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Abstract. With the development of information technologies such as big data, cloud computing, and artificial intelligence, the 

application scenarios of citizen science worldwide are no longer limited to natural science research. A large number of 

application cases have emerged in the field of medical health, which suggests that the development of citizen science may bring 

new impetus to medical health. This study employs CiteSpace for a bibliometric analysis to evaluate the current status, 

objectives, and methodologies of citizen science in global healthcare. An analysis of 248 articles from the Web of Science Core 

Collection reveals that citizen science is predominantly implemented in high-income countries, including the United States, the 

United Kingdom, Germany, and the Netherlands, with significant applications in public health, chronic disease management, 

infectious disease surveillance, and digital health. The COVID-19 pandemic has further catalyzed the integration of citizen 

science into health surveillance and public health responses. Conversely, in low- and middle-income countries (LMICs), the 

development and implementation of citizen science remain nascent, primarily concentrated in traditional domains such as 

environmental science, ecology, and biodiversity conservation, with limited penetration into the healthcare sector. Several 

structural barriers, including inadequate technological infrastructure, insufficient policy support, limited public engagement, and 

constrained resource allocation, have impeded the broader adoption of citizen science in these regions. To mitigate these 

challenges, this study proposes targeted strategies, these interventions are anticipated to facilitate the expansion of citizen 

science’s role in global health governance, ultimately contributing to improved public health outcomes and social welfare. 
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1. Introduction 

Citizen science engages volunteers in data collection and processing across a broad spectrum of scientific disciplines, including 

ecology, environmental science, social sciences, and epidemiology. Emerging from the nascent stages of modern science, citizen 

science has undergone substantial growth and diversification in recent decades. Particularly within ecology and environmental 

science, it has produced vast quantities of high-quality data, meticulously gathered and classified by volunteers, thereby 

advancing scientific research and empowering communities to influence policy and decision-making processes [1,2]. 

Originating in high-income countries, citizen science within ecology and environmental science has served as a foundational 

model for other disciplines. As its applications have matured, citizen science has expanded into additional domains, facilitating 

the broader dissemination of scientific knowledge and enhancing community influence in decision-making processes [3,4]. 

Concurrently, advancements in research methodologies and data validation have further entrenched citizen science’s role in 

contemporary scientific inquiry [5]. By leveraging citizen science, researchers can access otherwise inaccessible data, foster 

community engagement, and catalyze changes in policy and practice [6]. 

In recent years, citizen science has exhibited considerable potential in enhancing public health, optimizing disease prevention, 

and advancing health surveillance, which has facilitated its substantial expansion into the healthcare domain. Citizen science 

plays a pivotal role in monitoring vector-borne diseases. For example, a project in Maine, USA, focused on tick distribution and 

pathogen infection, significantly enhancing data quality and coverage [7]. In Italy, a citizen science initiative monitoring 

Trichinella infections in wild boar meat strengthened zoonosis control and prevention [8]. During the COVID-19 pandemic, 

citizen science facilitated the online community’s understanding of COVID-19’s impact on daily life, enabling researchers to 

comprehensively assess the disease’s complex effects [9]. 
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The role of citizen science in chronic disease prevention is increasingly recognized; these initiatives are instrumental in 

formulating and evaluating interventions through community engagement and data collection [10]. Additionally, citizen science 

projects in chronic disease management contribute to enhanced healthcare and patient quality of life by gathering feedback and 

insights from patients [11]. Moreover, citizen science can bolster vaccine uptake and the implementation of public health 

policies by identifying factors contributing to vaccine hesitancy and by fostering public trust in science, thereby significantly 

increasing vaccination rates [12]. In broader efforts to achieve health and well-being goals, citizen science has proven to be a 

highly effective approach. By systematically collecting and monitoring data, it addresses gaps in traditional data sources and 

supports the achievement of global health objectives [13]. This methodology not only bridges data gaps but also mobilizes 

public participation at local, national, and global levels, thereby fostering policy development and action [6]. Furthermore, 

citizen science has demonstrated adaptability across various cultural and social contexts; for instance, in Nigeria, older 

participants improved their physical activity by assessing their local environment [14]. 

