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ABSTRACT

Background: This research aimed to determine the impact of health literacy on literacy studies
by analyzing the field’s intellectual structure between 1916 and 2023.

Methods: Bibliometric techniques and co-citation analysis were used to examine citation
relationships among 42,404 documents retrieved from the Web of Science database. The
research data were processed using VOSviewer, UCINET, BibExcel, and SPSS. The search was
conducted on January 15, 2024, and an author co-citation matrix was used to map the intellectual
structure of literacy research. Cluster analysis and the strategic diagram method were employed
for data analysis.

Results: The works with the highest citation impact in this field were by Sorensen (2012),
Berkman, (2011), and Nutbeam, (2000), which were cited 1179, 944, and 896 times, respectively.
Six clusters were identified in the cocitation analysis, including ‘principals and theories related to
cognitive and literacy’, ‘health literacy’, ‘instruments for measuring literacy skills and functional
health literacy’, ‘early literacy’, ‘financial literacy’, and ‘mental health literacy’. Cluster 1
represents the largest cluster of this study. Additionally, analysis of citations of research published
over the past 106 years, emerging topics in the field of literacy were identified.

Conclusion: Health literacy has significantly shaped the field of literacy studies, comprising
50% of the identified research clusters. This dominance shows that half of the thematic literacy
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Introduction

uthor co-citation analysis is a method for
identifying the intellectual structure of
a field by examining the cocitation rela-
tionships between authors [1]. Co-citation
analysis helps researchers understand the
structural relationships within a discipline. This tech-
nique is based on tracking how often two authors or
documents are cited together. Author co-citation analy-
sis (ACA) assumes that the more frequently two authors
are cited together, the closer their relationship is [2]. This
method reveals not only the perspectives of individual
authors but also the shared viewpoints of scholars work-
ing within a field and is widely used to examine the in-
tellectual structure and scholarly ecology of academic
fields [3]. Analyzing cocitation frequencies offers an ef-
fective approach for understanding the historical devel-
opment and evolution of a scientific discipline [4].

One of the longstanding topics closely connected to
education, research, schools, and universities is the con-
cept of literacy. In recent years, rapid advancements in
computer and information technology have significantly
transformed various fields, including literacy. Literacy
has evolved to incorporate diverse concepts, replacing
traditional literacy. Scholars researching literacy employ
various methods to examine its evolution. One such
method is ACA, which has been used in many fields but
rarely to examine the concept of literacy itself.

Literacy is crucial for personal development, family
well-being, and national progress, linking individuals,
families, and society. According to Robert (1995), the
concept of literacy has changed over time [5]. Clifford
(1984) claims that our understanding of literacy is evolv-
ing [6]. Walsh (2017) further explains that the concept of
literacy has developed alongside social changes and tech-
nological advancements [7]. Today, literacy no longer re-
fers simply to possessing large amounts of information,
as digital resources have reduced the need for extensive
memorization [8]. Since the emergence of new literacy
studies, numerous concepts have been incorporated into
literacy education, including multiliteracies, fundamen-
tal literacy, multidimensionality, materiality, and impact
[9]. Choi (2023) notes that the concept of literacy has
evolved from its initial focus on an individual’s ability
to decode information to understanding and critiquing it
for various benefits at both individual and societal levels
[10]. A literate person is someone who knows how and
where to obtain information, thus highlighting the need
for an updated definition of literacy [10]. Buschman
(2009) argues that advanced technologies have ex-
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panded literacy, preventing the establishment of a single
definition of literacy [11]. Finally, Lisenbee et al. (2020)
emphasize that literacy education in the digital age re-
quires integrating technology into literacy practices [12].

This expansion and diversification of literacy into spe-
cialized, context-dependent skills is a crucial aspect of its
evolution. As society grows more complex, the general
concept of literacy has expanded to address the specific
informational demands of critical life domains. No lon-
ger confined to the page or the general-purpose screen,
literacy now encompasses the competencies required to
navigate high-stakes environments. Among the various
forms of literacy that have emerged in response to these
changes, health literacy has acquired particular impor-
tance. It serves as a prime example of this trend, demon-
strating how literacy skills are applied in a vital, special-
ized context. In an era of complex medical data, digital
health records, and the proliferation of online health
information and misinformation, the ability to manage
one’s health has become a vital application of contem-
porary literacy.

