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Abstract

Introduction: The minimum data set is the first important step in developing a health
information system. Given that in recent years we have been faced with growth and
accumulation in the minimum data set research, this study aims to perform a systematic
library analysis of the minimum dataset and find out the field of research and trends.
Methods: The present study, examined the scientific publications in the minimum data set
research in the PubMed on May 16, 2022, using scientific mapping and bibliometric approach.
Searches were not limited by publication type, date, or language. The data were exported to
Microsoft Excel 2016 and Mendeley Desktop version 1.19.8. After screening based on the
PRISMA checklist, were performed bibliometric analysis and scientific mapping, using the
RStudio package and the VOSviewer software tool.

Results: About 35% of the publications in the field have been published since 2017 and
mainly in the Journal of the American Geriatrics Society and Journal of the American
Medical Directors Association. The top and most popular authors were MOR V., Fries B.E.,
and J.N. Morris that had strong cooperation relationships. The United States also had the
most scientific production, and most articles were published nationally. The analysis of the
author’s keywords also showed that the top five keywords were Humans, Aged, Female, Male,
and Standards.

Conclusion: Although global studies on minimum dataset have a long history, they are still
growing. Recently, it has shown promising applications in information systems and clinical
research.
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systems, facilitating

he efficacy of medical decision-making

is highly contingent upon the accuracy

and timeliness of health information
(1). In healthcare, the stakes of such decisions
are invariably high, as the consequences of
misinformed or inadequate patient health
information can range from medical errors to
suboptimal decision-making, ultimately leading
to increased healthcare costs. The critical
challenge lies in ensuring physicians have
access to necessary and sufficient information
about each patient. This balancing act between
providing sufficient, yet effective, information is
non-trivial, given the vast and varied nature of
patient data (2). In response to this challenge, the
concept of a Minimum Data Set (MDS) emerges
as a pivotal tool (3). An MDS is designed to collect
essential information that forms the backbone

disease information management (4, 5). The
primary purpose of an MDS is to standardize
data collection, ensuring data comparability
and consistency across different settings. The
comprehensiveness, accuracy, data comparison,
quality of data, care quality, data audit and
benchmarking care plans, and life quality can all
be enhanced with an MDS (6-8). By ensuring the
availability of high-quality data, an MDS enables
healthcare providers to make more informed
decisions, thereby improving patient outcomes.
It also supports critical functions such as data
auditing, care planning, and benchmarking
against care standards. Additionally, the data
collected through an MDS can be instrumental
in enhancing the overall quality of life for patients
by providing insights into effective care strategies
and disease control measures (9, 10).
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The burgeoning interest in MDS research
is evidenced by the increasing publication
of articles in this field over the years. These
publications include original studies aiming at
the development and application of MDS, as well
as review studies that synthesize and evaluate
existing research findings. Such scholarly efforts
underscore the critical role of MDS in advancing
healthcare research and practice (10-14).

While review studies synthesize and
critique the existing studies (15), bibliometric
analyses offer a statistical examination of
research documents and authorship, providing
a systematic and robust approach to analyzing
extensive scientific data (16). In academia,
bibliometric analysis has become a fundamental
method for identifying research hotspots, global
trends, and the impact of contributions from
scholars, journals, and countries/regions (17-
19). This approach not only aids in tracking the
evolution and patterns of successful publications,
but also explores the development of emerging
fields and fosters multidisciplinary collaborations
(19). Bibliometric analyses have proven invaluable
for identifying new trends, assessing journal and
article performance, examining collaboration
patterns, and understanding the intellectual
structure of specific research areas, particularly in
health and biomedicine (18, 20). As a result, well-
done bibliometric studies can assist academics
in gaining a comprehensive picture of the field,
identifying knowledge gaps, developing novel
research ideas, and positioning their intended
contributions to the field (19).