As citizen science continues to evolve within the healthcare sector, its scope and impact are anticipated to expand, providing 

critical support for public health and healthcare policy development. Nevertheless, despite growing international interest, 

academic research on citizen science remains limited in low- and middle-income countries (LMICs). In these regions, citizen 

science is still nascent, primarily concentrated in traditional fields such as environmental science, ecology, and biodiversity 

conservation. 

This study aims to conduct a comprehensive bibliometric analysis of citizen science practices in healthcare globally using 

CiteSpace. Through an in-depth examination of key literature, it reviews the current landscape of citizen science in healthcare, 

identifies major research hotspots and collaboration networks, and explores specific applications and objectives. Furthermore, 

the study provides insights into how these practices can be tailored to enhance healthcare development in low- and middle-

income countries. 

2. Methodology 

In this study, CiteSpace 6.3.R3 (Advanced) was employed to conduct a comprehensive bibliometric analysis. CiteSpace is a 

robust scientometric tool used to visualize and analyze data, revealing the structure, patterns, and dynamics of scientific 

knowledge across disciplines. It is widely recognized for generating knowledge maps in bibliometric studies [15]. CiteSpace 

facilitates the extraction of valuable insights from extensive literature, uncovering the frontier dynamics of disciplinary 

development and the evolution of academic research [16]. The tool effectively detects and visualizes emerging trends and 

transient patterns in academic literature [17]. Furthermore, its multi-perspective analysis provides multidimensional insights into 

the identification and labeling of research clusters [18]. 

To ensure the accuracy, comprehensiveness, and representativeness of the data, the Web of Science Core Collection database 

(1985-present) was selected as the primary data source for this study. This study specifically utilized the Science Citation Index 

Expanded (SCI-EXPANDED) and the Social Sciences Citation Index (SSCI) as primary sources of data from various subsets of 

the Web of Science database. 

In addition, this study used Boolean operators for advanced search to accurately filter literature related to citizen science in 

the healthcare sector. This strategy was chosen to maximize the relevance and accuracy of the search results and minimize the 

confusion of redundant information. The search topic was ‘citizen science’ or ‘citizen science data,’ and 28 Web of Science 

categories related to healthcare were included. Document types were restricted to ‘articles,’ and the study period focused on the 

last decade (2014-2024) to ensure the currency of analysis and timeliness of research. 

Applying these stringent search and screening criteria initially yielded 364 documents (search conducted on August 1, 2024). 

To further ensure the quality and relevance of the data, the study manually reviewed these documents and excluded those that 

did not align with the research theme or did not meet quality criteria. Ultimately, 248 high-quality documents were selected for 

the bibliometric analysis in this study. 

3. Result 

3.1. Overview of the general research landscape 

An initial analysis of 248 articles from the Web of Science Core Collection reveals key patterns in the distribution of research 

across different years, countries, and disciplines. 

The trend in annual publication volume shows that 2021 accounted for 18.145% of the dataset, marking the peak year, likely 

due to the global COVID-19 pandemic, which spurred research demand. In the following years, publication shares fluctuated, 

with a slight decrease in 2022 to 12.097%, followed by an increase in 2023 to 16.532%. Despite these fluctuations, the citation 

counts continued to rise significantly, reflecting the ongoing relevance and impact of citizen science in healthcare. 

The distribution of research across countries shows that the United States leads with 39.113% of the total, reflecting its 

robust implementation of citizen science projects supported by strong policies and research funding. The United Kingdom 

follows with 16.532%, benefiting from proactive policies that promote community engagement. The Netherlands and Germany 
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also contribute significantly, accounting for 12.5% and 10.887%, respectively, highlighting the strong participation of European 

countries. Australia and Canada add 8.468% and 8.065%, respectively. 

In terms of journal distribution, BMC Public Health leads with 5.645% of the total, followed closely by Frontiers in Public 

Health with 5.242%. These journals emphasize the significant role of citizen science in public health, particularly in enhancing 

outcomes and informing policy decisions. While prominent journals such as The Lancet Public Health and the American Journal 

of Public Health also contribute significantly, the distribution of articles across 120 different publications highlights the 

interdisciplinary nature of citizen science, reflecting its diverse applications in environmental science, social policy, and disease 

surveillance. 

