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[Abstract] Objective With the expansion of theories concerning aging and the rapid evolution of artificial
intelligence (AI) methodologies, the integration of AI and longevity medicine has emerged as a critical pathway for
extending human healthspan. This study is aimed at a systematic characterization of the research landscape, collaboration
networks, and frontier trends in this interdisciplinary field, so as to inform clinical translation and the development of the
health management industry. Methods The Web of Science Core Collection, including Science Citation Index
Expanded (SCIE) and Social Sciences Citation Index (SSCI), was used as the data source. English-language publications in
the interdisciplinary field of AI and longevity medicine between 2010 and 2025 were systematically retrieved, and 4170
valid records were included for a joint analysis using Bibliometrix and CiteSpace 7.0. Results Annual publication output
showed exponential growth. The global research landscape exhibited a China-US dual-core and a multipolar pattern, with
institutional collaborations clustering into 3 major networks spanning Asia-Europe, the United States, and Continental
Europe. Research topics were clustered into five major themes—the core concepts of aging and multimorbidity, AI-driven
body composition and musculoskeletal assessment, deep-learning-based evaluation of brain aging through neuroimaging,
wearable sensing and mobile health, and digital phenotyping and mental health. Marked differences in research priorities
were observed among the three leading contributors, including China, the United States, and the United Kingdom. China
demonstrated broad research coverage and clinically oriented multi-track development, the United States led in
methodological innovation and digital phenotyping, and the United Kingdom concentrated on brain age research.

Conclusions This study systematically delineates the research landscape, collaboration networks, and frontier
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trajectories in the interdisciplinary field of AI and longevity medicine, providing data-driven evidence and decision-

making support for advancing clinical translation and the development of the health management industry in this field.
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Fig 1 PRISMA flow diagram of the study selection process

1200 +

800

Publications

400 +

2016-2020

2010-2015

nada b

United
States

2021-2025

B2 FEANERSERMRIH

Fig 2 Annual publication trends and country/region distribution

A: Annual publication output in 2010-2025; B: evolution of national output shown as Voronoi treemaps for three periods (2010-2015, 2016-2020, and 2021-2025).
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CAS: Chinese Academy of Sciences; CNRS: Centre National de la Recherche Scientifique (French National Centre for Scientific Research); INSERM: Institut National
de la Santé et de la Recherche Médicale (French National Institute of Health and Medical Research); KCL: King's College London; MGH: Massachusetts General Hospital;
UC System: University of California System; UCL: University College London. A: Louvain-based collaboration network of the 300 most productive institutions, partitioned
into a China-Europe network (cluster 1), a US network (cluster 2), and a European network (cluster 3); B: the top 18 institutions ranked by publication output and their

community membership.
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Fig 5 Thematic clustering, burst detection and timeline evolution

A: Louvain-based keyword co-occurrence network (5 clusters); B: top 25 keyword burst detection by CiteSpace, showing the onset, end, and strength of each burst; C:

CiteSpace keyword timeline with clusters labelled by the log-likelihood-ratio (LLR) algorithm.
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%1 Louvain5CiteSpace B4 R 3188

Table 1 Correspondence between Louvain co-occurrence clusters and CiteSpace timeline clusters

Louvain co-occurrence cluster (Fi;

g54)

CiteSpace cluster
(Fig 5C)

Shared thematic focus

Representative keywords

Cluster 1: Aging and multimorbidity core

concepts

Cluster 2: Al-driven body composition and #0 sarcopenia

#1 cellular senescence

disease

musculoskeletal assessment screening
Cluster 3: Deep-learning-based #3 brain age Neuroimaging-based brain-age
neuroimaging aging evaluation assessment

Cluster 4: Wearable sensing and mobile #4 fall detection Wearable and mobile-health
health applications

Cluster 5: Digital phenotyping and mental ~ #2 digital phenotyping Digital phenotyping and mental
health health

Methodology dispersed across clusters

#5 machine learning

Aging mechanisms and age-related

Sarcopenia and body-composition Al

Early methodological foundation

cellular senescence; biomarkers; Alzheimer's
disease; cancer; cardiovascular disease

sarcopenia; body composition; computed
tomography; osteoporosis; muscle mass

deep learning; brain age; magnetic resonance
imaging; neuroimaging; mild cognitive
impairment

wearable sensors; wearable devices; physical
activity; fall detection

digital phenotyping; digital health; mental health;
depression

machine learning; prediction; classification

Because the two algorithms differ in edge weighting and boundary assignment, a few peripheral keywords (e.g., Alzheimer's disease, older adults) may fall

into different clusters across the two panels.
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