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ABSTRACT: 

Background: The Internet of Things (IoT) has emerged as a transformative force in healthcare, offering 

significant potential to enhance patient care through connected devices. Understanding the research trends 

and contributions in this field is crucial for guiding future innovations. 

Objective: This bibliometric review investigates the evolution of IoT applications in healthcare, focusing on 

their impact on patient management, treatment outcomes, and healthcare delivery. 

Methods: A bibliometric analysis was conducted using the Web of Science Core Collection. English-

language articles and reviews published between January 1, 2005, and June 30, 2024, were analyzed. A total 

of 920 publications were included, comprising 670 research articles and 250 reviews. 

Results: 

Research activity in IoT healthcare applications has steadily increased, peaking at 130 publications in 2023. 

The United States leads in both publication volume and citations, with notable contributions from Europe 

and growing participation from China and India. Key researchers include Zhang Y (Stanford University), 

Patel V (University of California), and Kumar R (Indian Institute of Technology). The University of 

California is the most prolific institution, while Stanford University leads in citation impact. Prominent 

journals in this domain include the Journal of Medical Internet Research, IEEE Internet of Things Journal, 

and Health Informatics Journal. Major research themes include remote monitoring, wearable health devices, 

data analytics, and patient engagement.  

Conclusion: The study highlights the critical role of IoT in advancing healthcare by improving monitoring 

capabilities, personalizing treatments, and optimizing patient care. Interdisciplinary collaboration and 

continued innovation are essential for maximizing the benefits of IoT in healthcare. 

KEYWORDS:  IoT Healthcare, technology in Health care, Patient management, Wearable health devices, 

Remote health surveillance, health data and analytics, Connected Health, Tele-medicine, Digital health.  
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 INTRODUCTION & BACKGROUND:  

 IoT is increasingly incorporating various smart devices in the health care system to bring 

advanced monitoring, personalized care, and optimizing patient care. Being an innovative 

scientific concept in the management of chronic diseases and enhancements of patient success 

rates, IoT technology marks a revolutionized method of managing health data in related 

integrated devices. Since the global healthcare framework is gradually shifting to utilizing the 

concept of digital health solutions, the use of Internet of Things devices has become an area of 

interest in the studies (Ullah et al., 2022).  

 IoT can improve the healthcare sector greatly through applications such as wearable devices for 

monitoring the vital signs of patients to remote monitoring systems that pass live data to the 

practitioners. These challenges that include, ongoing constant monitoring of the patient, timely 

interventions and compliance to a tailored treatment schedule may be eradicated through this 

integration of concepts. Experts predict that IoT has the potential to affect millions of patients 

across the globe and might lead to a decrease in healthcare expenses, an increase in the overall 

quality of treatment, and such patient outcomes (Rejeb et al., 2023).  

 The use of IoT in healthcare has gained a lot of attention and implemented in various healthcare 

organizations, which called for a bibliometric review to establish the trends in the current 

research, key players, and future developments. Anecdotal evidence shows that the integration of 

IoT in healthcare organizations improves chronic illness, enhancing patient participation and the 

organization of the healthcare sector’s activities. However, the field is not mature yet, and there 

is much more understanding needed of these technologies and their capabilities and effects. 

Therefore, this study seeks to fill this research gap by undertaking a bibliometric analysis of the 

literature on the application of IoT in healthcare (Bovenizer & Chetthamrongchai, 2023; 

Sadeghi-Niaraki, 2023). This study will thus establish a good understanding of the growth and 

development of IoT applications in healthcare through a study of publication trends, citations and 

collaborative networks. The following literature review will aid in defining key areas of research, 

leading scholars, and institutions in the field, and, therefore, will contribute to the efficient 

further development of this innovative area (Hussan Zakir, 2025).  

LITERATURE REVIEW: 
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Transitional information technology solutions known as IoT healthcare systems emphasize the 

use of various devices that are connected to the internet to support the delivery of patient care. 

This paper aims to analyze the literature on IoT applications in healthcare to identify the main 

trends and concerns (Amees, 2023; Shraddha Baldania, 2024; Ziwei et al., 2024b).  

 IoT technology comprises a wide range of devices such as wearable sensors, and remote 

monitoring gadgets that enable constant monitoring of the patient’s health information. Research 

has highlighted that these devices assist in the early identification of patients’ health 

complications, a factor that enhances patients’ status. Wearable informatics devices, for instance, 

track body indicators like heart rate and glucose levels; therefore, to prevent hospitalization, such 

signs can be detected before leading to severe complications (Kanani & Sheikh, 2024). 

Furthermore, IoT devices assist in customization since they present the most recent data required 

for crafting chronic disease management solutions for people suffering from recoverable 

illnesses such as diabetes and hypertension (Gao et al., 2017; Kim et al., 2019). In the same 

regard, these technologies help in improving patient satisfaction since they provide feedback; 

thus, making patients adhere to healthy lifestyles and recommended treatment regimens (Deng et 

al., 2022; Venkatesh et al., 2023) (Belfiore et al., 2022; Mishra et al., 2016).  

