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Background: Scientometric analyses of specific topics in geriatrics and gerontology have grown
robustly in scientific literature. However, analyses using holistic and interdisciplinary approaches
are scarce in this field of research. This article aimed to demonstrate research trends and provide
an overview of bibliometric information on publications related to geriatrics and gerontology.
Methods: We identified relevant articles on geriatrics and gerontology using the search terms
“geriatrics,” "gerontology,” “older people,” and “elderly." VOSviewer was used to perform biblio-
metric analysis. Results: A total of 858 analyzed articles were published in 340 journals. Among
the 10 most contributory journals, five were in the United States, with the top journal being the
Journal of the American Geriatrics Society. The United States was the leading country in research,
followed by Japan, Canada, and the United Kingdom. A total of 5,278 keywords were analyzed. In
the analysis of research hotspots, the main global research topics in geriatrics and gerontology
were older adults (n=663), education and training (n=471), and adults aged 80 years (n=461).
These were gradually expanded to include areas related to caring for older adults, such as geriat-
ric assessments (n=395). Conclusion: These results provide direction for fellow researchers to
conduct studies in geriatrics and gerontology. In addition, they provide government departments
with guidance for formulating and implementing policies that affect older adults, not only in set-
ting academic and professional priorities but also in understanding key topics related to them.
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INTRODUCTION

Due to the accelerated growth of older adult populations world-
wide, there is an urgent need for the development of research and
public health policy to understand and support healthy aging.1> A
growing research consensus indicates that the characteristics of ag-
ing, once considered disparate, are likely interconnected. This sce-
nario promotes a greater need for interdisciplinary research as this
field of study is extremely complex. Interdisciplinary research en-

ables a greater understanding of the extent of topics of interest to

increase scientific productivity and provide theoretical and practi-
cal support for professional training.2'4) The exponential increase
in interdisciplinary research in the field of geriatrics and gerontolo-
gy results from the accelerated aging process worldwide and the fi-
nancial investments of public and private institutions.”” Consider-
able progress has been made in understanding the aging process
through multidisciplinary and/or interdisciplinary methods. How-
ever, despite these developments, many important issues require
better understanding,

In an editorial on new perspectives in gerontology and geriat-
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rics,s) the authors highlighted the need to assess the cooperation
and impact of studies in this area to identify trends and generate
new topics, materials, and research methods. Thus, interdisciplin-
ary research requires the exploration of a field of study using a
more holistic approach. The quantitative increase in scientific pub-
lications in this area in different databases and newspapers under-
scores the urgent need for analyses to allow researchers to obtain
information about the topic of interest. Among these approaches,
bibliometric analyses reveal perspectives inherent to the main
trends related to the geriatric population. Bibliometrics (or biblio-
metric analysis) is a statistical method that determines which top-
ics are trending through a quantitative analysis of articles in a de-
fined field of study.”

While some bibliometric investigations in geriatrics and geron-
tology have been published, these studies have investigated more
specific areas, such as Alzheimer’s dementia,7) cardiovascular dis-
eases,” psychological and physical activity,” multimorbidity,” sar-
copenia,”) falls, healthy aging,z) coronavirus disease 2019
(COVID-19),12) and social participation.m In addition to specific
investigations, literature reviews on geriatrics and gerontology can
provide researchers with a broader view of this field and clarify
possible research directions. However, few literature reviews of
geriatrics and gerontology have been conducted from a holistic
perspective.m)

Moreover, few studies have investigated the development and
trends of research in geriatrics and gerontology, and the hotspots
in this field remain unclear. Therefore, this study aimed to identify
the research trends and hotspots to provide an overview of biblio-
metric information on publications related to geriatrics and geron-
tology using the Scopus database.