Examining the development of literacy can attract re-
searchers’ attention and enhance understanding of the
relevant fields. In this context, this study investigates the
intellectual structure of literacy from 1916 to 2023 using
ACA, focusing on how concepts like health literacy have
evolved and contributed to the broader understanding of
literacy.

Health literacy is the evolving skills and competencies
needed to find, comprehend, evaluate, and use health
information and concepts to make informed decisions,
reduce health risks, and improve quality of life [13]. This
specialized form of literacy reflects a broader trend in
which literacy adapts to meet the demands of contempo-
rary society, where individuals must navigate complex
information environments to maintain and improve their
well-being.

The findings of this study underscore the pivotal role of
health literacy in literacy-related research, as three of the
six identified clusters are dedicated to this domain. This
emphasizes the necessity of prioritizing health literacy
education and awareness, reflecting researchers’ com-
mitment to improving public health outcomes.

Literature review

Co-citation analysis is a widely used method for exam-
ining the intellectual structure of a scientific discipline
[14]. This analytical method has been applied in various
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fields, such as reading [15], e-learning [ 1], learning [16],
hospital discharge readiness [17], curriculum and digi-
tal literacy [18], information literacy [19, 21, 22], body
literacy [23], oral health literacy [24], data literacy [25],
drug literacy [26], digital literacy [27], media literacy
[3], health literacy [28], digital health literacy [29], sci-
entific literacy [30], financial literacy and behavior [31],
financial literacy [32-35], digital financial literacy [36],
women’s financial inclusion and literacy [37], innova-
tive literacy [38], and food literacy [39].

This overview categorizes recent studies exploring di-
verse fields of literacy.

Summers conducted a citationanalysis study to iden-
tify highly cited core journals and map the disciplinary
structure and the relationships among journals publish-
ing readingrelated research. An analysis of the temporal
distribution of recent citations over a decade from 25
highly cited journals highlighted the immediate impact
of reading research as a boundary between hard and soft
sciences, with strong connections to psychological do-
mains [15]. Li and Guo conducted a bibliometric study
of scientific literacy from 1980 to 2019. Recent evolving
clusters, with titles such as literacy (as a concept), learn-
ing progress, and informal reasoning, were observed as
current active knowledge areas in the evolution of the
intellectual structure of the literature related to scientific
literacy [30].

Liang et al. mapped the knowledge structure of drug
literacy and identified its current state, intellectual ba-
sis, and major research topics. The researchers created
a knowledge map for visualizing drug literacy using
CiteSpace, which showed the strengths of studies, au-
thors, key journals, the intellectual basis, and hot top-
ics in this field. Key topics included assessment tools,
measurement and evaluation, drug literacy for chronic
disease prevention and medication adherence, drug lit-
eracy education, and family medicine. This study offers
valuable insights for researchers seeking potential col-
laborators, institutions, and emerging research hotspots
in drug literacy [26]. Sun et al. investigated trends in oral
health literacy. They used CiteSpace to conduct word-
frequency, co-occurrence analysis, co-citation, cluster-
ing analysis, and burst analysis. Most studies focused on
the relationship between health literacy (oral) and oral
health, and the development of tools for assessing oral
drug literacy. The ten most frequently occurring key-
words were health literacy, oral health, health attitudes,
dental caries, adults, children, dental care, knowledge,
questionnaire, and adolescents, and the word with the
highest burst was oral health education. Research in oral
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drug literacy has received attention as a dynamic area,
focusing on the development of oral drug literacy tools
and promoting health [24]. Yang et al. conducted a sys-
tematic bibliometric analysis in digital health literacy,
examining 1,955 documents from the Web of Science
Core Collection using the knowledge mapping tools
VOSviewer and CiteSpace. The research areas of the
most cited articles in digital health literacy primarily in-
cluded the definition and measurement of health literacy,
health literacy and health outcomes, health literacy and
the digital divide, and factors influencing health literacy.
The researchers found that digital health literacy has sig-
nificant potential to improve health outcomes, bridge the
digital divide, and reduce health inequalities [29].

In a scientometric study, Nor et al. identified key top-
ics, trends, and changes in the field to systematically
analyze and document the development and transforma-
tion of nutrition education research. This study observed
a significant increase in citation flourishing related to
these topics, indicating a responsive area to emerging
health challenges and community needs. It outlines the
historical development of this field and serves as a guide
for future research directions, emphasizing the ongoing
importance of nutrition education in improving global
health and well-being [40].

