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Background and Objectives: Nutritional assessment is a crucial strategy for preventing and managing geriatric
syndromes. This study conducted a bibliometric analysis to clarify the research trajectory and evolutionary trends
in geriatric nutritional assessment, identify its core research characteristics and cutting-edge directions, and pro-
vide an academic reference for research and clinical practice. Methods and Study Design: A literature search
was conducted in the Web of Science Core Collection and Scopus databases on January 7, 2026, limited to Eng-
lish-language original research articles and reviews on geriatric nutritional assessment published between 2016
and 2025. 1725 documents from Web of Science Core Collection and 4458 from Scopus were finally included,
and quantitatively analyzed using three bibliometric tools: the R bibliometrix package, VOSviewer, and
CiteSpace. Results: The number of global publications in geriatric nutritional assessment showed a sustained
upward trend from 2016 to 2024, with preliminary data indicating continued rapid growth in 2025. Three major
research hotspots were identified in this field: the development of precision-oriented nutritional risk assessment
tools; research on the association between nutritional status and multi-system geriatric syndromes; and targeted
nutritional management based on conventional clinical prediction models. Conclusions: The field of global geri-
atric nutritional assessment has transitioned into a phase of rapid development, diversified integration, and preci-
sion orientation. Future research should focus on strengthening international, cross-regional cooperation, integrat-
ing interdisciplinary core teams, and accelerating the clinical translation of precision tools to better support elder-

ly nutritional management and global healthy aging.
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INTRODUCTION

Population aging is a global and structural trend; by the
second half of this century, individuals aged 65 and above
will become a major component of the global demograph-
ic structure.! All countries are required to promote active
aging and ensure sustainable development through policy
innovation, technological application, and social security
reform.! A considerable proportion of older adults
worldwide is likely to be affected by malnutrition.? Nutri-
tion serves as the foundation for human growth and de-
velopment, life sustenance, and health; therefore, it is
imperative to fully exert the role of nutrition in healthy
aging.}

Nutritional status is directly associated with physical
function, quality of life, and clinical prognosis in older
adults, and constitutes a core component of safeguarding
geriatric health.*” Meanwhile, scientific and systematic
nutritional assessment is crucial for the prevention and
intervention of geriatric syndromes such as sarcopenia,
frailty, and cognitive impairment.® ° Early identification
of malnutrition risk is clinically significant for the time-
ly initiation and implementation of targeted nutritional

interventions and for improving patient prognosis.'® ! As
a key component of Comprehensive Geriatric Assessment
(CGA), nutritional assessment has become a core part of
the comprehensive management of older adults.'? '* Geri-
atric nutritional assessment has increasingly become a
focal point of attention in both the academic community
and society. Over the past decade, research in this field
has experienced significant growth, characterized by the
rapid accumulation of relevant data. The literature in this
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field is voluminous, scattered, and rapidly updated, mak-
ing it challenging for researchers and practitioners to sys-
tematically grasp its overall knowledge structure, core
developmental trajectory, research hotspots, cutting-edge
trends, and the international collaboration landscape.

This study aims to conduct a comprehensive and sys-
tematic analysis of the literature on geriatric nutritional
assessment published over the past decade by employing
bibliometric methods. By constructing scientific
knowledge maps involving collaborative, co-occurrence,
and co-citation networks, it systematically delineates the
global knowledge structure of this research field, identi-
fies its core knowledge base and development trajectory,
and explores the current research frontiers and future de-
velopment trends. In doing so, it provides the academic
community with a basis for accurately understanding re-
search directions and identifying innovative breakthrough
points, as well as offering objective, systematic academic
evidence to relevant policymakers.

METHODS

Design

This study employed a systematic bibliometric analysis to
comprehensively organize and present the field's research
landscape in geriatric nutritional assessment. The analyti-
cal dimensions encompassed in this study were as fol-
lows: quantitative statistical analysis of publication out-
put, mapping of geographic and institutional distribution,
analysis of co-citation characteristics of journals and au-
thors, construction of a keyword co-occurrence network,
tracking of the evolutionary path of research themes, and
burst detection of references. The design, implementation,
and reporting of this study were strictly conducted in full
compliance with the relevant specifications stipulated in
the Preliminary Guideline for Reporting Bibliometric
Reviews of the Biomedical Literature (BIBLIO). !4