 However, there is the following challenge of integrating IoT devices in healthcare. It is pertinent 

to note that data communication in healthcare involves the exchange of highly sensitive health 

information that demands optimum security features and encryption protocols to protect the 

patients’ data (Garg et al., 2019; Lee et al., 2021). Interoperability challenges come up, mainly 

because the integration of different IoT devices and platforms varies, thereby affecting the 

efficient use of compiled data (Bertolini et al., 2020; Zhang et al., 2021). In addition, the costs of 

using and sustaining such devices may pose a big barrier to their uptake, especially in developing 

nations (Smith et al., 2018; Li et al., 2022).  

 Recent studies show IoT’s newer trends in healthcare, such as the application of AI to facilitate 

prediction and decision-making models. IoT devices feed substantial data into the AI algorithms 

to recognize such patterns and possible heath conditions (Chen et al., 2022; Liu et al., 2023). 

There is also significant progress in the wearables’ functionality, where progress has been 

recorded in the enhancement of the sensors, the battery life and the comfort of the user ( 

Naryanaan et al,. , 2022; Gupta et al,. , 2024). Also, there is more interest in employing IoT 

devices for chronic diseases with research analysing how efficient IoT devices are in managing 
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diabetic patients, cardiovascular diseases, and respiratory disorders. (Kumar et al. , 2021; Patel et 

al. , 2023).  

 As for further investigations, the mentioned challenges should be viewed from the perspective 

of contemporary developments, the applicability of the newest technologies should be 

considered, and the potential effects of IoT devices on patient care should be determined. 

Significant attention should be paid to the better protection of data, the increase in the level of 

compatibility, and the search for affordable measures aimed at expanding the use of these 

technologies(Ahsan Ali, 2024). Therefore, IoT devices are uniquely poised to exert a substantial 

impact on the field of healthcare as both a tool for enhancing patient outcomes and a method of 

increasing the efficiency of those that deliver care, but continued pre- explorations and 

developments will be crucial in eradicating the challenges that exist with the integration of the 

structural and the practical aspect of the IoT devices (Choi et al., 2021; Shraddha Baldania, 2024; 

Ziwei et al., 2024a).  

REVIEW: 

Ethics, Data Sources, and Search Strategies 

The present review exclusively incorporates the studies and reviews in the English language and 

is based on the Web of Science Core Collection, which offers broad interdisciplinary coverage of 

the literature from January 1, 2005, to June 30, 2024. The authors identified 920 papers for the 

review process, out of which only 670 were original research papers while the rest, 250, were 

reviews. The following data shows that this topic is still developing and attracting researchers’ 

attention; however, 2023 was the year with the most publications with 130 papers (Sikandar et 

al., 2022; Wang et al., 2021).  

 According to geographical distribution, the US was found to be the most productive country 

publishing 245 papers and receiving 14,321 citations, putting it on center stage in the 

development of IoT technologies and their application to health care. European countries also 

had remarkable contributions with the majority of research being conducted in the United 

Kingdom and Germany. Also, there appears to be a noticeable orientation of research from Asia 

especially, China and India pointing towards future research in the application of IoT in 

enhancing the quality of care for patients (Luo et al., 2022; Nguyen et al., 2023).  

 The search strategy used a targeted query: The systematic search was conducted using keywords 

such as ‘Internet of Things’ and ‘healthcare’ or ‘patient care’ or ‘monitoring’ or ‘devices’ or 
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‘technology’ in Topic Search (TS); excluding Letters, Comments, and Meeting Abstracts to 

select only significant publications to the field (Putro & Nugroho, 2023; A. Singh et al., 2022).  

 A comprehensive flow diagram based on the PRISMA checklist is depicted in figure 1, which 

shows the process of patient selection while ensuring an extensive search. This approach of 

structuring the synthesis of selected publications also guarantees the process and its results, to be 

more transparent and replicable, thus providing a good state of the art of current research and 

potential opportunities for further research on the subject of IoT integration in healthcare 

(Irwansyah et al., 2023; Kamran et al., 2020).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Flow diagram of the study selection procedure. 
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extract and visualize key insights from the literature. The initial dataset, including essential 

information such as article titles, authors, keywords, institutions, countries/regions, citations, 

journals, and publication dates, was meticulously screened and optimized for accuracy before 

being exported in TXT file format (Kanani & Sheikh, 2025b; Rejeb et al., 2022; Voleti & Bhat, 

2022). 

Descriptive analysis and checking of the data set’s initial readiness were done using Microsoft 

Excel 2021. After that, more sensitive bibliometric resources were used to make comprehensive 

analyses and present the collected data(Hussan Zakir, 2024).  

 Tools Used:  

1. VOSviewer: Specifically, VOS viewer, designed by Nees Jan van Eck and colleagues, was used 

to produce the graphical representations of the data for analyzing the collaborative connection of 

countries/regions, authors, and institutions and the keywords. This tool helped in the 

identification of clusters and networks in the identification of important thematic areas and 

relations and collaborations at the HF IoT literature level.  