Goyal and Kumar analyzed 502 articles on financial
literacy published between 2000 and 2019. Three main
topics were identified: Levels of financial literacy in dif-
ferent groups, the impact of financial literacy on finan-
cial planning and behavior, and the effects of financial
education. Emerging topics included financial capability,
financial inclusion, gender differences, tax and insurance
financial literacy, and digital financial education [32].

Ingale and Paluri extracted existing trends in financial
behavior and literacy. The findings indicated that the
topics of financial literacy and financial behavior have
evolved as an interdisciplinary field. In the early stages,
researchers focused on demographic and socioeconomic
variables, but gradually expanded to include behavioral
and psychological structures influencing financial be-
havior. This research reveals not only the conceptual
structure but also the intellectual and social structure of
the field. This study provides important insights into ar-
eas that require further research [31].

Yadao and Banerjee conducted a study to identify re-
search trends in digital financial literacy. The results in-
dicated that research topics in digital financial literacy
have evolved as the field has developed into an inter-
disciplinary area. Researchers initially focused on so-
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cioeconomic and demographic variables, but over time,
attention shifted to issues such as influence, promotion,
and behavioral factors affecting digital financial literacy.
This research highlights the intellectual and social struc-
ture and presents a conceptual framework for the field.
The study provides critical insights into topics that re-
quire further research [36].

In a bibliometric study, Molina-Garcia et al. examined
financial literacy in small and medium-sized enterprises
(SMEs). The results showed that research on financial
literacy in SMEs primarily focused on the following top-
ics: 1) Performance, 2) access to finance, 3) innovation,
4) risk attitudes and entrepreneurship, 5) owner-manag-
ers and remaining partnerships [34].

Kumar and Kumar conducted the scope and evolution
of financial literacy studies. They identified driving top-
ics, core cross-sectional themes, niches, and emerging/
declining topics using strategic topic mapping. The anal-
ysis results indicated that over the past 20 years, the lit-
erature on financial literacy has advanced significantly.
The relational approach shows that financial literacy and
humanity are two central components that connect to
other frequently used terms in the examined studies [33].

Baber et al. used a bibliometric approach to examine
research related to digital literacy. The results indicated
a steady publication rate in this field, with most research
published in the areas of education and libraries. Emerg-
ing topics included fake news, competence, educational
technology, health literacy, self-efficacy, and COVID-19.
The results also indicated that COVID-19 was related to
fake news, higher education, social media, and informa-
tion literacy [27].

Sharma et al. investigated the role of Education 4.0 in
innovative curriculum practices and digital literacy. The
results identified five main themes in Education 4.0, in-
cluding creating an Education 4 model, preparing for fu-
ture challenges, environmental learning and sustainable
development, leadership development, and promoting
innovation and creativity. These themes are based on bib-
liographic pairs of works, providing a deep understand-
ing of the intellectual structure of the field. The findings
emphasize the need for further study on innovative cur-
riculum practices, digital literacy, and the role of Educa-
tion 4 in preparing students for future challenges [18].

Media literacy was identified as an interdisciplinary
domain by Ozcinar and Oztiirk, who studied its intel-
lectual structure. In this study, documents were obtained
from the ISI Web of Knowledge database using co-cita-
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tion analysis. The results indicated that the media liter-
acy field is supported by seven subfields: critical media
literacy education, social psychology, eating disorders,
tobacco consumption, new literacies, national and inter-
national guidelines, digital citizenship, and democratic
participation. Researchers and educators can use the
findings of this study in this field to create a collective
understanding of the domain [3].

Compared to previous studies, this study is more com-
prehensive in terms of data volume and depth of analy-
sis. The previous studies focused on specific types of
literacy, whereas the current research examines the con-
cept of literacy more broadly. Additionally, this research
provides broader insights into the development of liter-
acy studies and future research directions, including an
assessment of the maturity of literacy research.