This study aimed to delineate the utilization,
scope, trends, and emerging hotspots of MDS
in healthcare research. Utilizing the PubMed
citation database, known for its comprehensive
coverage of biomedical and health sciences
literature (21, 22), we adopted a quantitative
bibliometric approach complemented by network
visualization techniques. This study represents
the first functional review and analysis of
the citation network within MDS literature,
with potential implications for guiding future
research directions in this field. Accordingly, this
paper sought to address the following research
questions:

What are the most frequently cited articles,
leading journals, prominent authors, foremost
countries, and top universities in MDS research?

What are the predominant patterns of co-

citation, co-authorship, simultaneity, and lexical
overlap in MDS research?

Methods

This study employed a bibliometric and scientific
mapping approach to rigorously analyze the
scientific publications in the Minimum Data
Set research within the PubMed database as of
May 16, 2022. This methodology was chosen for
its capacity to evaluate the scientific production
quantitatively and qualitatively in this domain,
providing insights into research trends, key
themes, and the overall impact of MDS studies
on healthcare information management.

Data Collection

The search strategy was meticulously designed
to encompass a broad spectrum of publications
related to MDS, utilizing a combination of
MeSH terms and keyword searches to ensure
comprehensive coverage. The search query
was formulated as follows: (((((“common data
element”[MeSH Terms]) OR (“Common Data
Element”[Title/Abstract])) OR (“Data Element,
Common”[Title/Abstract])) OR (“Data Elements,
Common”[Title/Abstract])) OR  (“Element,
Common Data”[Title/Abstract])) OR (“Elements,
Common Data”[Title/Abstract])) OR (“minimum
dataset”[Title/Abstract])) OR (“minimum data
set”[Title/Abstract]).

No limitation was imposed on the publication
type, date, or language to maximize the
inclusivity of the search results. The resulting data
were saved in .csv format for subsequent analysis
using Microsoft® Excel 2016 and organized using
Mendeley Desktop version 1.19.8 for reference
management.

Selection Criteria

From the initial search yield of 2718 records,
the study focused on publications from 1979 to
2021. The decision to exclude articles published in
2022 was made to ensure the completeness of the
dataset, given that the publication year was not
yet concluded. Following the PRISMA checklist
for systematic reviews, duplicates were identified
and removed, resulting in 2707 records. For
qualitative synthesis, only documents classified
as articles were selected as they were deemed
most likely to have undergone peer review before
publication (23). Thus, conference articles, book
chapters, letters to the editor, and editorials were

2 Health Man & Info Sci, January 2024, 11(1)



A bibliometric analysis of the minimum data set

removed, and 2623 records remained. Further
refinement was carried outby excluding 56 records
with incomplete citation information or those
lacking English titles, abstracts, or keywords,
resulting in a final count of 2567 eligible studies.
Two reviewers independently evaluated the study
eligibility. The decision was made on whether
the article fulfilled the eligibility based on the
consensus between the two reviewers.

Statistical Analysis

Due to the limitations of PubMed regarding
analyses based onaddresses or citations, additional
tools were employed for performance analysis
and citation network analysis. Specifically, the
RStudio package and VOSviewer software for
Windows, version 1.6.18, were utilized. VOSviewer
facilitated the visualization and navigation of
network-based maps, enabling the identification
of key themes and trends within MDS research.
RStudio provided comprehensive tools for the
statistical analysis of the dataset, allowing for
a detailed examination of publication patterns,
author contributions, and thematic clusters.

Results

The results of the study of the publication trend
of scientific productions in the field of MDS
showed that the first scientific document in
this field was indexed in the PubMed citation
database in 1979 and has gradually increased.
Of course, it has increased significantly in recent
years so that about 35% of MDS articles have
been published since 2017. A more detailed study
of the PubMed citation database showed that
scientific documents of MDS were published
in 886 journals. Of them, the Journal of the
American Geriatrics Society and the Journal of
the American Medical Directors Association
published the largest number of articles (more
than 15 percent of documents) in this field. Journal
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of the American Geriatrics Society published
by Wiley had an IF=7.538 and the Journal of
the American Medical Directors Association
published by Elsevier had an IF=7.802.