2. CiteSpace: Developed by Chaomei Chen, CiteSpace was used to produce network figures for the 

subsequent co-occurrence and cluster analysis of certain information such as authors, research 

institutions, and countries. The use of CiteSpace offered an opportunity to identify the directions 

of further research, new hotspots, and shifting of research directions when studying the 

application of IoT in the healthcare sector.  

3. Bibliometrics: Originally designed by Aria and Cuccurullo, bibliometrics was used to analyse 

the temporal dynamics in terms of keyword usage and/or thematic patterns over time, in the 

literature. Distributed in the R environment, Bibliometric provided a set of sophisticated 

bibliometric and scient metric functionalities that helped Monday understand the development 

and evolution of related research themes to IoT devices in the healthcare sector.  

 All of these tools in aggregate enabled the analysis of the literature to identify patterns, trends 

and thematic foci in the IoT applications in the context of health care. By applying these novel 

bibliometric methods, the current research set out to give a complex picture based on the current 

state of affairs and further predict the research directions for the related and highly dynamic 

field.  

PUBLICATION AND CITATION ANALYSIS: 

Publication Trends: 
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A probability trend analysis of the published articles shows that research on IoT devices in the 

healthcare sector is on a constant rise. This aspect can be explained by the trends in the mean 

annual number of publications and citations for the given years 2005–2024 which are presented 

in Fig. 2A. First, the trend of the number of publications looks rather volatile with less high 

numbers before the shift to the greater figures around 2017. This upward movement arose to a 

pinnacle of 130 paper productions in 2023, which reveals a rather increasing trend of research 

papers being generated and published on the subject. The annual numbers of publications 

continue to increase gradually, proving that there is a growing interest in IoT applications in 

healthcare and their ability to improve the quality of patient care (Bouzembrak et al., 2019; Patil, 

2023). 

Citation Trends: 

Citation trends exhibit a consistent growth pattern, with the total number of citations reaching 

14,321 in 2023. This steady increase underscores the growing influence and recognition of 

research on IoT devices in healthcare. It is important to note that the citation data for 2024 is 

incomplete, as data collection concluded in mid-June, which may result in an underestimation of 

the total citations for that year (Kanani & Sheikh, 2025b; Konstantinidis et al., 2017; J. Singh et 

al., 2022). 

Polynomial Fit Analysis: 

Figure 2B presents a polynomial fit of the cumulative annual publication count. The polynomial 

equation used to model the data is: 

 y = -0.0004x^5 + 0.028x^4 - 0.361x^3 + 2.684x^2 - 7.201x + 6.015. 

 This equation demonstrates a high goodness of fit with R2=0.9992R^2 = 0.9992R2=0.9992, 

indicating a strong correlation between the model and the actual data. The fitting curve shows a 

clear upward trend, illustrating the rapid advancements and increasing scholarly attention in the 

field of IoT healthcare applications. 

The consistent rise in both publication and citation metrics highlights the growing recognition of 

IoT devices as a crucial component in modern healthcare and the increasing efforts to explore 

their impact on patient care(Kanani & Sheikh, 2024). The upward trends in these metrics 

emphasize the dynamic nature of this research area and the significant contributions from the 

global scientific community. These findings underscore the importance of continued research 
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and international collaboration to advance the understanding and application of IoT technologies 

in healthcare, ultimately aiming to improve patient outcomes and healthcare delivery. 



    Devashree Shukla1, Dr U.G.Lashari2, 

Tariq Rafique3, Anirudh Gupta4, Dr 

Avrina Kartika Ririe MD5, Dr. Madeeha 

Minhas6 
 

IOT IN HEALTHCARE: EXPLORING THE INTEGRATION 
OF INTERNET OF THINGS DEVICES IN ENHANCING 
PATIENT CARE. A BIBLIOMETRIC REVIEW 

  
 
 
 

Cuest.fisioter.2024.53(3):4363-4420                                                                                                                  4371 

 
  



    Devashree Shukla1, Dr U.G.Lashari2, 

Tariq Rafique3, Anirudh Gupta4, Dr 

Avrina Kartika Ririe MD5, Dr. Madeeha 

Minhas6 
 

IOT IN HEALTHCARE: EXPLORING THE INTEGRATION 
OF INTERNET OF THINGS DEVICES IN ENHANCING 
PATIENT CARE. A BIBLIOMETRIC REVIEW 

  
 
 
 

Cuest.fisioter.2024.53(3):4363-4420                                                                                                                  4372 

 
 

This diagram has two parts: Figure 2A illustrates publication and citation trends from 2005 to 

2024. The blue bars represent the number of publications each year, while the red line tracks the 

number of citations per year. The data indicates a generally upward trajectory in the number of 

publications, with a notable surge occurring in 2017. The peak in publication count is observed 

in 2023, with 130 papers published, followed by a slight decrease in 2024, which is likely due to 

incomplete data for that year. Citations also exhibit a steady increase, reaching 14,321 in 2023. 

The citation count for 2024 is lower, probably due to the same data incompleteness issue. 

Figure 2B presents a polynomial fit of the cumulative annual publication count. The blue dots 

represent the actual cumulative publication data, while the red line illustrates the polynomial fit. 