Methods

Co-citation analysis reveals patterns and trends in a
specific field by measuring the strength of connections
between authors or documents from related publica-
tions. Its primary feature is visualizing a field’s intel-
lectual structure through conceptual space maps, with
time-series maps used to track changes in this structure
[41]. This study employed bibliometric analysis. Data
were processed using VOSviewer (version 1.6.10; Cen-
tre for Science and Technology Studies), UCINet (ver-
sion 6.274; Analytic Technologies), BibExcel (version
1.000), and SPSS (version 21; IBM Corp). Data were
extracted from the Web of Science database on Janu-
ary 15, 2024, using the keyword “literacy” in document
titles. ACA typically follows these steps [42]:

1) Identify highly cited authors of research articles; 2)
Retrieve co-citation counts for each author pair; 3) Com-
pile a raw co-citation matrix; 4) Perform clustering us-
ing methods, such as multidimensional scaling (MDS);
5) Interpret results.

Some studies include additional steps, such as convert-
ing the raw matrix to a correlation matrix in step (3) or
using cluster analysis and strategic diagrams in step (4).

Data collection and preprocessing

Studies in literacy were identified via the keyword “lit-
eracy” in title field of Web of Science. The dataset spans
106 years (1916-2023), comprising 42,404 documents,
including articles, proceedings papers, books, book re-
views, and book chapters.
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Data standardization was performed in the preprocess-
ing phase. First, references that had not been digitized
because of age and whose source data were unavailable
were removed. Then, author names presented in mul-
tiple formats were standardized to a uniform, authorita-
tive form. This was not an issue during data analysis, as
BibExcel software automatically unifies citations based
on their digital object identifier (DOI). Additionally,
the researchers manually resolved any remaining name
ambiguities by consulting the original articles. Using
BibExcel, data were extracted and standardized. Author
names were unified, and documents with unavailable ci-
tations or anonymous authors were excluded, resulting
in 1,046,364 citations and 620,614 unique authors.

Author selection and matrix construction

Authors with the highest citation counts were identified
as input units for matrix creation. Establishing a cut-off
threshold is typically done using rules like the 80/20 Pa-
reto principle or Bradford’s Law. For this research, Brad-
ford’s Law was applied, selecting 288 authors with at least
80 citations. A 288x288 symmetric matrix was created,
with diagonal values set to zero. This raw matrix was con-
verted into a correlation matrix for multivariate analysis.

Cluster analysis and visualization

Hierarchical clustering and strategic diagrams were
used to visualize the intellectual structure. Various meth-
ods are used to determine the exact number of clusters;
one such method involves using a scree plot in SPSS
software. This approach was indeed used in our study
to determine the number of clusters. However, the plot
was not included in the article in order to reduce its over-
all length. Accordingly, using the K-means algorithm in
VOSviewer, clusters were identified and mapped.

Cluster interpretation and strategic diagramming

Authors within each cluster were analyzed based on
common research topics, literacy themes, and scholarly
focus areas. To name and analyze the clusters, several
subject experts were consulted. Subsequently, the clus-
ters were named based on the node weights in the co-
citation network, the expertise of the cited authors, and
the subject of the articles under review. The clusters were
then interpreted based on these combined factors.

Separate matrices were created for each cluster, and
UCINet calculated centrality and network density scores
for the six clusters. A strategic diagram was generated
using Excel.
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Caution is warranted when generalizing these results
because of the known language bias of the Web of Sci-
ence database, which primarily covers English-language
publications. An additional limitation was our search
strategy, which targeted the term “literacy” only in the
title field, potentially affecting the comprehensiveness
of our dataset. However, the effect of this limitation is
minimal, as the analysis draws on a substantial citation
volume, providing a robust basis for our findings.

Results

In Table 1, the names of the 20 authors with the highest
citations are shown. As observed, Sorensen, Berkman,
and Nutbeam, with 1179, 944, and 896 citations, respec-
tively, rank first to third. Other authors with more than
379 citations are also listed in the table.