The literature is primarily concentrated in public and environmental health, with 45.968% classified under Public, 

Environmental, and Occupational Health. This emphasizes citizen science as a mainstream tool in disease surveillance and 

pollution control. Other key disciplines, including Health Care Sciences (13.71%), Infectious Diseases (10.887%), Health Policy 

Services (10.484%), Tropical Medicine (10.081%), and Parasitology (9.274%), further illustrate the broad applicability of citizen 

science. These findings underscore its significant role in monitoring infectious diseases, advancing tropical medicine research, 

and improving healthcare services, which are crucial for global health goals. 

3.2. Research hotspots analysis 

This study conducted a comprehensive analysis of literature from January 2014 to August 2024 using CiteSpace to identify 

research hotspots and trends. The time span was set from 2014 to 2024, with each time slice representing one year, capturing 

annual shifts in research focus. Titles, abstracts, authors, keywords (DE), and keyword plus (ID) terms were included as 

vocabulary sources to ensure thorough coverage of research topics. The g-index with a k-value of 50 was selected for node 

selection due to its effectiveness in highlighting high-impact research nodes by assigning greater weight to highly cited articles. 

This approach is particularly useful in interdisciplinary fields like the intersection of citizen science and healthcare, where 

citation distribution is often uneven. The g-index method, therefore, ensures that impactful research, even with fewer 

publications, is adequately represented, providing a reliable basis for identifying research hotspots [19]. Keywords for each time 

period were refined and subjected to cluster analysis, with the 10 largest clusters retained to capture the most representative 

research themes. This step focused on the most significant research hotspots, enhancing the accuracy of the analysis by 

eliminating noise. Finally, the Cluster View-Static and Show Merged Network functions were utilized for visualization, offering 

a clearer depiction of the network structure and clustering, and making the analysis of research hotspots and trends more precise. 

Cluster analysis identified 10 main clusters, reflecting the academic community’s concentrated focus on specific research 

directions during this period (Figure 1). These clusters not only represent independent research priorities but also reveal the 

complex interrelationships among them, demonstrating the extensive interdisciplinary collaboration that characterizes modern 

healthcare research. Among these, Cluster #0 (West Nile virus) occupies a central position, serving both as a distinct research 

focus and a crucial link to other topics. Research in this cluster covers infection prevention, transmission pathways, and climate 

change impacts on disease spread, highlighting its central role in shaping related research areas. 

 

Figure 1. Keyword Clusters from 2014 to 2024 
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This interdisciplinary nature is further exemplified by the connection between Cluster #3 (systems science) and Cluster #5 

(citizen science). These clusters highlight the role of systems science in addressing complex public health challenges and the 

innovative contributions of citizen science through public data participation. Cluster #1 (physical activity) and Cluster #2 (digital 

health) highlight two major directions in contemporary health research. Physical activity research, particularly within public 

health, continues to be a focal point due to its critical role in addressing obesity and cardiovascular disease prevention. The rapid 

expansion of digital health research, marked by Cluster #2, reflects its rising importance in areas such as wearable devices, 

telemedicine, and health data analytics, driven by technological advancements. Additionally, Cluster #4 (school health) and 

Cluster #6 (workplace) illustrate the application of health research in specific populations—school health focusing on children 

and adolescents, and workplace health targeting employee well-being and productivity. 

Further analysis of literature data from 2014 to 2024 using CiteSpace identified keywords with significant citation bursts 

during this period (Figure 2). These bursts highlight topics that gained substantial attention, often due to emerging trends or 

significant breakthroughs. For instance, the keyword ‘health’ exhibited the highest burst strength in 2015, with a peak in 2020, 

likely linked to the global impact of the COVID-19 pandemic. Similarly, ‘public health’ showed strong burst behavior starting in 

2023, a trend expected to continue into 2024, reflecting sustained interest in this area. Other notable keywords, such as 

‘knowledge,’ ‘Borrelia burgdorferi,’ and ‘older adults,’ also demonstrated significant bursts, indicating growing research interest 

in knowledge dissemination, Lyme disease, and global aging. Keywords like ‘framework’ and ‘safety’ have also shown bursts in 

recent years, peaking in 2023 and 2020, respectively, suggesting a heightened focus on building safe health systems and 

enhancing health policy effectiveness. Figure 2 illustrates these trends by highlighting specific time points, thus reflecting the 

academic and social context of these research topics. The analysis of citation bursts reveals emerging trends and highlights new 

research hotspots, deepening the understanding of dynamic shifts in healthcare research. 