Scientific publications search strategy

In this study, relevant literature on geriatric nutritional
assessment was systematically retrieved from the Web of
Science Core Collection (WoSCC) and Scopus databases
on January 7, 2026, with a time frame from January 1,
2016, to December 31, 2025. Because the search was
conducted on January 7, 2026, records published near the
end of 2025 may not have been completely indexed in
WoSCC or Scopus at the time of retrieval. The 2025 pub-
lication data presented in this study should be interpreted
as a preliminary trend rather than a definitive annual
count. The retrieval strategies for the two databases were
as follows: For WoSCC: (TS=("old* people" OR "old*
adult*" OR "old* person" OR "old* population"” OR "el-
der* people" OR "elder* adult*" OR "elder* population"
OR "aged people" OR "geriatric*")) AND TS=("Nutrition
Assessment" OR "Assessments, Nutrition" OR "Assess-
ment, Nutrition" OR "Nutrition Assessments" OR "Nutri-
tional Assessment" OR "Assessment, Nutritional" OR
"Assessments, Nutritional" OR "Nutritional Assess-
ments"); For Scopus: (TITLE - ABS - KEY ("old* peo-
ple" OR "old* adult*" OR "old* person" OR "old* popu-
lation" OR "elder* people" OR "elder* adult*" OR "el-
der* population" OR "aged people" OR "geriatric*"))
AND (TITLE - ABS - KEY ("Nutrition Assessment" OR

"Assessments, Nutrition" OR "Assessment, Nutrition"
OR "Nutrition Assessments" OR "Nutritional Assess-
ment" OR "Assessment, Nutritional" OR "Assessments,
Nutritional" OR "Nutritional Assessments")).

The literature was restricted to research articles and re-
view articles, with the language limited to English. A
total of 1725 articles were finally included from the
WoSCC, and 4458 from the Scopus database. The search
and selection workflow is illustrated in Figure 1. All
available information was extracted, including titles, pub-
lication years, abstracts, keywords, authors, journals, and
other relevant elements. The literature retrieved from the
WoSCC database was exported in Plain Text format,
while that from the Scopus database was exported in CSV
format.

Data analysis

In this study, three bibliometric analysis tools were em-
ployed to conduct a systematic analysis of the field of
geriatric nutritional assessment.

The bibliometrix package in R software (version 4.5.2)
was used to analyze annual publication output, country
distribution, international collaboration among corre-
sponding authors, cited documents, and the publication
volume and citation frequency of journals.

VOSviewer software (version 1.6.2) was used to ana-
lyze country- and institution-level collaborative networks,
co-citation analysis of source documents, and keyword
co-occurrence analysis. By setting the parameter thresh-
old of minimum cluster size, small and non-significant
clusters can be eliminated, thereby simplifying the clus-
tering results generated by the VOSviewer clustering
technique.'® The specific parameter settings were as fol-
lows: (1) The national collaborative network included
countries with a minimum of 6 publications; (2) Author
co-occurrence analysis incorporated authors with a mini-
mum of 5 occurrences; (3) The institutional collaborative
network comprised institutions with a minimum of 10
publications; (4) Source co-citation analysis considered
sources with a minimum of 189 citations; (5) Keyword
co-occurrence analysis included keywords with at least 15
occurrences.

CiteSpace software (version 6.4.R1) was utilized for ci-
tation burst detection analysis. By setting parameter
thresholds, including time slicing, g-index, and scaling
factor, high-impact documents were screened to construct
a co-citation network. In contrast, documents with a sud-
den surge in citation frequency within a specific period
were identified to reveal leading-edge trends and the evo-
lution of research hotspots in the field.'® !7 The specific
parameter settings were as follows: (1) The entire analy-
sis period was divided into 1-year time slices; (2) The g-
index was set in threshold selection, and the scaling factor
k was set to 25; (3) The y value in the burst detection pa-
rameter panel was set to the default value of 1.0; (4) The
minimum duration in the burst detection parameter panel
was set to 2 years.

Owing to discrepancies in data formats between the
WoSCC and the Scopus database, merging datasets from
the two databases often leads to significant impairment of
data validity due to inconsistent citation formats, miss-
ing data, and data errors, and may even result in partial
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( TITLE-ABS-KEY ( "old* people" OR "old* adult*" OR "old*
person” OR "old* population" OR ‘elder* people" OR "elder*
adult*" OR "elder* population" OR "aged people” OR geriatric* ) ) AND
( TITLE-ABS-KEY ( "Nutrition Assessment" OR "Assessments,

Nutrition" OR "Assessment, Nutrition" OR "Nutrition
Assessments"  OR  "Nutritional — Assessment” OR  "Assessment,
Nutritional” OR  "Assessments,  Nutritional" OR "Nutritional

Assessments” ) )

The studies identified in Scopus Duration:2016-2025
F—>»
(N=7300) n=2419
4
The studies identified in Scopus .
from 2016 to 2025 > Language: English
(N=4881) n=228

l

The English studies identified in
Scopus from 2016 to 2025
(N=4653)

Type: article and review
n=195

The English articles and reviews identified in Scopus from 2016 to 2025
(N=4458)