Cluster analysis results

The results of applying the cluster analysis technique to
co-citation data in literacy studies showed that the intel-
lectual structure of the literacy field comprises six clus-
ters. These clusters are as follows:

1) Principles and theories related to cognitive and lit-
eracy; 2) Health literacy; 3) Instruments for measuring
skills and functional health literacy; 4) Early literacy; 5)
Financial literacy; 6) Mental health literacy

Cluster 1 is dedicated to principles and theories related
to cognition and literacy, comprising 106 authors, mak-
ing it the most significant cluster formed based on ACA.
Some of the most significant works in this area include
‘social linguistics and literacies: Ideology in discourses’
by James Paul Gee, ‘literacy in theory and practice’ by
Brian Street, and ‘Mind in Society: Development of
higher psychological processes’ by Lev Vygotsky. The
documents in this cluster address concepts, such as ‘Lit-
eracy: Theory and practice’, ‘mind in society’, ‘multilit-
eracy and new literacy studies’, ‘language learning’, and
‘social literacy’, indicating that these concepts fall under
the category of principles and theories related to ‘cogni-
tion and literacy’.

Cluster 2, comprising 61 authors, reveals that the most-
cited authors include Sorensen (2012), Berkman (2011),
and Nutbeam (2000). The subjects in this cluster focus
on topics, such as ‘health literacy and public health’,
‘health literacy as a public health goal’, ‘health literacy
in Europe’, ‘Health Literacy: What is it?’, and ‘under-
standing health literacy’. These topics indicate that this
cluster centers on ‘health literacy’.
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Table 1. Frequency distribution of authors with the highest citations in literacy

Rank Researcher Citation Rank Researcher Citation
1 Sorensen, 2012 1179 11 Cazden, 1996 495
2 Berkman, 2011 944 12 Sorensen, 2015 493
3 Nutbeam, 2000 896 13 Gee, 1990 476
4 Street, 1984 641 14 Baker, 1999 416
5 Nutbeam 2008 629 15 Cohen, 2013 414
6 Heath, 1983 622 16 Davis, 1993 414
7 Parker, 1995 615 17 Dewalt, 2004 407
8 Norman, 2006 603 18 Snow, 1998 394
9 Vlygotsky, 1978 564 19 Lusardi, 2014 386
10 Weiss, 2005 522 20 Freire, 2000 379
LAzl

The analysis of cluster 3 shows that it comprises 53
authors, with the most-cited being Parker (1995), Weiss
(2005), and Baker (1999). The topics explored in the
documents of this cluster include ‘functional health liter-
acy and the risk of hospital admission among medicare-
managed care enrollees’, “The test of functional health
literacy in adults, inadequate functional health literacy
among patients at two public hospitals’, and ‘test of
functional health literacy in adults’, which indicate that
the cluster covers ‘functional health literacy’.

Cluster 4 comprises 38 authors, with the most promi-
nent authors being Whitehurst (1998), Snow (1998), and
Sénéchal (2002). The documents in this cluster focus on
topics such as ‘child development and emergent litera-
cy’, ‘parental involvement in the development of chil-
dren’s reading skills’, ‘differential effects of home liter-
acy experiences on the development of oral and written
language’, and ‘beginning to read: Thinking and learn-
ing about print (reprint edition)’. The topics indicate this
cluster is categorized under ‘early literacy’.

Cluster 5 comprises 33 authors, with key figures such
as Lusardi (2011), Hu (1999), and Huston (2010). A no-
table aspect of this cluster is the prominence of Lusardi
(2011), whose name appears in eight documents, reflect-
ing her important role in shaping this cluster. Lusardi’s
field of study is financial literacy and financial educa-
tion. Most works in this cluster directly address the con-
cept of financial literacy.

Cluster 6 comprises seven authors, with the most-
cited authors being Jorm (1997), Kutcher (2016), and
O’Connor (2015). Jorm’s role is notable in this cluster,
as his name appears in three documents. Jorm’s primary
area of study is mental health and related studies. The
documents in this cluster show that the term ‘mental
health literacy’ appears in the titles of all the documents
within this cluster.

Figure 1 displays the results of the cluster analysis of
the literacy field via VOSviewer software. In Figure 1,
each cluster is represented by a distinct color.

