but not least, it is
mandatory that an accessible e-book be tested using official tools that verify compli-
ance with key international guidelines (e.g., WCAG and EPUB Accessibility). Tools
such as ACE by DAISY (https://daisy.org/activities/software/ace/, accessed on
10 February 2025) and EPUBCheck (https://www.w3.org/publishing/epubcheck/,
accessed on 10 February 2025) verify and report on an e-book’s compliance with
these guidelines, generating reports that can serve as checklists for publishers to
identify gaps and inconsistencies for correction before publication. Other tools could
be used in conjunction with the aforementioned checkers to make the validation of
accessibility features in e-books more robust. A typical example of such a tool would
be the NVDA screen reader (https://www.nvaccess.org/about-nvda/, accessed on
10 February 2025).

Therefore, the editorial industry needs to recognize that integrating assistive tech-
nologies and accessible features into its products and services is a long-term investment to
promote an inclusive society. Additionally, this mindset aggregates value to these products
and services, ensuring that they will not be abandoned [136].

6. Conclusions
In this article, we analyze various studies that focus on accessibility issues in e-books.

To achieve this, we outline a systematic literature review (SLR) protocol in Section 3. This
protocol follows established guidelines (i.e., Kitchenham and Charters [16], Page et al. [57])
that have been widely used and referenced in previous research. By adhering to these
standards, we ensure the reliability and transparency of the review process, allowing other
researchers to build upon our findings. Despite this, there remains a natural risk in the
selection process and data extraction of the studies analyzed in the SLR, due to subjective
bias in these activities carried out by researchers.

https://daisy.org/activities/software/ace/
https://www.w3.org/publishing/epubcheck/
https://www.nvaccess.org/about-nvda/
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This SLR addresses research questions regarding the standards and guidelines em-
ployed in the production, conversion, and evaluation of e-books, specifically regarding
the incorporation of accessibility features. As a result, we have identified the main types
of accessibility features that are currently being studied by the scientific community and
should be widely adopted by the publishing industry in the coming years.

Additionally, we have outlined a range of tools and procedures used to support the
accessibility assessment of e-books, utilizing both automatic and manual methods, and in
some instances, a combination of both approaches. Finally, we categorized the different
target audience groups featured in these studies, providing essential information that can
guide the development of tailored solutions for each reader category.

Based on the information gathered from the 74 studies analyzed, we can conclude that
the objective of the SLR was successfully achieved, and all research questions defined in
the protocol were answered. In addition, we mapped the geographic regions that gave the
greatest attention to the topic of accessibility in e-books in the world, as well as identifying
the main publication venues for studies on the subject, ranking the conferences and journals
with the highest number of publications.

Our findings strongly support the global imperative for equitable access to education,
directly contributing to SDG 4 (Quality Education). Accessible e-books serve as essential
tools in ensuring that learners with disabilities, learning difficulties, or socioeconomic barri-
ers are not excluded from digital learning ecosystems. In addition, by identifying disparities
in the geographic distribution of research efforts and access to accessibility tools, our work
brings visibility to systemic gaps, an issue central to SDG 10 (Reduced Inequalities).

The main limitation of this is that the IEEE Xplorer database did not return any studies
involving the topic. This may be attributed to the specific terms used in the search string
outlined in the review protocol. Another fact that reinforces this evidence is that in other
databases, such as Scopus, Web of Science, and EI Compendex, the number of studies
returned was also much lower compared to other databases such as ACM, Science Direct,
and Springer Link. However, the literature review process was not impaired and the
objective of the SLR was achieved, with 1618 studies being analyzed with results and
discussions carried out considering a set of 74 studies that were read in full to extract data
and answer the research questions of this review. Therefore, to minimize bias related to the
search string used in the SLR, we performed the search in seven scientific databases widely
used in the fields of Engineering and Computing. Therefore, although the search string
restricted the results to zero studies when executed in IEEE Xplore, the final set of selected
studies allowed us to answer all the SLR research questions.

Another limitation we can highlight in this SLR is the fact that we excluded 21 studies
from the final set of studies used to answer the research questions. These studies could
complement the results and discussions presented in the article, for example, by bringing
other standards, guidelines, and accessibility resources for e-books, as well as verification
tools, in addition to possibly also characterizing other target audiences. In the future, we
will attempt to contact the corresponding authors of these studies directly to request access
to the studies excluded from this SLR and then review them.

In analyzing a significant number of studies on accessibility in e-books, we found that
the topic is still in a phase of growth and development. This is evident due to the lack of
standardization in the application of guidelines, standards, and tools, as well as the low
level of maturity in the processes for producing and evaluating e-books.

In future work, we intend to investigate more specific aspects of e-book design through
various global initiatives from the publishing industry and scientific community. We also
consider evaluating the practical effectiveness of the accessibility checker tools identified
in this SLR. In order to treat the limitations of this SLR, we will contact the corresponding
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authors of the 21 excluded studies to request access and then review them. Additionally,
we will investigate the reasons why the search string returned zero studies when executed
in IEEE Xplore. Finally, we will update this SLR in due course, searching for more recent
articles since the period in which the searches were carried out in the sources specified in
the SLR protocol presented in this article. We also acknowledge the relevance of including
examples of successful cases and highlighting real-world implementations. However, the
primary objective of this work is theoretical, focusing on mapping standards, technologies,
and practices. Although a detailed analysis of practical cases is beyond the scope of this
article, future investigations may benefit from a more focused review of implementation
experiences and documented outcomes in the field of inclusive digital publishing.
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