Figure 1. Search and selection workflow

invalidation of key analytical dimensions.!8 Therefore, we
analyzed the datasets of the two databases separately and
then conducted a comprehensive cross-database analysis
to obtain more robust results. In addition, given the high
quality of the literature indexed in the WoSCC, the core
focus of subsequent analyses was the WoSCC dataset; the
analytical results from the Scopus database were present-
ed in the supplementary materials. '

RESULTS

Publications

Annual publication trends

Based on the predefined retrieval strategy, 1725 papers on
geriatric nutritional assessment were retrieved from the
WoSCC database, including 1598 research articles and
127 review articles. As shown in Figure 2, the number of
publications in this field exhibited an overall upward
trend from 2016 to 2024, with the growth rate being par-
ticularly pronounced in 2024. Preliminary data from the
partially indexed 2025 literature showed a continued rap-
id growth trend, with 274 papers retrieved as of January
7, 2026. A total of 4458 papers relevant to this field were
retrieved from the Scopus database, and their publication
growth trend was consistent with that of the WoSCC
(Supplementary Figure 1). These findings indicate a sus-
tained increase in research attention to topics related to
geriatric nutritional assessment.

Categories in Web of Science
Based on an analysis of the disciplinary categories of the
source literature, the distribution of Web of Science

(TS=("old* people"OR "old* adult*"OR "old* person"OR "old*
population"OR "elder* people"OR "elder* adult*"OR "elder* population"OR
"aged people"OR geriatric*)) AND TS=("Nutrition Assessment”" OR
"Assessments, Nutrition" OR "Assessment, Nutrition" OR "Nutrition
Assessments" OR "Nutritional Assessment" OR "Assessment, Nutritional"
OR "Assessments, Nutritional" OR "Nutritional Assessments™)

The studies identified in WoSCC Duration:2016-2025
(N=2582) n=778

l

The studies identified in
WoSCC from 2016 to 2025
(N=1804)

Language: English
n=31

Y

The English studies identified
in WoSCC from 2016 to 2025 —
(N=1773)

|

The English articles and reviews identified in WoSCC from 2016 to 2025
(N=1725)

Type: article and review
n=48

2 Clarivate”

(WoS) categories is broad and highly congruent with the
research domain of geriatric nutritional assessment.
Among the identified disciplinary categories, geriatric
health-related fields constitute the core focus. Specifical-
ly, "Geriatrics & Gerontology" accounted for 550 publi-
cations, while "Gerontology" contributed 188. Collective-
ly, these two core geriatric disciplines published 738 arti-
cles, accounting for approximately two-fifths of all publi-
cations across relevant categories. This finding under-
scores the intrinsic and robust link between geriatric nu-
tritional assessment research and the broader field of ger-
iatric health.

The core nutritional category, Nutrition & Dietetics,
ranked first in publication volume, with 611 articles, ac-
counting for roughly one-third of the total publications in
the dataset, and thus represents the disciplinary corner-
stone of this research area. Furthermore, disciplines close-
ly related to the practical application of nutritional as-
sessment in older adults, including general medicine, pub-
lic health, and nursing, also contributed a substantial
number of publications. This further underscores the
field's comprehensive, practice-oriented nature, encom-
passing multiple dimensions, including theoretical explo-
ration, clinical application, and public health promotion.

Journals

To determine the journals with the most prominent per-
formance in terms of publication volume and citation
impact within the domain of geriatric nutritional assess-
ment, we used the Bibliometrix package in R to conduct
bibliometric analyses and generate visualization figures
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with the ggplot2 package. Additionally, journal co-
citation analysis was conducted using VOSviewer. Nutri-
tional assessment research is distributed across 427 aca-
demic journals, as shown in Table 1 and Figure 3A. Nu-
trients (n = 168, impact factor [IF] = 5.0) is the journal
with the highest publication volume in this field. Mean-
while, the analysis of the most frequently cited journals
presented in Table 1 and Figure 3B reveals that Clinical
Nutrition (citations = 3860, IF = 7.6) ranks first in total
citations.

Actors

Authors

A total of 8903 authors contributed to the literature on
geriatric nutritional assessment. Among them, the top 10
most productive authors each published 10 or more pa-
pers (Table 2), with Pinar Soysal ranking first in publica-
tion count, followed by Lee Smith and Dorothee Volkert.
Table 2 also shows that Tommy Cederholm was the most
frequently co-cited author in this field.

Using a threshold of at least 5 publications, 105 core
authors were identified, and a co-authorship network was
constructed using VOSviewer (Figure 4). The results
showed that Pinar Soysal, together with Dorothee
Volkert, Lee Smith, and other scholars, formed the largest
and most active core cluster in the collaborative network.
In addition, several collaborative sub-networks centered
on authors such as Liang-Kung Chen and Tommy
Cederholm were also observed. Overall, these findings
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indicate that a multi-cluster and cross-regional structure
characterizes author collaboration in the field of geriatric
nutritional assessment.