The structure of literacy using the strategic dia-
gram

Six distinct clusters are characterized by their density
and centrality. The first cluster, “principles and theories
related to cognition and literacy,” exhibits a density of
4.448 and a centrality of 434.898, indicating a founda-
tional but less internally cohesive. The “health literacy”
cluster, with a density of 12.475 and a centrality of 736,
suggests moderate cohesion and significant influence
within the field. The cluster focused on “instruments for
measuring literacy skills and functional health literacy”
is distinguished by a high density of 23.081 and the
highest centrality of 1200.189, reflecting strong internal
connections and a central role in the literacy domain.
“Early literacy” has a density of 12.182 and a centrality
0f 438.541, indicating moderate cohesion and influence.
The “financial literacy” cluster, with a density of 15.856
and a centrality of 507.394, shows a balanced profile
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Table 2. Detailed information on subject clusters formed in the network visualization

Researcher Included in

Cluster No. Cluster Title Weight
Clusters
Heath, 1983 4728
Street, 1984 4608
Gee, 1990 3908
Cazden, 1996 3560
1 Principal and theories related Vygotsky, 1978 3340
to cognitive and literacy Barton, 2000 3096
Street, 1995 2724
Lave, 1991 2364
Freire, 2000 2246
Scribner, 1981 2218
Sorensen, 2012 12606
Berkman, 2011 11422
Nutbeam, 2000 10916
Nutbeam, 2008 8378
. Baker, 2006 5518
2 Health literacy Sorensen, 2015 5362
Paasche-Orlow, 2007 5134
Norman, 2006 4340
Osborne, 2013 3906
Sorensen, 2013 3466
Parker, 1995 10786
Weiss, 2005 8036
Baker, 1999 7402
. Davis, 1993 7234
Instruments for measuring Schillinger, 2002 6706
3 literacy skills a_nd functional Dewalt. 2004 6458
health literacy ’
Parker, 1999 5590
Baker, 2002 5582
Williams, 1998 5558
Paasche-Orlow, 2005 5388
Whitehurst, 1998 2752
Snow, 1998 2612
Sénéchal, 2002 2284
Cohen, 2013 2254
4 Early literacy , BHS’ 1995 2216
Sénéchal, 1998 1812
Storch, 2002 1654
Adams, 1990 1636
Hart, 1995 1488
Scarborough, 1994 1460
Lusardi, 2011 3086
Lusardi, 2014 3058
Hu, 1999 2750
Huston, 2010 2136
5 Financial literacy Van Rooij, 2011 2082
Lusardi, 2010 1842
Lusardi, 2007 1840
Hair, 2010 1704
Fernandes, 2014 1554
Lusardi, 2008 1514
Jorm, 1997 1790
Jorm, 2012 1222
Kutcher, 2016 1044
6 Mental health literacy Jorm, 2000 812
Q’Connor, 2015 608
Kelly, 2007 588
Gulliver, 2010 558

LAl
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Figure 1. Author co-citation map of literacy

of internal strength and external connectivity. Last, the
“mental health literacy” cluster, with the highest den-
sity of 49.905 but a lower centrality of 299.429, dem-
onstrates strong internal ties but limited centrality within
the broader literacy field.

The strategic diagram, divided into four quadrants, in-
dicates that clusters in quadrant I are both coherent and
central to the field. These mainstream clusters represent
the focus of much of the network. Clusters in quadrant I
are also coherent, but more specialized and peripheral to
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the field’s main focus. Clusters in quadrant III represent
areas that are emerging or declining portions of the net-
work. Quadrant IV contains clusters that address broad
themes or are in early stages but may develop into core
areas [43, 44].

According to Figure 2, cluster 2 (health literacy) and
cluster 3 (instruments for measuring literacy skills and
functional health literacy) are the main topics of this
study and are considered core and mainstream. cluster 4
(early literacy), cluster 5 (financial literacy), and cluster
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6 (mental health literacy) are in the second quadrant and
are developed but isolated, while cluster 1 (principles
and theories related to cognition and literacy) located in
the third quadrant, represents an emerging or declining
theme. No clusters are located in the fourth quadrant.
None of the clusters identified through the author cocita-
tion analysis has the characteristics of a general or broad
theme.

Discussion

To name and analyze the clusters, several domain ex-
perts were consulted. Subsequently, the clusters were
named based on the weight of nodes in the co-citation
network, the expertise of the authors represented as nodes
in the network, and the topics of the articles under exam-
ination. The clusters were then interpreted based on all
the aforementioned criteria, and the following discussion
is organized to reflect their strategic positioning and the-
matic significance. Building on this systematic approach
to cluster identification and interpretation, the strategic
diagram analysis revealed that cluster 2 (health literacy)
and cluster 3 (instruments for measuring literacy skills
and functional health literacy) occupy the first quadrant,
signifying their centrality and influence in the research
landscape. The prominence of these clusters may be at-
tributed to the increasing prevalence of infectious and
chronic diseases (e.g. COVID-19, diabetes), lifestyle
changes that contribute to health issues, and advances
in medical technology. These factors necessitate reliable
tools for assessing health literacy, providing researchers
with a robust framework to examine behaviors, educa-
tional outcomes, and health-related competencies. These
results align with Yang et al. who identified key research
areas in digital health literacy, including measurement
tools, health outcomes, the digital divide, and influenc-
ing factors [29].