MATERIALS AND METHODS

Bibliometric methods are an integral part of research evaluation

The search terms were,
(geriatrics AND gerontology

In Scopus, the search was
conducted using TITLE, ABS,

A 4

methodology within scientific fields and are increasingly used in
the study of various aspects of science.”” This study analyzed the
Scopus database, an Elsevier product with a broad scope, which is
the largest database, with citation data from peer-reviewed articles
in various disciplines.H) The Scopus database offers several fea-
tures that facilitate bibliometric analysis. These operational func-
tions include the journal name, document type, year of publica-
tion, authors and their affiliations, citation count, and h-index met-
rics for documents.'®) Screening of this database revealed 858 ar-
ticles, which were included in the bibliometric analysis. Fig. 1
shows the schematic flowchart of the article selection process.

Search Strategy

The data for this study were acquired from the Scopus database
without defining the analysis period. The search started on January
21,2023, and contained all articles with terms using the Medical
Subject Headings (MeSH) combination: (geriatrics AND geron-
tology AND elderly OR older AND adult) AND (LIMIT-TO
(DOCTYPE, "ar") OR LIMIT-TO (DOCTYPE, "re")). This
strategy enabled a broader and interdisciplinary analysis of geriat-
rics and gerontology. Therefore, these keywords were used such
that the maximum number of relevant publications were incorpo-

rated into the extracted data.

Inclusion and Exclusion Criteria

All data from the Scopus database, including article information,
such as author names, titles, journals, keywords, institutional affili-
ations, citations, and abstracts, were downloaded. All data were
imported into a Microsoft Excel file (xls format) to check for data
errors. Then, all downloaded data were filtered by the inclusion
criteria, as follows: (1) open access (OA) publications (all OA
publications were included); (2) papers published as articles; and
(3) articles published in English. The corresponding authors of
the present study, LSSN and NBO, reviewed the titles of all articles

Exclusion Criteria
Non-English publications,

The type of the filtered
documents were "Open Access

KEYWORDS. AND elderly OR older AND
adult) AND (LIMIT-TO
(DOCTYPE, "ar") OR LIMIT-TO
(DOCTYPE, "re"))

(n=934)

Discussion and conclusion of

\ 4

\ 4

All" and "Articles"
(n=858)

Book Chapters, Meeting
Abstract, No OA.
(n=76)

A 4

The data were tabulated in

The results were analyzed |«

i3 using bibliometric parameters.

Fig. 1. Research flowchart.

MS-Excel
and VOSviewer.
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for inclusion in the analysis. Any differences between them were
discussed and resolved by a third author. Duplicate documents
were defined as articles with the same title, authors, and year and
were identified using Microsoft Excel software. In recent years, the
importance of OA for authors has been heightened by the policies of
major research funders in many countries, which have required that

publications arising from funded work be freely available to all.

Statistical Analysis

Scientometrics is involved in productivity analysis and the mea-
surement of scientific fields. The quantitative assessment of publi-
cation productivity through scientometric parameters is a reliable
technique used to understand the impact of any research on a

., 1617
community.

) We explored global publications related to geriat-
rics and gerontology through the quantitative metrics of sciento-
metrics and bibliometrics. OA articles were analyzed. The large in-
crease in subscription rates for conventional subscription-based
journals and traditional publication editions led to the formation
of the Open Access Academic Communication Movement. In this
study, we used Microsoft Excel version 2019 (v16.0) and
VOSviewer (v1.6.18; https://wwwvosviewer.com/ ) to describe
the basic characteristics of the publications, countries, institutions,
keywords, and citations. VOSviewer uses text mining functions
and advanced visual analysis to perform co-occurrence analyses.18>
Co-occurrence analysis helps quantify common information in
various data, revealing the association between content and com-
mon information relations.'” The types of co-occurrence analysis
research are broad, including co-country, co-institution, co-key-
word, and co-citation analyses. After searching the literature, we
extracted publication dates, journals, countries, institutions, and
keywords using Microsoft Excel. The analysis was then separated
into three stages: (1) a descriptive statistical analysis of the growth
patterns, numbers, years, institutions, countries, and main journals
of the publications; (2) a co-occurrence analysis of keywords using
VOSviewer; and (3) a co-citation analysis to rank the most influ-
ential articles in this field.