Countries / regions

An analysis of the countries associated with correspond-
ing authors revealed that China topped the list with 303
publications, followed by Japan with 168, Spain with 113,
Italy with 104, and Turkey with 89. As shown in Table 3
and Figure 2B, research endeavors in China were pre-
dominantly characterized by independent studies or do-
mestic collaborations, whereas countries like Italy
demonstrated a stronger inclination towards international
cooperation.

Subsequently, 41 countries with at least 6 publications
were included in the analysis, and an international collab-
orative network was constructed using VOSviewer. As
depicted in Figure 5, the international collaborative net-
work in geriatric nutritional assessment is highly active.
Core countries displayed distinct functional roles within
the network: the United States anchored the core of aca-
demic influence with the highest citation frequency, Italy
served as the most active hub for cross-border collabora-
tion, and China maintained its leading position in global
publication output, as previously mentioned.

Furthermore, the research focus of geriatric nutritional
assessment has experienced a significant geographical
shift over time: it originated in the United States and Aus-
tralia in the early stages, gradually shifted to Europe in

rresponding Author's Countries
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Figure 2. Annual publication trends and country-level collaboration. (A) Annual publication trends. (B) Country distribution and interna-
tional collaboration of corresponding authors

Table 1. Top 5 journals ranked by publication output and citation count

Sources’ (Ranked by articles) ~ Citation? IF  Articles Sources' (Ranked by total Citation? IF Articles
citations)

Nutrients 1902 5.0 168  Clinical Nutrition 3860 7.6 53

Journal of Nutrition Health 3538 4.0 100 Journal of Nutrition Health 3538 4.0 100

and Aging and Aging

BMC geriatrics 1150 3.8 98  Journal of the American Geri- 2176 4.5 7
atrics Society

Clinical Nutrition 3860 7.6 53 Nutrients 1902 5.0 168

Frontiers in Nutrition 261 5.1 49  Journals of Gerontology Se- 1883 3.8 7

ries A-Biological Sciences
and Medical Sciences

IF: impact factor
"Top 5 journals ranked by number of published articles in descending order
Top 5 journals ranked by total citation frequency in descending order
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Figure 3. Journals with the most publications and journals with the most citations. (A) Journals with the most publications. (B) Journals

with the most citations

Table 2. Most prolific and co-cited authors in geriatric nutritional assessment

2000

2500

3500

Rank Author Counts Co-cited-authors Citations
1 Soysal, Pinar 25 Cederholm, Tommy 1056
2 Smith, Lee 17 Chen, Liang-Kung 771
3 Volkert, Dorothee 14 Maeda, Keisuke 656
4 Chen, Liang-Kung 13 Soysal, Pinar 417
5 Cederholm, Tommy 12 Isik, Ahmet Turan 329
6 Peng, Li-Ning 12 Peng, Li-Ning 321
7 Isik, Ahmet Turan 11 Volkert, Dorothee 250
8 Bahat, Gulistan 10 Smith, Lee 248
9 Kuzuya, Masafumi 10 Kuzuya, Masafumi 213
10 Maeda, Keisuke 10 Bahat, Gulistan 207
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Figure 4. Co-authorship network
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Table 3. Most relevant countries by corresponding authors

Country Articles Articles (%) SCP MCP MCP (%)
China 303 17.6 276 27 8.9
Japan 168 9.7 155 13 7.7
Spain 113 6.6 96 17 15.0
Italy 104 6.0 67 37 35.6
Turkey 89 5.2 77 12 13.5
USA 87 5.0 71 16 18.4
Brazil 71 4.1 58 13 18.3
Germany 63 3.7 50 13 20.6
France 51 3.0 38 13 25.5
Korea 51 3.0 43 8 15.7

SCP, Single Country Publication; MCP, Multiple Country Publication; MCP %, Multiple Country Publication percentage
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Swegen
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Figure 5. A collaborative network map of countries/regions that changes over time

the middle stages, and has recently expanded to East Asia
and West Asia, with China and Turkey emerging as key
players in this field.

Institutions analysis

The top 10 research institutions by publication volume
are spread across six countries, with Chinese institutions
securing three of the top 10 positions. This distribution
pattern underscores the substantial research output vol-
ume and leading standing of Chinese institutions in the
field. Subsequently, 52 institutions were selected based
on a threshold of at least 10 published articles, and an
institutional collaborative network was constructed using
VOSviewer for visualization (Figure 6). Sichuan Univer-
sity (China) emerges as the most prolific institution, with
77 publications (n = 77), and maintains extensive and
robust collaborative ties with numerous partner institu-
tions. Meanwhile, Taipei Veterans General Hospital func-
tions as a core hub within the collaborative network; its

strong collaborative connectivity positions it as a key
organizer and participant in international multicenter re-
search initiatives.