These findings have practical applications, informing
the design of targeted public health campaigns and inte-
grating health-related modules into educational systems.
Furthermore, they can guide digital literacy programs
aimed at improving individuals’ ability to navigate on-
line health information effectively.

The third quadrant contains emerging or declining top-
ics, with cluster 1 representing evolving themes in the
field. The theoretical foundations of any scientific disci-
pline serve as the basis for further research, and with new
technologies and evolving concepts in cognition and
literacy, researchers can explore novel interdisciplinary
perspectives. Emerging theories in cognitive literacy
enhance our understanding of learning processes, read-
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ing, and writing, facilitating the development of more
effective educational methodologies. Cognitive theories
focus on mental processes, such as learning, problem-
solving, memory, and attention, contributing to a deeper
comprehension of literacy acquisition and application.

The evolution of information and communication tech-
nology has reshaped the meaning of literacy. The term
has broadened from its traditional roots in reading and
writing to include digital competencies, culminating in
the emergence of multiple literacies such as Al literacy.
Analysis of the identified clusters confirms this trend,
showing that technology has profoundly shaped not only
the definition of literacy but also the instruments for its
assessment. This is exemplified by cluster three, titled:
Instruments for measuring literacy skills and functional
health literacy.

Early literacy, financial literacy, and mental health
literacy clusters were well developed yet remained iso-
lated from other literacy domains. Advances in educa-
tion and technology have significantly reduced illiteracy
rates, and early literacy research has achieved substan-
tial theoretical maturity. Financial literacy has emerged
as a distinct cluster because of the growing complexity
of financial systems, including online markets and cryp-
tocurrencies, necessitating specialized knowledge and
skills. This finding is consistent with Ingale and Paluri,
who noted the evolution of financial literacy as an in-
terdisciplinary field [31], and Vijay Kumar and Senthil
Kumar, who highlighted significant progress in financial
literacy research over the past two decades [33].

Mental health literacy, defined as the knowledge and
beliefs that aid in recognizing, managing, or preventing
mental disorders [45], encompasses awareness of symp-
toms, treatment options, and mental well-being support
strategies. Enhanced mental health literacy improves
early intervention and treatment outcomes, underscoring
its societal importance.

Notably, information literacy did not form a distinct
cluster, possibly because of its overlap with other litera-
cies, where it is perceived as a foundational skill rather
than a primary research focus. Additionally, information
literacy research has predominantly been confined to li-
brary and information science, lacking interdisciplinary
integration. Had the study been limited to this field, an
information literacy cluster might have emerged, sug-
gesting a potential avenue for future research. Another
contributing factor may be incomplete bibliographic
data of older sources, which may have obscured their
presence in the analysis.
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Furthermore, health information literacy, an integra-
tion of health literacy and information literacy, may have
absorbed some aspects of information literacy studies,
further explaining the absence of a standalone cluster.

Conclusion

This study highlights the critical role of health lit-
eracy in contemporary research, with multiple clusters
emphasizing its significance in public health and edu-
cation. The strategic diagram analysis identified health
literacy and measurement tools as central themes, driven
by global health challenges and technological advance-
ments. Emerging cognitive and literacy theories present
new research opportunities, while well-developed yet
isolated clusters, such as financial literacy and mental
health literacy, show specialized growth within the field.

The absence of an information literacy cluster suggests
its foundational, cross- disciplinary role across other lit-
eracies, though its limited interdisciplinary engagement
and bibliographic data constraints may also contribute
to this. Future research should explore the integration of
information literacy within broader literacy studies and
address data limitations to ensure comprehensive biblio-
metric analyses.

Overall, this study provides valuable insights into the
evolving landscape of literacy research, emphasizing the
need for continued focus on health-related literacies, in-
terdisciplinary collaboration, and methodological rigor
in bibliometric investigations.
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