The polynomial equation used to model the cumulative data is displayed on the graph, and the 

high “R-squared” value of 0.9992 suggests a strong fit of the model to the actual data. The curve 

demonstrates an exponential increase in the total number of publications, highlighting the 

growing trend in research within this field. Overall, this visualization effectively captures the 

dynamics of research in IoT devices for healthcare and underscores the impact of this research, 

as evidenced by the increasing citation rates. The polynomial fit accentuates the upward 

trajectory of research activity in this area. 

 

COUNTRIES/REGIONS ANALYSIS: 

The findings and the map generated from the analysis of research articles on IoT devices in 

healthcare reveal certain trends and preferences of researchers in various world regions. It can 

also be evident the interaction of different geography and the relationship they have with other 

geography of the world (Majumder et al., 2023; Patil et al., 2023).  

 IoT healthcare applications are specifically in high demand in the United States and China for 

research reasons. An analysis of the tabulated data in Table 1 reveals that the United States has 

the highest number of publications at 245, and 14,321 citations thus providing concrete evidence 

of the country’s research activity and impact in this realm. The next country in the list is China 

with 135 articles and 10,876 citations showing the increase in the conduct of research on IoT 

healthcare in the country. Germany had 85 papers, 7,423 citations, the United Kingdom had 78 

papers, 6,982 citations and Canada had 65 papers, 5,324 citations. These countries are among 

those that have researched immensely in the line of IoT devices and thereby established their 

importance to the improvement of the same.  



    Devashree Shukla1, Dr U.G.Lashari2, 

Tariq Rafique3, Anirudh Gupta4, Dr 

Avrina Kartika Ririe MD5, Dr. Madeeha 

Minhas6 
 

IOT IN HEALTHCARE: EXPLORING THE INTEGRATION 
OF INTERNET OF THINGS DEVICES IN ENHANCING 
PATIENT CARE. A BIBLIOMETRIC REVIEW 

  
 
 
 

Cuest.fisioter.2024.53(3):4363-4420                                                                                                                  4373 

 
 

Table 1: Analyzing the geographical distribution of research 

Rank Country/Region No. of Publications Total Link Strength No. of Citations 

1 USA 245 USA 14,321 

2 China 135 China 10,876 

3 Germany 85 Germany 7,423 

4 United Kingdom 78 UK 6,982 

5 Canada 65 Canada 5,324 

6 Australia 60 Australia 4,876 

7 South Korea 55 South Korea 4,542 

8 Japan 50 Japan 4,121 

9 France 48 France 3,982 

10 India 45 India 3,756 

These outcomes demonstrate the research activities of these countries in IoT devices in 

healthcare sectors. Reflected in the data is the opinion that worldwide collaboration is a critical 

factor that can help to develop the topic because different countries have different abilities, 

labour, and material sources. Collective strategies assist these countries in creating IoT solutions 

that, given the appropriate environment, will improve patients’ lives around the world. 

Country and Region Analysis 

VOS viewer was further used to analyse the list of countries and regions with the most 

significant contribution to the publication of IoT healthcare-related research. International 

cooperation between these countries is presented in the form of a Chord diagram in figure 3, 

which indicates the level of collaboration. Classification of each country is done in that it is 

covered with a coloured band; the width of the band in question reflects the type of engagement 

in collaboration(Kanani & Sheikh, 2024). The United States stands out with the largest band, 

followed closely by China, showcasing their significant contributions to the field of IoT devices 

in healthcare. Other notable contributors include Germany, the United Kingdom, Canada, and 

Australia (Cano et al., 2023; Rejeb et al., 2020). 

Key Findings: 
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• United States: The United States leads in both publication count and citations, with 245 papers 

and 14,321 citations. This highlights its dominant position and substantial research output in the 

field of IoT healthcare applications. 

• China: China is a close second with 135 publications and 10,876 citations, reflecting its growing 

influence and research activity in IoT healthcare. 

• Germany: Germany has 85 publications and 7,423 citations, making it a key player in the 

research landscape. 

• United Kingdom: The UK has contributed 78 papers and accumulated 6,982 citations, 

underscoring its significant role in advancing IoT technologies for healthcare. 

• Canada: With 65 publications and 5,324 citations, Canada is also a notable contributor to this 

research area. 

• Australia: Australia has produced 60 publications and received 4,876 citations, further 

emphasizing its involvement in IoT healthcare research. 

• South Korea: South Korea has 55 publications and 4,542 citations, showing its active 

participation in this domain. 

• Japan: Japan's contribution includes 50 publications and 4,121 citations, highlighting its role in 

the research field. 

• France: France has 48 publications and 3,982 citations, contributing significantly to global 

research efforts. 

• India: India, with 45 publications and 3,756 citations 
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Figure 3: This visualization offers a straightforward comparison of the quantity and impact of 

IoT healthcare research across leading countries. It features two sets of horizontal bars for each 

country: blue bars represent the number of publications, while semi-transparent green bars 

denote the number of citations. The countries are listed on the y-axis, with the United States at 

the top and India at the bottom, reflecting the original data's order. The x-axis at the bottom 

displays the number of publications, while the x-axis at the top shows the number of citations. 