The results and discussion are presented together for clarity. The
topics include survey status, hotspots and co-institutions, survey

hotspots, and top topics.
Ethics Statement

This study complied the ethical guidelines for authorship and pub-
lishing in the Annals of Geriatric Medicine and Research.””

RESULTS

Bibliometric analysis provides an idea of the progress of research
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and the contributions of researchers in a given field. In this study,
we searched the Scopus database to analyze the current status and
research development trends in geriatrics and gerontology to iden-
tify the contributions of different nations, institutions, and part-
nerships. Research hotspots were tracked using cluster keyword
mapping and burst term analysis. Finally, co-citation analysis was
used on the Scopus database, and global trends and the most-con-
tributing articles in geriatrics and gerontology were compared to
encourage further dialogue among scholars.

Research Status, Topics, and Co-institutions

The 858 articles analyzed from the Scopus database, published be-
tween 1965-2022 confirmed the trend of increasing research pub-
lications in geriatrics and gerontology (Fig. 2). Interdisciplinary re-
search in geriatrics and gerontology has become more widespread,
thus promoting a wide range of more in-depth research.”” In the
last 8 years (2014-2022), referred to as the “prosperity” period,
global publications in this field have increased, indicating gradually
increasing attention from scholars, a growth trend that is expected
to continue. We consider this period to be the “perfect storm,” in
the sense that the aging of the population advances quickly and
dynamically, together with the availability of new instruments,
procedures, methods, and technologies to drive the development
of research in geriatrics and gerontology. A bibliometric study by
Ang et al.” reported that geriatrics and gerontology are new re-
search areas, as no journals have published more than 10,000 arti-
cles. This reinforces the need for greater investments from public
and private institutions and researchers to consolidate this field of
study.

The articles were published in a total of 340 journals. The two
journals with the largest contributions were from the clinical area
of geriatrics; however, most journals had more interdisciplinary
scopes, with contributions from various disciplines, especially in
health and social and educational gerontology. Among the 10 jour-
nals with the highest contributions in this study (Table 1), five are
from the United States, including the Journal of the American Geri-
atrics Society and the Journal of the American Medical Directors Asso-
ciation with the highest impact factors (IF), respectively. The bib-
liometric analysis by Ghamgosar et al” on geriatric nursing also
showed that these two journals published the most articles in that
field. Our results showed that the listed journals are active and have
high IFs based on Journal Citation Reports (JCR). In recent years,
the importance of OA for authors has been heightened by the poli-
cies of major research funders in many countries, which require
that publications arising from funded work be freely available.” Al-
though the listed journals are traditional subscription-based peri-
odicals, authors may choose to pay to have their articles published

Ann Geriatr Med Res 2023;27(3):183-191
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Fig. 2. Trends in publications of research on geriatrics and gerontology from 1965 to January 2023.

with OA, making them immediately and permanently available for
everyone to read and download. Researchers can access most stud-
ies in geriatrics and gerontology by following the journals listed in
Table 1.

The United States (n=378) was the leading country in geriatrics
and gerontology research, followed by Japan (n=127), Canada
(n=79), the United Kingdom (n=34), and Germany (n=32).
We observed a stable cooperative relationship between North
America and Europe as well as in Asian countries such as Japan
and South Korea. The institutions listed in Fig. 3 illustrate the part-
nerships and cooperation between those actively publishing in the
fields of geriatrics and gerontology. Xiao et al.”” identified the
economy as one of the main factors affecting the productivity of
countries. Additionally, countries with high rates of population ag-
ing, such as Japan and European countries, are also significant con-
tributors of research on older adult populations, especially those
aged >80 years.”” We observed that the keyword “80+ elderly”
was cited 461 times, confirming that these countries are also study-
ing older adult individuals in this age group.

In the co-citation analysis, the article by Jerome A. Yesavage,
MD, published in 1988, titled “The Geriatric Depression Scale”
(GDS) was the most cited (n=478) (Table 2). We believe that this
study made important contributions to the development of this re-
search field. Krishnamoorthy et al.” described the GDS as one of
the most commonly used instruments to track and detect older
adults with or at risk of depression, which is a public health prob-
lem. These data are consistent with the results of our analysis of
the frequency of occurrence of the 20 main keywords (Table 3)
and our identified key terms such as geriatric assessment, psycho-

logical aspects, depression, and risk factors.