Theme
Keywords
In this study, a total of 2547 author keywords were in-
cluded after synonym merging using VOSviewer soft-
ware. Table 4 presents the top 20 keywords by occurrence
frequency, among which "aged", "malnutrition", and "nu-
trition status" rank as the three most frequent. These key-
words are highly consistent with the research theme of
geriatric nutritional assessment focused on in this study.
To clarify the clustering characteristics of keywords in
this field, 61 keywords were selected using the screening
criterion of an occurrence frequency of at least 15, and
VOSviewer software was used to generate a keyword
cluster map (Figure 7). Six cluster modules with distinct
colors were identified, each with a clear research focus
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Figure 6. Institutional collaboration map
Table 4. Top 20 author keywords with the highest frequency
Rank Keyword Occurrences
1 aged 656
2 malnutrition 588
3 nutrition status 259
4 frailty 230
5 sarcopenia 220
6 nutrition assessment 195
7 mini nutritional assessment 167
8 nutrition 159
9 mortality 105
10 ageing 96
11 geriatric nutritional risk index 82
12 geriatric medicine 81
13 depression 67
14 nursing home 63
15 cognitive impairment 61
16 geriatric assessment 61
17 deglutition disorders 55
18 quality of life 53
19 dementia 48
20 community 42
and well-defined core characteristics: Module 1 (red keywords with the core ones being "frailty", "comprehen-

nodes) focuses on the diagnosis, assessment and relevant
clinical outcomes of malnutrition, including 17 keywords
with the core ones being "malnutrition", "nutrition as-
sessment" and "prognosis"; Module 2 (green nodes) cen-
ters on the associations between geriatric nutritional sta-
tus and physical function as well as sarcopenia, involving
15 keywords with the core ones being "sarcopenia, "nu-
trition status" and "physical function"; Module 3 (blue
nodes) addresses the correlations between nutritional sta-
tus of the elderly and care settings as well as adverse
events, covering 12 keywords with the core ones being
long-term care, "fall" and "cognitive" "impairment";
Module 4 (yellow nodes) focuses on the integration of
frailty and geriatric nutritional assessment, including 8

sive geriatric assessment" and "screening"; Module 5
(purple nodes) concentrates on the association studies
between clinical outcomes and chronic diseases, involv-
ing 7 keywords with the core ones being "diabetes", "can-
cer" and "geriatric assessment"; Module 6 (cyan nodes)
focuses on the cross-interactions between medications
and nutrition, covering 7 keywords with the core ones
being "mortality" and "polypharmacy".

Furthermore, 58 keywords were screened with a mini-
mum occurrence frequency of no less than 40, and
VOSviewer software was used to generate the keyword
cluster map for in-depth analysis (Supplementary Figure
2). The findings indicated that current research on geriat-
ric nutritional assessment focuses on several key research
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Figure 7. Keyword co-occurrence cluster analysis

hotspots: (1) Standardized diagnostic and assessment
tools for malnutrition, with a focus on the clinical appli-
cation and standardized adaptation of such assessment
tools; (2) Multi-system associations between nutritional
status and geriatric syndromes, exploring the comorbidity
characteristics and mutual influences of nutrition with
sarcopenia, frailty and cognitive impairment; (3) Nutri-
tional management practices in diverse care settings, cov-
ering community, nursing home, long-term care and other
multiple application scenarios; (4) Correlations between
nutrition and clinical outcomes as well as chronic diseas-
es, analyzing the impacts of nutrition on the prognosis of
elderly patients and the management of chronic diseases;
(5) Integration of nutrition into comprehensive geriatric
assessment, emphasizing the collaborative intervention of
nutrition with rehabilitation and physical activity.

Based on the clarified clustering characteristics of key-

Trend Topics

prognostic nutritional index -
prediction model -

dehydration -

geriatric nutritional risk index -
covid-19

intrinsic capacity -

older adults -

walidity -

physical-activity -

words, this study further used the bibliometrix package in
R to construct a temporal evolution map of research top-
ics (Figure 8). This map was used to systematically trace
the temporal evolutionary trajectory of specific research
topics in geriatric nutritional assessment and to clearly
present the dynamic changes in the field's research focus.
The results indicated that the period from 2016 to 2019
represented the initial exploratory stage of this field, with
research focuses concentrated on specific clinical scenar-
ios and basic intervention measures, including hip frac-
ture patients, European consensus, randomized controlled
trials, hospitalized patients, nutritional recommendations,
and protein intake. This reflected the exploratory atten-
tion to nutritional management for specific geriatric popu-
lations, the standardization of clinical research design,
and basic nutritional interventions in the early stage of the
field’s development, laying a solid, practical, and meth-
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Figure 8. Temporal evolution of research hotspots in geriatric nutritional assessment
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odological foundation for subsequent research.