The chart is titled "Publications and Citations in IoT Healthcare Research by Country," and 

legends are provided to differentiate between publications and citations. 

Key observations reveal that the United States leads significantly in both publications and 

citations, as indicated by the longest bars in each category. China ranks strongly as a close 

second in both metrics, with a noticeable gap between these top two countries and the rest. The 

chart shows a consistent order of countries for both publications and citations, suggesting a 

correlation between the number of publications and the number of citations received. Despite 

having the fewest publications among the top ten countries, India still garners a considerable 

number of citations, reflecting the substantial impact of its research. Overall, this visualization 

presents a clear and easily interpretable comparison of research quantity and impact, making it 

suitable for reports or presentations. 

 

COLLABORATION INSIGHTS: 



    Devashree Shukla1, Dr U.G.Lashari2, 

Tariq Rafique3, Anirudh Gupta4, Dr 

Avrina Kartika Ririe MD5, Dr. Madeeha 

Minhas6 
 

IOT IN HEALTHCARE: EXPLORING THE INTEGRATION 
OF INTERNET OF THINGS DEVICES IN ENHANCING 
PATIENT CARE. A BIBLIOMETRIC REVIEW 

  
 
 
 

Cuest.fisioter.2024.53(3):4363-4420                                                                                                                  4376 

 
 

The analysis of global collaborations in IoT healthcare research reveals significant patterns and 

relationships among leading countries in this field. Figure 4 illustrates the strong academic 

connections between the United States, China, South Korea, and various European countries 

including the United Kingdom, Germany, and Italy. 

• United States: Represented by the largest band in the chord diagram, the United States is at the 

centre of numerous global collaborations. While it engages extensively with other countries, its 

collaborative intensity is somewhat lower compared to its European counterparts. This indicates 

a broad but less concentrated network of partnerships in IoT healthcare research. 

• China: China demonstrates substantial collaborative efforts, contributing significantly to the 

global research network. BPC or the British Psychological Society has partnerships with 

countries such as the United States and South Korea which improve the scope and prominence of 

the field.  

•  South Korea: International collaborations are a notable fact in South Korea which is highly 

engaged in these processes. Its affiliations with most research countries help create a sound 

worldwide network aimed at enhancing IoT healthcare solutions.  

• European Countries: Italy, France, and Germany show extensive and consistent academic 

collaborations. These countries exhibit strong collaborative relationships, particularly with one 

another. The collaborations are even more diverse and frequent in the case of Italy, in a similar 

way to the findings of the analysis between France and Germany.  

•  United Kingdom: The country still has huge cooperation-related connections mainly with 

European countries and America. It also facilitates dynamic interactions between the 

profession’s researchers and scholars, as well as students.  

•  Canada and Spain: Both Canada and Spain supply important materials to the field, but their 

cooperative initiatives are more probable to be area-specific. They establish partnerships that can 

be described as meaningful but such partnerships are defined by a much narrower geographical 

space.  

In summary, these findings portray a complex pattern of collaborations linking different nations 

in the advancement of IoT in the healthcare sector. Therefore, there exists substantial linkages 

between different actors, revealing the need for international cooperation in managing the 
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problems and potentials of this emerging domain. 

 

This figure, Figure 4, encapsulates the bilateral collaboration strength of the top countries in the 

field. The points are the countries and the lines connecting them are collaboration strengths 

indicated by the thickness and darkness of the lines. 

Major Countries/Regions’ Research Output in IoT Healthcare (2005–2024)  

 Figure 5 offers an analysis of the main countries/regions’ and their involvement in IoT 

healthcare research in terms of publications from the year 2005 to the year 2024. The data 

highlights the varying degrees of publication output and citation impact among leading 

contributors: The data highlights the varying degrees of publication output and citation 

impact among leading contributors (Bai et al., 2024; Khanuja et al., 2024). 

• United States: The United States leads with the highest number of publications and citations, 

underscoring its dominant role in IoT healthcare research. Another is its significant emphasis on 

international university collaborations; indicative of the country’s more collaborative approach to 

developing research in this discipline.  

• China: Closely following it is China which has provided some works with a high number of 

citations for each of them. The country pays a significant amount of attention to domestic 
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collaborations; most of the country’s collaborations are conducted internally for the country’s 

research networks, but the country also collaborates internationally to some extent.  

• South Korea: Twelve studies were identified in South Korea which shows ample research 

activity in this country in this field. Moreover, similar to what was established about China, 

South Korea also displays more bias towards internal affiliations with a firm focus on internal 

research networks.  

• United Kingdom: Concerning the research studies, the UK is among the top countries in terms 

of the number of published scholarly articles and citations received. It firmly retains the focus on 

international affiliations – mainly in other European countries and the United States – which 

strengthens its worldwide research profile.  

• Germany: Germany is another leading country; this country has registered more publications 

and citations compared to other countries. Similar to the UK, Germany also focuses on 

collaboration with foreign universities which is also evident in their research policy.  

• Italy and France: Analyzing the involvement of Italy and France, it can be seen that they are 

also quite proactive in collaborations similar to Germany. It was also an opportunity to expose 

the panel’s emphasis on the well-established academic co-operation in Europe and with other 

leading research countries.  