Figure 1(a) demonstrates the top 20 authors
with the most academic publications. Lapane KL.
with a total of 87 articles and Bernabei R. with
55 articles were the two top authors. Also, Figure
1(b) shows the amount of scientific production of
each author over time. According to Mor V., Fries
B.E. and J.N. Morris were the most experienced
authors in the field of MDS.

More detailed analysis showed that based on
the nationality of the corresponding author, 97
countries had participated in publishing research
related to MDS. Figure 2(a) shows that the
United States of America has the most scientific
productions in the field of MDS by a large margin
compared to other countries. Then, Australian,
Canadian, and Iranian researchers had the most
scientific outputs in MDS. Figure 2(b) shows the
number of Single Country Publications (SCP)
and Multiple Country Publications (MCP).
Accordingly, Australia and Canada had the
highest MCP ratio with an MCP ratio of 0.18.

Figure 3(a) illustrates the most preferred title
words used in the titles of articles. Among the top
20 keywords, “nursing home” is repeated in the
title of 648 articles, “minimum data” in 428, and
“home resident” in 403 article titles. The trend of
title keywords over time, based on the computing
of word weight, showed that “nursing home”,
which has been used in the title of MDS articles
since 2004, had the highest weight in 2011. After
that, “minimum” and “set” have been the most
weighted since 2001 in the titles of articles used
in 2007 (Figure 3(b)).

Co-occurrence analysis of words is used to
measure the degree of content relationship between
two words, even hidden words, and they highlight
the main topics and concepts of the research field.
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Figure 1: (a) Number of scientific productions in the field of MDS by author (b) Scientific productions of authors by year
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Figure 2: (a) Geographical distribution of countries in scientific production of MDS in the PubMed database (b) The most productive
countries based on single-country publications (SCP), and multi-country publications (MCP)
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Figure 3: (a) Most common keywords in the titles of MDS articles (b) Trend of keywords in the titles of MDS articles, over time, based on

word weight calculation

a

Raiadd
YL e
» L2 o
. P L v
,"'._f r.‘\':w\ il il M A

et iy

A vrusemar

b

A rrwens

Figure 4: (a) Keywords author’s network visualization (b) Overlay visualization by time (year).

Therefore, to better understand the concepts of the
MDS field, co-occurrence analysis of words was
also used. The co-occurrence map of the author’s
keywords was done using VOSviewer software.
For this purpose, the number of repetitions of the
author’s keywords was considered 10 times. Of the
total 1439 author keywords, only 201 were repeated
at least 10 times in the articles. The results were
presented in the form of 6 main clusters. Based on
Total Link Strength (TLS=Total Link Strength),
the author’s top five keywords were: human
(TLS=6799), age (TLS=3668), female (TLS=3633),

male (TLS=3567), and standard (TLS=3090)
(Figure 4(a)). Figure 4(b) shows the co-occurrence
analysis of the words based on time and over the
years. In network and cluster analysis, the color
indicates a specific research cluster, and the circle
dimension indicates how often the keywords are
repeated in the document. The thickness of the line
connecting the circles demonstrates the intensity
of the correlation between the keywords (24).

In addition, the co-authorship of the
researchers was analyzed. Co-authorship means
the participation of two or more authors in the
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Figure 5: (a) Researchers’ co-authorship network visualization (b) Overlay visualization by time (year)

production of a scientific publication. As shown
in Figure 4, the author-based co-authorship
map presents 14 items in three main identified
clusters. The size of the circles indicates the
number of documents, and the thickness of
the lines indicates the amount of collaboration
between the authors (25).

The maximum number of authors per article
was 25, and the minimum number of articles
per author was 5. In total, out of 3817 authors,
only 48 reached this threshold. According to
TLS J.N. Morris was (TLS=35). Then, Fries
B.E. and Mor V. each with (TLS=33), Haves C.
(TLS=30), and Mehr D.R (TLS=23) were in the
next positions. ].N. Morris, Fries B.E., Mor V. are
among the oldest authors in this field and have
strong collaborative relationships. Of course,
most authors had a relationship with Mehr D.R.
(Figure 5).