 

Figure 2. Top 12 Keywords with Strongest Citation Bursts from 2014 to 2024 

3.3. Research network analysis 

The ‘Co-Authors’ node type was utilized in this study for collaboration network analysis, with the Minimum Spanning Tree 

(MST) model employed to optimize the network structure. A k-value of 100 was chosen to effectively capture the complexity of 

co-author relationships, as it allows for the inclusion of more intricate connections while maintaining network clarity. Consistent 

with the research hotspot analysis, this methodology included identical time span settings, data source selection, and analytical 

tools. The MST model was selected for its capacity to simplify complex collaboration networks by retaining only the most direct 

and essential connections, thereby reducing redundancy and enhancing the visibility of core nodes and major collaborative 

relationships. This approach is particularly effective in highlighting researchers with significant influence in citizen science and 

healthcare. By filtering out redundant connections, the MST model is well-suited for identifying critical structures within large-

scale collaboration networks [20]. 

Figure 3 reveals that Abby C. King holds a central position in the collaboration network of key researchers from 2014 to 

2024. Since her first publication in 2015, King has authored 22 papers, demonstrating a high level of academic collaboration. In 

CiteSpace, the degree value indicates the number of direct connections a researcher (node) has with others, representing the 

extent of collaborative relationships. King’s degree value of 21 underscores her extensive collaborative ties, positioning her as a 

pivotal node in the network. Although her centrality value is relatively low at 0.02—suggesting that her collaborations are 

concentrated within specific circles—this high degree value highlights her critical role in maintaining the network’s stability and 

cohesion by fostering strong connections within her collaborative group. Figure 3 also shows that King’s collaboration network 
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has led to the formation of multiple sub-clusters. These sub-clusters are interconnected through key nodes, creating a larger and 

more cohesive academic network. Researchers such as Olga L. Sarmiento and Sandra J. Winter have played pivotal roles in 

linking these subsets, thereby strengthening the overall structure of the network.  

 

Figure 3. Collaboration Network of Key Researchers from 2014 to 2024 

For the collaboration network analysis among research institutions, ‘institutions’ were selected as the node type, with 

consistent time span and parameter settings to ensure comparability. Unlike the co-author analysis, the MST model was not 

applied, preserving all connections within the network. This approach provided a comprehensive view of the collaborative 

relationships among research institutions. 

Figure 4 shows that Stanford University and the University of California System hold central positions in the network, 

emerging as global leaders after 2018 through extensive international collaborations. The color transition in Stanford’s node 

from dark blue to light green indicates a significant rise in collaboration activity post-2018, particularly in health, medicine, and 

citizen science projects. Collaborations between Stanford and institutions like the University of Zurich and the University of 

Oxford have led to successful cross-national research projects, especially those integrating citizen science with health data. 

 

Figure 4. Collaboration Network of Research Institutions from 2014 to 2024 

The analysis highlights the significant roles of the University of California, San Francisco, and the University of North 

Carolina, especially in public health and clinical research. These institutions collaborate closely with leading research centers 
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globally, driving key developments in areas like disease surveillance, vaccine development, and health data analysis. Despite 

their prominence, the network also reveals smaller or less collaborative institutions, represented by smaller nodes with thinner 

connections and darker colors. Though currently less influential, these institutions have made significant contributions in 

specific areas. Participation in targeted projects or collaborations could enhance their research capacity and international 

influence, gradually strengthening their positions in future collaborations. 

3.4. CO-Citation analysis 

This study conducted a detailed co-citation analysis using ‘Cited References’ as the node type. Consistent time spans and 

segmentation methods were applied to ensure the comparability and completeness of the results. This consistency forms a solid 

foundation for in-depth research. The co-citation network map generated by CiteSpace (Figure 5) reveals relationships and 

evolution among research topics, highlighting academic dynamics and emerging trends within relevant fields. 

