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Discussion
Our principal findings hold profound implications. For public health, the findings confirm the necessity of

infodemiology and provide methodological support for developing audience-segmented public health

communication strategies. For health research, the knowledge map can be used to establish research

priorities and strategically optimize the allocation of resources. For healthcare, technologies in this field can

be applied to develop real-world pharmacovigilance systems, assist in identifying potential pathological

targets, and enhance understanding of patient journeys and improving medical services.

Limitations:

This study has several limitations, including limited data comprehensibility due to the inclusion of only

English-language literature from PubMed, time lag resulting from variations in research and publication

dates, methodological reliance on keywords that may fail to capture minor distinctions, and conclusions that

reveal correlations and trends rather than causal relationships.

Introduction
By 2025, over 5 billion people worldwide use social media which host vast amounts of user-

generated data [1]. Consequently, Social Media Mining (SMM) has become as an emerging field to

get health information from social media data through data mining methods [2–4]. It enables real-

time monitoring of health issues, serving as a supplement to traditional data analysis. Existing

reviews mainly analyze isolated applications or methods, with limited exploration of correlations and

temporal evolution of topics [3, 5–8]. This study addresses these gaps by a hybrid bibliometric

analysis based on natural language processing (NLP) models and machine learning (ML)

algorithms. The research workflow is illustrated in Figure 1.

Research Questions: What are themes of research of SMM in healthcare and their latent patterns?

What are the developmental stages, strategic positioning, and future potential research themes? We

aim to provide researchers, funders and policymakers a systematic synthesis and strategic roadmap

in SMM.

Results
Exploratory Descriptive Analysis

The field of social media mining for health has seen explosive growth since 2020, with

publication volumes predicted to peak in 2025. The research landscape is concentrated,

with the United States and China as primary hubs, and a small network of core scholars

collaborating across key institutions. Foundational journals like the Journal of Medical

Internet Research are central to the discourse. A keyword analysis confirms this dynamic,

revealing a stable foundation of terms like ‘social media’, “NLP” and “ML” punctuated by

event-driven bursts such as “COVID-19” and “vaccine hesitancy.”

Topic Profile based on UMAP–HDBSCAN Cluster Analysis and Strategic Mapping

Theme Evolution Trajectory Based on Dynamic Temporal Analysis

Figure 1: Research Workflow 
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Figure 2: 3D Thematic Map of Research in SMM from 2015 to 07/31/2025
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During this phase, research themes emerged from

the convergence of ML and NLP technological

advancements with specific needs in pharma-

covigilance and rare diseases. Though studies were

relatively fragmented, they exhibited strong purpose-

fulness, with technology driving applications. While

this marked only the foundational stage of metho-

dology and emerging applications.

The COVID-19 pandemic provided unprecedented data,

attention, and application scenarios. Consequently, leading to

explosive growth in research scope and rapid diversification of

research themes. This phase was problem-driven mobilizing

all methodological approaches and application directions

(vaccines, monitoring, attitudes) to serve its needs.

After explosive growth, research themes started to

reconsolidate. Methods remain central. This indicates

that technologies are maturing and being syste-

matically applied to health research. Furthermore,

the latest research applies systematic methodologies

to prior, long-term public health challenges like

“vaccines” and “mental health.”
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