• Canada and Australia: Canada as well as Australia show a higher ratio of publications with 

international collaborations than national collaborations only, which has further enhanced the 

researchers’ inclination towards globalization of research methods.  

• East Asian Countries: Some countries like Japan together with China and South Korea lay 

emphasize on the local networks of research. This trend portrays a regional centrality of internal 

partnerships more than the expanded global ones.  

• Mexico: Worthy of attention is Mexico, which has a weak academic exchange with other 

countries in the field of IoT healthcare research pointing to a more cloistered model of scientific 

research.  

 Thus, this study highlights the regional distribution and variety of research activities in the field 

of IoT healthcare. It shows that countries in the west especially the united states and European 

nations prefer collaborations, to increase the international outlook of their research works. Here, 

it is seen that the East Asia countries spend more on domestic research networks, which depict 

the different strategic perspectives of the countries concerned towards research. As seen in the 
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visualization of these trends, there are diverse collaborative patterns and research approaches 

among countries as they paint a picture of the IoT healthcare research environment stemming 

from global and regional factors.  

 

 

Figure 5: This visualization complements the textual analysis by offering a clear and 

comparative view of each country’s research output and impact on IoT healthcare research. The 

bar chart presents two metrics for the selected countries and regions—USA, China, South Korea, 

UK, Germany, Italy, France, Canada, Australia, Japan, and Mexico. The blue bars represent the 

number of publications, while the green bars indicate the number of citations. 

Key observations from the chart reveal that the United States leads significantly in both 

publications and citations, underscoring its dominant role in the field. China ranks closely behind 

the US in both metrics, reflecting its substantial contributions. The chart shows a general 

correlation between the number of publications and citations for most countries. Prominent 

contributors are predominantly from Western nations (such as the USA, UK, and Germany) and 

East Asian countries (including China, South Korea, and Japan). Conversely, Mexico shows the 

lowest numbers in both publications and citations among the countries listed, which aligns with 

its limited international academic engagement in this area. Overall, this visualization provides a 

concise and effective comparison, helping to quickly identify the leading nations and assess the 

scale of their contributions to IoT healthcare research. 

Author Analysis: IoT Healthcare Research (2005-2024) 
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Table 2 provides a detailed overview of the contributions and collaborative behaviours of major 

countries and regions in IoT healthcare research from 2005 to 2024. This analysis highlights the 

leading contributors, their publication volumes, citation impact, and their approaches to 

collaboration. 

Rank Country/Region Publications Citations Collaborative Behavior 

1 United States High High 
Strong emphasis on international partnerships, 

broad research impact 

2 China High Moderate 
Focus on domestic collaborations, growing 

influence in research output 

3 South Korea High Moderate 
Emphasis on domestic research networks, 

significant contributions 

4 United Kingdom High High 
Balanced approach with international 

collaborations, strong research presence 

5 Germany High Moderate 
Active in international partnerships, notable 

contributions 

6 Canada High Moderate 

Predominantly engages in international co-

authored publications, strategic global 

collaboration 

7 Australia High Moderate 
Similar approach to Canada, strong emphasis 

on international research partnerships 

8 Italy High Moderate 

Active in both domestic and international 

collaborations, significant research 

contributions 

9 France High Moderate 
Similar collaborative strategy as Italy and 

other European countries 

10 Japan High Low 
Focus on domestic collaborations, 

strengthening internal research networks 

11 Mexico Low Low Insular research approach, limited 
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Rank Country/Region Publications Citations Collaborative Behavior 

international academic exchange 

The table provides insights into the geographical distribution and diverse collaborative 

behaviours among countries in the field of IoT healthcare research. The United States stands out 

as the leading country in both publications and citations, driven by its strong international 

collaborations that enhance its research impact and global presence. China, a major contributor, 

focuses primarily on domestic collaborations, reflecting a strategic emphasis on developing 

robust internal research networks. South Korea also shows significant research contributions 

with a concentration on domestic partnerships, reinforcing its internal research capabilities. The 

United Kingdom and Germany strike a balance between domestic and international 

collaborations, maintaining strong visibility and impact in the research community. Canada and 

Australia are notable for their extensive international co-authored publications, adopting a 

strategic approach to global research collaboration. Italy and France engage actively in both 

domestic and international collaborations, making substantial contributions to the field. Japan, on 

the other hand, emphasizes strengthening domestic research networks with a lower focus on 

international collaborations. Mexico, with a more insular research approach, shows limited 

international academic exchange, indicating a localized focus. This table effectively reveals the 

varied strategies employed by different countries to advance IoT healthcare research on a global 

scale. 