 

Figure 5. Co-Citation Clusters from 2014 to 2024 

Among the various clusters identified, ‘Health Policy’ (#0) is the largest cluster by node quantity, reflecting widespread 

research interest in policy-level issues. This cluster spans a broad range of topics, from global health initiatives to local policy 

implementations, emphasizing its global impact. As the role of health policy in shaping public health outcomes has become 

increasingly evident, research focus on this area has intensified, particularly in response to global challenges like the COVID-19 

pandemic. Policy interventions have significantly influenced public health decisions, as highlighted during the COVID-19 

pandemic, where policy responses were critical in managing the crisis. 

Closely related to health policy is the ‘Physical Activity’ (#1) cluster, which reflects sustained focus within public health  and 

preventive medicine, particularly in chronic disease prevention and health promotion. This research area is closely linked to 

lifestyle-related diseases such as obesity and cardiovascular conditions. Studies on these diseases provide strong support for 

public health policy formulation and health behavior interventions. The dense node representation in Figure 5 illustrates the 

significant breadth and impact of research in this area. 

Another critical area of research, ‘Population Health’ (#3), reflects ongoing interest in population-level health issues, 

including epidemiology, health inequalities, and targeted interventions. These studies generate crucial data for comprehensive 

public health policy development and highlight global health challenges requiring urgent attention. Epidemiological studies, for 

example, reveal health inequalities in vulnerable populations, underscoring the need for timely policy interventions to address 

these disparities. 

‘Professional-Patient Relationship’ (#5) adds another dimension to these public health concerns by focusing on interactions 

in healthcare, particularly concerning care quality, patient satisfaction, and communication strategies between professionals and 

patients. As healthcare becomes more complex, effective professional-patient relationships have become central to improving 

care quality. The literature in this cluster is interdisciplinary, spanning sociology, psychology, and medical ethics, highlighting 

the research area’s diversity and complexity. Emerging methods in patient engagement and communication are improving both 

patient outcomes and overall care quality. 
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4. Discussion 

4.1. Current status and challenges of citizen science in LMICs 

Citizen science research in low- and middle-income countries (LMICs) remains in its early stages, with limited scope and depth 

compared to the more established frameworks in high-income countries. Although recent years have seen some growth, 

particularly in nations like India, Brazil, and South Africa, the overall output is inconsistent, fluctuating significantly from year 

to year. This variability reflects the sporadic and uneven attention given to citizen science across these regions. Research efforts 

in LMICs are predominantly concentrated in traditional fields such as environmental science (26.2%), ecology (18.6%), 

biodiversity conservation (11.8%), and marine biology (10.1%), with minimal exploration in critical sectors such as healthcare 

and social sciences. For instance, in South Africa, citizen science projects such as the Southern African Bird Atlas Project have 

shown significant potential in species conservation. Through extensive public participation and long-term monitoring of natural 

resources, these projects provide essential data for species conservation and raise public awareness of environmental protection 

[21,22]. Additionally, the successful application of the miniSASS method in water quality monitoring serves as a model for how 

citizen science can contribute to achieving Sustainable Development Goal 6. This method leverages public participation in the 

biological monitoring of water bodies, offering an effective tool for improving water quality and fostering public engagement in 

water resource management [23]. South Africa’s marine citizen science projects have also made notable contributions to global 

marine biodiversity research, particularly in species classification and public awareness of marine environmental protection [24]. 

However, despite these successes in environmental science, similar efforts in public health remain notably absent, highlighting 

significant gaps in applying citizen science to address broader societal issues. In Sri Lanka, research demonstrates the potential 

of citizen science in reducing flood risks by integrating local residents’ perceptions with modern scientific data. For example, in 

the Kalu River Basin, combining local knowledge with scientific analysis significantly enhanced flood management 

effectiveness [25]. This integration not only showcases the value of citizen science in natural disaster management but also 

underscores the importance of incorporating local knowledge into modern scientific practices. Moreover, digital platforms like 

iNaturalist, widely used in biodiversity research, have further amplified the impact of citizen science by enabling vast amounts 

of biodiversity data collection and sharing [26]. The integration of satellite remote sensing with citizen science has proven 

effective in environmental monitoring, though its application remains limited to these traditional domains [27]. Overall, these 

examples illustrate the potential of citizen science in LMICs while also revealing significant gaps in its application to healthcare 

and social sciences. 