From 2020 to 2021, the field entered a period of in-
depth exploration of core scientific issues, during which
research priorities gradually shifted to the central ques-
tions in geriatric nutrition and health research. The occur-
rence frequencies of keywords such as the elderly, malnu-
trition, prevalence, mortality, and association analysis
rose remarkably. Meanwhile, the prominent emergence of
research themes including sarcopenia, frailty, and physi-
cal activity marked the expansion of research from a sin-
gle focus on nutritional issues to a multidimensional in-
terdisciplinary perspective of comprehensive geriatric
health, with studies beginning to focus on the intrinsic
correlations between nutritional status and geriatric phys-
iological functions as well as overall health status.

From 2022 to 2025, the field exhibited distinct charac-
teristics of cutting-edge expansion, with the gradual
emergence of emerging keywords such as the Geriatric
Nutritional Risk Index, intrinsic capacity, COVID-19,
dehydration, prediction models, and the Prognostic Nutri-
tional Index. This phenomenon reflected an emerging
research trend in this field: shifting toward the develop-
ment of precision assessment tools for geriatric nutritional
risk and the construction of prediction models for clinical
outcomes. These advances represent an initial step toward
precision nutritional assessment, although they have not
yet reached the level of true individualized assessment
characterized by multi-omics data integration.

By synthesizing the findings of keyword cluster analy-
sis and temporal evolution characteristics, this study ex-
plicitly identified three core research hotspots in the field
of geriatric nutritional assessment: (1) the development of
screening and assessment tools for geriatric malnutrition,
as well as research on the correlations between such tools
and various clinical outcomes, with the core objective of
promoting the standardization and clinical translation of
these assessment tools; (2) the extension of research from
single nutritional indicators to the complex interrelations
between nutritional status and comprehensive geriatric
health issues (e.g., sarcopenia and frailty), focusing on

exploring the mutual interaction and comorbidity mecha-
nisms between malnutrition and these geriatric syn-
dromes, while analyzing the mediating or moderating
effects of modifiable factors such as physical activity in
this process, which highlights a multidimensional and
systematic perspective of geriatric health assessment; (3)
the integration of multidimensional data via prediction
models to achieve precision stratification of nutritional
risk and accurate prediction of clinical outcomes. On this
basis, current research supports evidence-based risk strati-
fication and targeted nutritional management across dif-
ferent clinical scenarios, while truly individualized nutri-
tional assessment based on multi-omics integration re-
mains an important future direction.

Co-cited reference analysis

The present study conducted a systematic bibliometric
analysis of 45,601 co-cited references spanning 10 years
and delineated the foundational literature in the field of
geriatric nutritional assessment. When ranked by total
citations, the top 10 core references each had at least 173
citations (Table 5). Among them, the study by Rubenstein
LZ, published in the Journal of Gerontology Series A:
Biological Sciences and Medical Sciences in 2001,20
garnered 378 citations, establishing it as the core bench-
mark reference in this field. Meanwhile, this reference
recorded a Total link strength of 1481, ranking it as the
document with the highest cumulative connectivity to
other core references in the field within the co-citation
network constructed in this study, further validating the
core academic value of this work.

Using a co-citation frequency cutoff of 50 or higher,
this study ultimately screened out 52 key references and
plotted a co-citation network diagram using VOSviewer
software (Figure 9). The results show that the node corre-
sponding to the aforementioned study by Rubenstein LZ
is the central node,” confirming the extensive academic
relevance of this literature in the field and its sustained,
far-reaching impact on the development of subsequent
related research.

Table 5. Top 10 core co-cited references in the field of geriatric nutritional assessment

Cited References Citations Total link strength
RUBENSTEIN LZ, 2001, ] GERONTOL A-BIOL, V56, PM366, doi: 378 1481
10.1093/GERONA/56.6.M366%°

KAISER MJ, 2009, ] NUTR HEALTH AGING, V13, P782, doi: 325 1299
10.1007/S12603-009-0214-73

FRIED LP, 2001, ] GERONTOL A-BIOL, V56, PM146, doi: 272 1076
10.1093/GERONA/56.3.M146%

VELLAS B, 1999, NUTRITION, V15, P116, doi: 10.1016/S0899- 246 880
9007(98)00171-33¢

FOLSTEIN MF, 1975, J PSYCHIAT RES, V12, P189, doi:10.1016/0022- 232 1052
3956(75)90026-63

CRUZ-JENTOFT AJ, 2019, AGE AGEING, V48, P16, 187 765
doi:10.1093/AGEING/AFY 16937

GUIGOZ Y, 2006,  NUTR HEALTH AGING, V10, P46638 186 750
GUIGOZ Y, 1996, NUTR REV, V54, P0¥ 185 734
BOUILLANNE O, 2005, AM J CLIN NUTR, V82, P777, 175 442
doi:10.1093/AJCN/82.4.7774