Classification of the studies in Table 2 by macro-themes revealed
three themes: cognitive assessment (articles #1, #3, #7, and #10),
functional capacity (articles #2, #4, #S, and #9), and frailty (articles
#6and #8).

Research Hotspots and Topics

We analyzed 5,278 keywords. The analysis of research hotspots
showed that the main global research topics in geriatrics and ger-
ontology were older adults (n=663), education and training (edu-
cational research) (n=471), and older adults aged >80 years
(n=461). These hotspots gradually expanded to include care for
older adults through geriatric assessments (n = 395), geriatric nurs-
ing (n=2367), and procedures and management (n=308) (Table
3, Fig. 4). Topics related to mental health, classified into sub-areas
such as psychiatry and psychology, as well as the macro-theme of
functional capacity, were also research hotspots in geriatrics and
gerontology. These themes were also frequently reported in other
bibliometric analyses. "

In contrast, the term dementia, which was prominently featured
in the studies above, appeared in only 44 articles in the co-occur-
rence analysis; we attribute this contrary finding to the choice of da-
tabase and search strings. However, the analysis of the co-occur-
rence of the term dementia with the term “oldest-old” (80+) (n=44
publications) showed that 73% of studies on dementia focused on
elderly people aged > 80 years; thus, it seemed to be a research top-
ic.”® Original studies (n = 178), reviews (n=93), and epidemiologi-
cal prevalence studies (n=52) appeared to be more commonly re-

ported by researchers in geriatrics and gerontology.”””

www.e-agmr.org



Table 1. Top-10 journal contributions
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Rank Journal title Country Number of articles IF
1 Journal of the American Geriatrics Society USA 100 7.538
2 Journal of the American Medical Directors Association USA 27 7.802
3 Gerontology Switzerland 27 5.597
4 Gerontologist USA 26 5422
5 The Journal of Nutrition, Health & Aging Ttaly 17 5285
6 Archives of Gerontology and Geriatrics Ireland 17 4.163
7 International Journal of Environmental and Health Research England 16 4.477
8 Journal of Gerontological Social Work USA 15 3.608
9 Geriatrics and Gerontology International Japan 14 3.387
10 Educational Gerontology USA 12 1.389
IF, impact factor (Clarivate Science Citation Index-2021).
southikorea
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Fig. 3. Global research co-country analysis.
Table 2. Top-10 most cited articles
Rank Title Year  Number of citations Journal
1 Geriatric Depression Scale 1988 478 Psychopharmacology Bulletin
2 Assessment of older people: self-maintaining and instrumental activities of 1969 256 The Gerontologist

daily living
3 The mini-mental state examination 1983 177 Archives of General Psychiatry
4 Human aging: usual and successful 1987 175 Science
5 Barthel index 1965 156 Maryland State Medical Journal
6 Frailty in older adults: evidence for a phenotype 2001 149 The Journals of Gerontology Series A
7 Measurement of competence: reliability and validity of the TMIG Index of 1991 136 Archives of Gerontology and Geriatrics

Competence
8 Frailty in elderly people 2013 132 The Lancet
9 The timed “Up & Go”: a test of basic functional mobility for frail elderly per- 1991 126 Journal of the American Geriatrics Society

sons
10 Practice parameter: Early detection of dementia: Mild cognitive impairment 2001 120 Neurology

(an evidence-based review) [RETIRED]: Report of the Quality Standards
Subcommittee of the American Academy of Neurology

TMIG, Tokyo Metropolitan Institute of Gerontology.