Despite the significant progress and potential of citizen science in environmental and ecological fields within LMICs, its 

application in critical sectors like healthcare remains limited. This limitation hampers the broader development of citizen science 

and its capacity to contribute to public health and societal well-being. In contrast, high-income countries have successfully 

leveraged citizen science for healthcare advancements, with platforms like the UK’s ‘Zooniverse’ and the US’s ‘Flu Near You’ 

playing key roles in public health surveillance and research [28]. These platforms benefit from robust infrastructures and high 

levels of public engagement, allowing for large-scale data collection and real-time analysis, as seen in ‘Flu Near You,’ which 

gathered over 660,000 reports from more than 100,000 participants during the 2012-2013 and 2013-2014 flu seasons, enhancing 

data coverage beyond traditional systems like the CDC’s ILINet [29]. These successes highlight the potential for citizen science 

to make significant contributions in healthcare. However, replicating such success in LMICs requires addressing several 

substantial challenges, including inadequate technological infrastructure, socioeconomic and cultural barriers, and insufficient 

policy support. 

First, technological infrastructure in LMICs is often insufficient, with low internet penetration and outdated equipment 

limiting public participation in digital citizen science platforms. For example, during the COVID-19 pandemic in Jordan, the 

shift to remote radiotherapy support was hindered by technological constraints, such as time zone differences and 

communication barriers [30]. Furthermore, the fragmented adoption of Industry 4.0 technologies in these regions, lacking a 

unified framework, exacerbates the challenge of optimizing healthcare systems [31]. Beyond technical challenges, 

socioeconomic and cultural factors also pose significant obstacles. Economic pressures often prevent individuals in LMICs from 

participating in citizen science activities. For instance, during the COVID-19 pandemic, 18.8% of households were unable to 

access necessary healthcare services due to financial constraints, directly reflecting the impact of financial conditions on 

participation in citizen science projects [32]. Socioeconomic inequalities further restrict participation, as seen in urban disparities 

between slum and non-slum residents regarding healthcare service utilization [33]. Moreover, while mobile technology has 

improved maternal and newborn healthcare, its adoption remains limited among low-income households due to disparities in 

mobile phone ownership [34]. The healthcare needs of older adults with multiple comorbidities are also frequently overlooked, 

complicating the promotion of citizen science in diverse social contexts [35]. 

Data quality and privacy concerns represent another critical challenge. The accuracy and reliability of data collected by non-

professionals in citizen science projects are often questioned, particularly in LMICs where primary healthcare workers may lack 

the necessary knowledge for tasks such as genetic services, thereby affecting data integrity [36]. Furthermore, inadequate 

communication and privacy protection mechanisms in remote support projects can lead to risks of data leakage, undermining 

public trust and participation [30,37]. To address these challenges, implementing advanced data protection measures, such as 
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encryption and privacy-enhancing technologies (PETs), is essential. Moreover, the advancement of citizen science in LMICs is 

constrained by insufficient policy support and institutional barriers. Effective citizen science initiatives require robust 

government and institutional backing, which is often lacking in these regions. This lack of support hinders the progress of 

innovative projects [38]. The COVID-19 pandemic highlighted these systemic barriers, as many primary healthcare systems in 

LMICs struggled with ineffective policy implementation, reducing the impact of citizen science in public health [39]. 

Finally, funding insufficiency and sustainability are major challenges. Many citizen science projects in LMICs rely on 

external funding during their early stages, but this funding is often unsustainable, severely impacting their long-term success 

[30]. Additionally, limited data availability, lack of trust, and insufficient evidence of cost-effectiveness in LMICs further 

undermine the sustainability of these initiatives [40]. Ensuring long-term funding stability and sustainable development is 

essential for the continued growth and impact of citizen science in LMICs. 