CHARLSON ME, 1987, ] CHRON DIS, V40, P373, doi:10.1016/0021- 173 686

9681(87)90171-8%2

Total link strength: cumulative co-citation linkage strength among references
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Figure 9. Co-citation network of references

Citation burst documents are those frequently cited by
scholars in a specific research field over a given period.
In this study, 25 highly cited references with prominent
citation-burst characteristics were identified in Cite-
Space using the top 25 cited references, a burst strength
threshold of 2, and a minimum burst duration of 2 years
(Figure 10). Among these references, the most influential
is Malnutrition in Older Adults—Recent Advances and
Remaining Challenges, published by Norman K in Nutri-
ents in 2021,2! which has a burst strength of 23.6 and a
burst period from 2023 to 2025. As a comprehensive re-
view in the field of geriatric nutritional assessment, this
paper synthesizes existing research findings to construct a
complete evaluation framework covering the dimensions
of "definition-tool-indicator-etiology". It also clarifies the
relevant clinical norms, including the application criteria
for the Global Leadership Initiative on Malnutrition
(GLIM).

DISCUSSION

Currently, healthy aging has emerged as a core strategy
and a broad consensus within the international communi-
ty for addressing the challenges posed by population ag-
ing.?> 2 As a globally recognized core pillar of healthy
aging, geriatric nutritional assessment constitutes an es-
sential component of standardized, evidence-based man-
agement tailored to the unique challenges faced by older
adults, including physiological function decline, high
comorbidity prevalence, high rates of malnutrition con-
cealment, and impaired eating and metabolic capacity.?*?’
Against this backdrop, the bibliometric analysis of re-
search on geriatric nutritional assessment can provide
valuable insights into the field’s developmental trends,

disciplinary characteristics, and global research patterns,
which are crucial for guiding future research directions
and promoting the implementation of healthy aging strat-
egies.

Statistical results showed that the annual publication
volume in the field of geriatric nutritional assessment
maintained a steady and continuous upward trend from
2016 to 2024, with particularly notable growth in 2024.
Preliminary data from the partially indexed 2025 litera-
ture showed a continued rapid growth trend. This devel-
opmental trend is closely associated with the intensifying
global population aging, as the growing elderly popula-
tion has further highlighted the importance of geriatric
nutritional assessment and driven increased academic
attention to this field.!

At the disciplinary level, the close linkage of this field
with geriatrics, nutrition and dietetics, general medicine,
public health, and nursing indicates that geriatric nutri-
tional assessment has moved beyond a narrow nutritional
perspective and has developed into a practice-oriented
area that connects clinical care, rehabilitation, long-term
management, and healthy aging.

The journal distribution further underscores the field's
translational nature. On the one hand, the concentration of
publications in journals such as Nutrients and Journal of
Nutrition, Health & Aging indicates that much of the lit-
erature is situated at the interface between nutrition sci-
ence and geriatric care. On the other hand, the strong cita-
tion influence of Clinical Nutrition suggests that studies
with greater academic impact are often those that link
nutritional assessment with clinically meaningful out-
comes and decision-making. Taken together, this pattern
implies that the field values not only methodological
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Figure 10. Citation bursts

development, but also the clinical applicability of assess-
ment strategies in real-world geriatric practice.

From the perspective of contributors and collab-
orative networks, the field appears to have developed a
multicenter yet still uneven international structure. China
has emerged as the leading contributor in terms of publi-
cation volume, while the United States shows stronger
citation influence, and Italy occupies a central position in
international collaboration. This pattern suggests that
publication productivity, academic influence, and collab-
orative centrality are not necessarily aligned in the same
countries. It also implies that the next stage of develop-
ment in geriatric nutritional assessment may depend not
only on increasing publication output but also on
strengthening cross-regional collaboration, multicenter
validation, and the international comparability of assess-
ment frameworks. The relatively multi-cluster structure
observed at the author and institutional levels further sup-
ports the view that, although a collaborative foundation
has already been established, deeper integration across
research teams is still needed.

The keyword analysis suggests that geriatric nutritional
assessment has gradually evolved from a narrow focus on
malnutrition identification to a more integrated, clinically
oriented framework. Nutritional assessment is increasing-
ly linked to functional decline, geriatric syndromes, and
prognosis, indicating that nutrition is no longer viewed
solely as supportive care but as an important component
of geriatric health management.?!