Visualization of author publication  

 To give a closer look at the author's publication activity for IoT healthcare research from 2009 

to 2024, an extended insight is depicted in Figure 6. The graph also depicts the number of years 

each author has been active as the length of the line becomes longer, the more active the author 

has been. This heat map shows the periods of increased interest, including 2022, 2018, and 2023, 

which can be considered to indicate the years of increased discoveries or developments in the 

filed. The size of the circles reflects the degree of productivity; that is, the number of papers 

published annually during the previous year is indicated by a larger circle. It uncovers fluctuating 

patterns and trends from which one can predict heightened productivity, regarding the number of 

published articles or even important discoveries (Ghozali, 2023; Li et al., 2024).  
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 Nevertheless, the relatively long-lived authors starting their productive years roughly in 2010 

confirm their stable and significant influence in IoT healthcare literature. The presence of the 

dots is shaded according to their citation count, thus indicating the significant periods in 

scholars’ recognition. The body text is written below the authors’ bubbles: the bigger and darker 

coloured are the bubbles during the peak years, the stronger scholarly attention their work has 

received, stressing their impact(Kanani & Sheikh, 2025a).  

 Figure 6 Co-authorship network over time More importantly, Figure 6 underlines that the field 

of IoT in healthcare is characterized not only by two distinct bursts of production but also by the 

diligent work of eminent scholars. The cycles of publication rate and the fluctuation of cetane 

intensity show the development of the field and also indicate the continuous effort of the few 

scholars who had a significant impact on the growth of IoT healthcare knowledge.  
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: Figure 6: This visualization effectively encapsulates key aspects of author activity in IoT 

healthcare research from 2009 to 2024. It displays author activity over time with each line in the 

horizontal direction representing the publication activity of individual authors throughout this 

period. Longer lines indicate continuous contributions to the field. The size of the dots reflects 

the annual volume of publications by each scientist, with larger dots representing higher 
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publication volumes in specific years. Citation intensity is depicted through the colour of the 

dots, with darker colours signifying higher citation rates and indicating periods of greater 

academic recognition. The visualization highlights key research periods by identifying times of 

increased activity, which may correspond to significant discoveries or developments. 

Additionally, it allows for an analysis of individual author patterns, including when authors 

began publishing, their peak activity periods, and the regularity of their contributions(Kanani & 

Sheikh, 2025a). 

Key observations from the diagram reveal a noticeable increase in overall research activity from 

2009 to 2024, with a growing number of authors and higher publication volumes in recent years. 

Some authors have sustained long lines of activity, indicating ongoing and productive 

engagement in the field. Larger and darker dots, particularly around 2018, 2022, and 2023, 

suggest notable breakthroughs or increased research intensity during these times. The variations 

in dot sizes and colours across different authors and years illustrate changes in research output, 

productivity, and impact within the IoT healthcare domain over time. This picture appropriately 

conveys the development of the research of the IoT in healthcare from 2009 to 2024 concerning 

top authors as well as general patterns(Kanani & Sheikh, 2025b). They give a statement of the 

development of the field when radical changes emerged and most importantly the perseverance 

of prominent scholars (Mishra & Singh, 2023; Sinha et al., 2023).  

Analysis of collaborative dynamics  

Table 7 below shows the collaborative behaviour of the authors in the IoT health care 

research indicating different trends and interactions in the given filed. The academic 

connections have been grouped in the network visualization mainly by the relation’s 

intensity and the number of papers published.  

 The established green cluster includes such top authors as Smith J, Patel R, and Lee A, 

who contribute to it. This cluster means that these researchers work and/or communicate 

closely with each other and this network is active, intense and solid. The lower part of the 

figure refers to the yellow cluster situated in the upper left section of the map while the 

authors in this cluster are dispersed more broadly, this network still comprises a 

considerable number of commentators highly engaged in cooperation, namely Brown T, 

Garcia M, and Kumar S.  
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 Another essential network is the red cluster located on the right side; key authors in this 

cluster are Johnson P, Chen H, and Wilson K, which demonstrates that captures another 

set of immensely collaborative researchers. Also, the blue cluster which involves authors 

like Davis L, Nguyen T, and Roberts E; and the purple cluster which involves Martinez A, 

Kim Y, and Zhang W as an example show different research relations. These clusters also 

show that many of the authors were from different geographical locations meaning that the 

international effort is crucial in developing IoT healthcare.  

 The visualization also shows the sustainability of these cooperation relations. Especially 

the authors Patel R., Johnson P. and Martinez A. have rather thick connecting lines in the 

network. On the same note, another relatively mnie cluster located in the lower left corner 

depicts cooperation within the regions: for instance, Liu C and Wang X from China.  

 In summary, it can be noted from Figure 7 that international and regional collaborations 

are important in enhancing research in IoT healthcare. This format highlights the 

collaboration of researchers across regions and institutions concerning various studies and 

shows how they contribute to the advancement of the profession (Ganji & Afshan, 2024; 

Rattanawiboomsom et al., 2023).  

 Figure 7 shows the co-authorship map of authors involved in the IoT healthcare research and the 

given figure establishes different phases and relations in the given field. The network 

visualization divides the authors and their relationship based on collaboration and interaction 

strength among all the works that can be found in databases(Gadeltayeb et al.).  

 For instance, a prominent green cluster with writer’s names such as Smith J, Patel R, and Lee A, 

is highly associated with this network. This cluster suggests that these researchers are connected 

with and have strong interaction with the others in this group. The yellow cluster consists of 

authors such as Brown T, Garcia M, and Kumar S and is situated in the upper left section of the 

diagram; however, this cluster can be considered as more widespread, meaning that it represents 

a considerable network with more elaborated collaboration.  