4.2. Recommendations for advancing citizen science in LMICs 

Advancing citizen science in healthcare within low- and middle-income countries (LMICs) requires a strategic approach that 

effectively utilizes existing resources and enhances community engagement. Leveraging mobile health applications, low-cost 

sensors, and other accessible technologies can improve public participation in scientific research, even under resource 

constraints. The FRESH AIR project, for instance, demonstrates how international collaboration can optimize the use of existing 

technologies to better manage chronic diseases in these settings [41]. By equipping community health workers (CHWs) with 

these technologies, they can more accurately collect and analyze data, helping to overcome socioeconomic and cultural barriers 

that often hinder widespread public involvement [42]. Integrating these technological tools into public health initiatives allows 

LMICs to expand the reach and impact of citizen science without relying heavily on new infrastructure investments. 

The development of robust public health policies that integrate citizen-generated data is essential for improving the 

responsiveness of health systems, especially during crises. The Ebola outbreak highlighted the need for early detection and rapid 

response mechanisms, which can be strengthened by incorporating citizen science into national health surveillance frameworks 

[43]. Beyond data integration, these policies should also focus on building community capacity through initiatives like the 

Health Promoting Schools program. By equipping local leaders and CHWs with the necessary resources and training, these 

policies can enhance the sustainability and impact of citizen science projects, ensuring ongoing community engagement in health 

monitoring [44]. Additionally, the adoption of policies that incentivize the use of technology and encourage active community 

participation—such as through tax benefits or subsidies—can further support the success of these initiatives. 

Ensuring the long-term sustainability and credibility of citizen science initiatives in LMICs requires diversified funding 

strategies and robust data privacy protections. A comprehensive financial framework that includes government backing, 

international partnerships, and private sector investment is critical to maintaining the stability and scalability of these initiatives 

[45]. Allocating funds towards the development and implementation of privacy-enhancing technologies (PETs) is crucial for 

managing and sharing data securely and ethically. Adopting data governance policies inspired by the European Union’s General 

Data Protection Regulation (GDPR) can help build and sustain public trust, which is essential for encouraging widespread 

participation in citizen science [46]. By strategically applying these resources, LMICs can foster a supportive environment for 

citizen science, ultimately leading to significant improvements in public health outcomes. 

5. Conclusion 

This study conducts a comprehensive bibliometric analysis using CiteSpace to critically review the landscape, objectives, and 

methodologies of citizen science in the global healthcare sector. By examining 248 high-impact articles from the Web of Science 

Core Collection, the research highlights the predominant role of citizen science in high-income countries, including the United 

States, the United Kingdom, Germany, and the Netherlands. These nations have established a strong foundation for citizen 

science through policy support, targeted public engagement, and innovations in public health, chronic disease management, and 

infectious disease surveillance. 

The analysis shows that in high-income countries, citizen science initiatives are primarily aimed at enhancing public health 

outcomes, optimizing disease prevention, and improving health monitoring systems. The COVID-19 pandemic notably 

accelerated the adoption of citizen science, emphasizing its critical role in health surveillance and public health interventions. 

Research hotspots include infectious disease surveillance, digital health, and chronic disease management, with significant 

contributions to studies on West Nile Virus and Lyme disease. Furthermore, a robust collaboration network among leading 

researchers and institutions, such as Stanford University, has been identified, with interdisciplinary cooperation significantly 

advancing research depth and impact. 

Citizen science in low- and middle-income countries (LMICs) remains underdeveloped in the healthcare sector, facing 

obstacles such as inadequate technological infrastructure, weak policy support, low public engagement, and resource limitations. 

While nations like India, Brazil, and South Africa have made progress, the overall impact in healthcare remains limited. This 

study proposes strategies including policy enhancement, improving public scientific literacy, optimizing healthcare resources, 
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and fostering international collaborations. Adapting successful approaches from high-income countries to the LMIC context can 

expand the role of citizen science in healthcare, improving public health governance and outcomes. 

Future research should focus on scaling the application of citizen science in LMICs’ healthcare sectors, with an emphasis on 

developing adaptable models that account for unique socio-cultural contexts. The integration of emerging technologies—such as 

AI, IoT, blockchain, and telemedicine—into health data management systems will be crucial. These systems should support 

personalized health management and precision medicine, and encourage broad citizen participation, thereby amplifying the 

global impact of citizen science. 

Availability of data and material 

All of the main data have been included in the results, Additional materials with details may be obtained from the corresponding 

author. 
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