A key implication of these findings is the continued
importance of nutritional screening and assessment tools.
This reflects the practical need for standardized, clinically
applicable methods that capture the complex, multidi-
mensional nature of nutritional risk in older adults, espe-
cially in the presence of multimorbidity, functional im-
pairment, and dependency.28 Another important finding
is the close connection between nutritional status and

geriatric syndromes such as sarcopenia, frailty, and cogni-
tive impairment. This suggests that nutritional problems
in older adults should be understood from a systemic per-
spective, as they are closely intertwined with physical
function, vulnerability, and loss of independence. In addi-
tion, the growing attention to prediction models and nutri-
tional risk indices suggests that the field is moving toward
more precise risk stratification and targeted nutritional
management.?’ It is important to note that most current
prediction models are based on conventional clinical and
laboratory parameters, rather than multi-omics data.
Therefore, this trend represents an initial phase of preci-
sion-oriented development, and true individualized nutri-
tional assessment integrating genomics, metabolomics,
and other omics technologies remains an important future
direction for the field.

The co-cited reference analysis further clarifies the
field's intellectual evolution. The central position of Ru-
benstein et al. and the Mini Nutritional Assessment high-
lights the long-standing methodological importance of
standardized nutritional screening tools.?’ At the same
time, the prominence of references related to frailty phe-
notypes,*® sarcopenia consensus,’' comorbidity indices,>?
and cognitive assessment suggests that geriatric nutrition-
al assessment has increasingly been incorporated into the
framework of comprehensive geriatric evaluation.?
Meanwhile, the strongest recent citation burst was ob-
served for the Norman et al. review,?! indicating that the
field is moving from early tool exploration toward stand-
ardization, evidence synthesis, and clinical translation. In
particular, the dissemination of the GLIM criteria appears
to be promoting greater methodological consistency and
international comparability in geriatric nutritional as-
sessment research.?

Taken together, three major developmental directions
can be identified in this field: first, the standardization,
refinement, and clinical translation of nutritional screen-
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ing and assessment tools; second, a deeper exploration of
the interactions between nutritional status and multidi-
mensional geriatric syndromes such as sarcopenia, frailty,
and cognitive impairment; and third, the development of
precision-oriented nutritional management strategies
based on multidimensional clinical data integration and
predictive modeling, with multi-omics-based individual-
ized assessment remaining an important future direction.
These trends suggest that geriatric nutritional assessment
is evolving from a standalone screening activity into a
key component of comprehensive geriatric care, with the
ultimate goal of supporting early risk stratification, tar-
geted intervention planning, and continuity of care for
older adults.

This study also has several limitations that should be
acknowledged. As a bibliometric analysis based on two
major international databases, this study is inevitably sub-
ject to several limitations related to study design, data
sources, and analytical methods. First, only English-
language original articles and reviews were included in
this study, which may have omitted important non-
English studies, particularly those published in Chinese,
Japanese, and Spanish. Notably, China ranks first in glob-
al publication output in this field, and the exclusion of
Chinese-language literature may lead to an underestima-
tion of the research contribution from Chinese scholars
and a partial understanding of regional research character-
istics. Second, although WoSCC and Scopus are widely
used multidisciplinary databases for bibliometric analysis,
PubMed, Embase, Chinese National Knowledge Infra-
structure (CNKI), and other medical or regional databases
were not included. The exclusion of these databases may
have led to the omission of clinically oriented studies and
regional publications, thereby limiting the global repre-
sentativeness and external validity of the findings. Third,
because of differences in data formats and citation rules
between the two databases, the datasets were not merged,
and the Scopus data were used only for supplementary
analysis. This may have affected the overall completeness
and comparability of the findings to some extent. Finally,
although synonymous terms were merged during key-
word analysis, the definition and consolidation of certain
professional terms may have a certain degree of subjec-
tivity, which may have influenced the precision of the
clustering results.

Conclusion

In conclusion, global research on geriatric nutritional as-
sessment from 2016 to 2024 shows sustained growth.
Preliminary data from partially indexed literature in 2025
indicate that this rapid growth trend continued, accompa-
nied by increasing interdisciplinary integration and a clear
shift toward precision-oriented research. The field has
progressed from malnutrition identification and basic tool
exploration to a more advanced stage emphasizing multi-
dimensional assessment, risk stratification, and targeted
nutritional management. Future research should strength-
en international and cross-regional collaboration, promote
the validation and implementation of standardized as-
sessment tools across different populations and care set-
tings, and accelerate the integration of predictive models
into clinical decision-making, and explore the application

of multi-omics technologies to achieve truly individual-
ized geriatric nutritional assessment.
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