Ann Geriatr Med Res 2023;27(3):183-191
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Table 3. Frequencies of occurrence of the top-20 keywords The burst analysis of keywords did not reveal a drastic pattern of
Rank Keyword Frequency of occurrence change in the searches for geriatrics and gerontology (Fig. 5). The
1 Human 782 keyword “older adults” (n=663) showed the most robust growth
i glder adult gg: in this field. Keywords related to the health of older adults were
eriatrics R L
4 Gerontology 4 highlighted when analyzed on a macro-theme, such as geriatric as-
s Education and training 471 sessment (n=395), geriatric nursing (n=367), attitudes of health
6 80+ elderly 461 personnel (n=147), depression (n=131), and prevalence
7 Geriatric assessment 395 (n=113) (Table 3). The keyword “older adults (80+)” also ap-
8 Gerlatric nursing 367 peared at a high frequency in the included studies (n=461). A bib-
9 Procedures 308 I . alvsis by Gonzalez-Alcaid 2129 d a sienifi
10 Management 290 1ometric analysis by (Gonzalez-Alcaide et al.” ~ reported a signifi-
1 Psychological aspects 237 cant growth in scientific studies on the population aged > 80 years,
12 Revision 192 with a focus on cardiovascular and cerebrovascular diseases, de-
13 Quality of life 178 mentia, and neoplasia. Moreover, >96% of these studies were
14 Activities of daily life 170 published in European, North American, and Asian countries.
15 Cognition 153 . . L.
16 Health staff attitude 147 Therefore, this is a research hotspot in geriatrics and gerontology,
17 Depression 131 enabling a vast field of research with new approaches, such as geri-
18 Risk factor 119 atric syndromes, as well as the social and psychosocial aspects of
19 Frailty 117 the population in this age group.
20 Prevalence 113

DISCUSSION

This study has several limitations, which should be noted when in-
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Fig. 4. Keyword co-occurrence core analysis.
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Fig. 5. Keyword burst analysis.

terpreting the results. First, we used only the Scopus database,
which may have limited access to articles that are not indexed in
this database. However, Scopus is one of the most widely used da-
tabases worldwide, with high-quality literature. Second, we exclud-
ed non-English articles, which may explain why some studies were
missing. The VOSviewer analysis in this study was quantitative.
Future studies should adopt qualitative methods to address the
limitations of quantitative research. Further research is also needed
to employ a more comprehensive search strategy to validate our
results or to provide a broader perspective on geriatric and geron-
tology research. Our study has several strengths. To our knowl-
edge, studies using holistic bibliometric analysis to assess hotspots
and frontiers in the fields of geriatrics and gerontology are scarce.
As aging is a priority for countries worldwide, scientometric analy-
ses can reveal the factors driving knowledge advances in the aging
agenda, such as vital academic institutions, individual researchers,
and research groups. Our analysis of the Scopus database revealed
a total of 340 academic journals with 858 publications in geriatrics
and gerontology. We analyzed the number of publications, impact
factors of the major journals, collaborations between countries/in-
stitutions, and reference co-citation and keyword analysis.

In conclusion, this study collected relevant literature on geriat-
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rics and gerontology; analyzed information from leading countries,
institutions, and journals in this field; and summarized the critical
points and research frontiers. The number of publications in the
analyzed field of study has increased rapidly, especially in the last
decade. Most of these publications are associated with older adults,
education, and training (educational research), and those aged
> 80 years, gradually expanding to care for older adults, such as
geriatric assessment, geriatric nursing, procedures, and manage-
ment. Topics related to mental health, classified into sub-areas such
as psychiatry and psychology as well as functional capacity, ap-
peared at high frequency among the citations in the analyzed stud-
ies. These findings suggest that reinforcing interinstitutional and
interdisciplinary cooperation is essential for progress and develop-
ment in this scientific field. American and European countries, es-
pecially the United States, dominate in the number of publications,
journals with the highest number of co-citations, and research col-
laborations in geriatrics and gerontology. Asian countries, such as
Japan and Taiwan, are actively seeking international cooperation to
increase their global influence on the development of this field.
Our results provide direction for fellow researchers to conduct
studies in geriatrics and gerontology.

Ann Geriatr Med Res 2023;27(3):183-191
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