Discussion

This bibliometric analysis delineates the evolving
landscape of MDS research, revealing an upward
trajectory in scientific outputs since 1986, as
indexed by PubMed. This increase underscores
the burgeoning interest in leveraging MDS to
enhance clinical research, reflecting its growing
importance in the medical and research
communities. The analysis of 2623 articles
highlighted not only the quantitative growth
of MDS-related studies but also the qualitative
advancements in this field, signifying the
critical role of MDS in healthcare research and
information management (8, 26).

Network analysis and scientific mapping
emerged as pivotal for assessing the breadth and
depth of MDS research. Network analysis and
scientific maps can be considered one of the most
effective methods for reviewing and analyzing
literature (27). These methods, characterized
by their complexity and the necessity for
sophisticated mapping tools, facilitate a

comprehensive review of the literature (28). One
of the scientific maps is co-authorship network
analysis, which leads to the production of shared
public documents. Scientific collaboration is a
complex phenomenon that improves the sharing
and production of scientific documents (29). Co-
authorship is one of the most documented forms
of scientific collaboration, which can be useful
for planning future scientific collaborations
(30). Co-authorship networks are a powerful
tool for evaluating the collaborative process and
identifying leading authors and organizations
(31). Co-authorship network analysis has proven
instrumental in understanding the dynamics
of scientific collaboration, revealing that such
partnerships are integral to the generation and
dissemination of knowledge within the MDS
domain.

Co-authorship network analysis showed
that Morris, John N. had the strongest co-
authorship relationships with the H index of
63. Researchers prefer to communicate with
researchers with a high h-index (32) because they
can share ideas, resources, and information by
creating communication networks, producing
and presenting new knowledge, and ultimately
creating innovation, reducing costs, and
increasing research productivity (31). This
trend underscores the value of collaboration in
fostering innovation, reducing research costs,
and enhancing productivity. Furthermore, our
findings suggest that authors, especially from
developing countries, often engage in international
collaborations to bolster the credibility and
visibility of their work. These partnerships not only
facilitate publication in prestigious journals but
also pave the way for educational and professional
development opportunities, thereby contributing
to a more interconnected and resourceful global
research community.

In bibliometric studies, keyword analysis is an
important topic that can summarize the content
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of articles. Furthermore, keyword analysis can
be used to identify research trends as well as
to determine interdisciplinary research areas
(33, 34). By counting the statistical frequency
of keywords, hot spots of research areas can be
identified and the research area for specialized
terms can be developed and expanded (35-37).
The keyword analysis of the studies offers insights
into the thematic evolution and research hotspots
within the MDS field. By examining the frequency
and emergence of specific terms over time,
we observed a dynamic expansion of research
themes, reflecting the responsiveness of the field
to emerging challenges and opportunities. The
use of the Medical Subject Headings (MeSH)
thesaurus further ensures the accuracy and
relevance of these keywords, aligning the
identified trends with broader medical and
research terminologies. MeSH includes subject
headings appearing in MEDLINE/PubMed, the
NLM Catalog, and other NLM databases (38).

Limitations and Future Directions

Despite its novel contributions, this study is
not without limitations. The exclusive reliance
on PubMed as a data source may have resulted in
the omission of relevant studies indexed in other
databases, potentially introducing a selection bias.
Moreover, the predominance of English-language
publications in PubMed could marginalize non-
English research outputs, thereby imposing a
linguistic bias. Additionally, by focusing solely
on journal articles, this analysis might have
overlooked significant contributions from other
formats, such as conference papers and books.

To address these limitations and enrich the
understanding of MDS research, future studies
should consider a more inclusive approach
by incorporating multiple databases and
accommodating diverse publication types. Such
endeavors would not only validate the findings of
this study but also offer a more holistic view of
the MDS research landscape.

Conclusion

In conclusion, this bibliometric analysis
underscores the significance of MDS research in
advancing healthcare information management
and clinical research. Through collaborative
networks and the strategic use of keywords,
the MDS research community continues to
evolve, responding to the changing needs of

healthcare and research. Despite its limitations,
this study lays a foundation for future research,
encouraging a broader examination of MDS
studies to further enhance the impact of the field
on global healthcare outcomes.
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