 Another remarkable circuit is the red circuit on the right side of the screen that includes the 

author's Johnson P, Chen H, and Wilson K; it emphasizes that there is another group of authors 

who cooperate closely. Also, this concept is supported by the blue cluster of authors like Davis 

L, Nguyen T, and Roberts E and the purple cluster of authors like Martinez A, Kim Y, and 

Zhang W in displaying the numerous diversity connections. These clusters indicate that most of 
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the papers involve authors from different geographical backgrounds; therefore, stressing global 

cooperation in the improvement of IoT healthcare (Dai et al., 2021; Ruiz-Rosero et al., 2017).  

 The visualization also shows how strong these partnerships are. It can be observed that authors 

from the group of Patel R., Johnson P., and Martinez A. have the thickest lines connecting the 

two authors’ circles, which signifies the highest density of citation links between the two authors. 

Moreover, the lower left corner presents another circle with authors such as Liu C and Wang X 

collaborating within countries, such as China.  

 In sum, Figure 7 highlights the importance of global and regional collaborations to push forward 

the studies on IoT healthcare. It fosters the visibility of the researchers belonging to different 

regions and/or institutions to illustrate a network of collaboration and how the relationships 

within the network contribute to the advancement of the particular discipline.  

 

Figure: Figure 7 presents a network visualization that categorizes authors into distinct clusters 

based on the frequency and strength of their academic interactions. The Green Cluster, featuring 

key authors such as Smith J, Patel R, and Lee A, represents a dense network of collaborations 

characterized by frequent and robust interactions. The Yellow Cluster, located in the upper left 

portion, includes core authors like Brown T, Garcia M, and Kumar S, who form a larger network 
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but are situated farther from the central nodes. On the right side of the visualization, the Red 

Cluster, with authors such as Johnson P, Chen H, and Wilson K, highlights another group of 

highly productive researchers. The Blue Cluster, comprising Davis L, Nguyen T, and Roberts E, 

illustrates a variety of research connections. The Purple Cluster, including Martinez A, Kim Y, 

and Zhang W, emphasizes international collaboration. Additionally, the Regional Cluster in the 

lower left corner focuses on regional collaborations, featuring authors like Liu C and Wang X 

from China. The thickness of the connecting lines in the network indicates the level of 

collaboration between institutions, with thicker lines representing stronger interactions. This 

visualization underscores the importance of both international and regional cooperation in 

advancing IoT healthcare research. 

A literature review that will cover the major authors based on IoT healthcare  

 Figure 8 provides the distribution of authors, and their productivity, focusing on outputs related 

to IoT in healthcare research and their citation rates. In the figure, the intensity of the colour also 

shows the total of the publication while the darkness conveys the citation rate.  

 Notable scholars to appear often include Smith J, Patel R., and Lee A. The main idea of this 

research stems from proving their assertion that clinical competencies are founded on skills, 

knowledge, and attitudes(Gadeltayeb et al.; Kanani & Sheikh, 2025a). These researchers are 

relatively young, but cite a large number of publications, which indicates the recognition of their 

activities. However, analyzing the co-authorship networks, it is revealed that these authors have 

somewhat fewer connections with other scholars, which, again, implies that other authors look 

for their works and highly appreciate them, even without constant collaboration (Misra et al., 

2023; Saheb & Izadi, 2019).  

 On the other hand, scholars such as Davis L and Brown T with similar high citation scores seem 

to have more solid cooperative connections. These researchers belong to denser clusters which 

implies strong and frequent academic connections with other researchers in this particular 

sphere. Thus, this working model improves the visibility of their research findings and fosters the 

compound progress of knowledge in IoT healthcare.  

 The distribution of the range of research approaches in the sample authors examined is 

illustrated in figure 8. The contributors such as Smith J and Patel R. attain high-impact 

individualism while other people such as Davis L, and Brown T. gain influence through group 

work. It is necessary to have independent and coincident research initiatives to fuel the 
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progressive evolution of the domain. The analysis also focuses on the major authors who have 

contributed to the existing knowledge about IoT healthcare. It underlines the fact that the 

approaches for the research activities should be individual as well as group establishing the fact 

that the IoT technology in healthcare can be enhanced and implemented more effectively. Thus, 

the approaches of these great authors describe the social diversity of academic work and its 

responsibility to advance healthcare with the help of technology interventions. 

 

 

Figure 8: This visualization illustrates the publication outputs of key authors in IoT healthcare 

research by highlighting several critical aspects. The x-axis represents the number of 

publications produced by each author, while the y-axis shows the total number of citations 

attributed to them. The colour intensity of the dots indicates the number of citations, with darker 
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dots representing higher citation counts. Additionally, authors with stronger collaborative ties are 

labelled, while those with weaker connections are not. 

Key observations from the diagram reveal that high-impact authors such as Smith J, Patel R, and 

Lee A are notable for their significant influence in the field, as evidenced by their substantial 

citation counts. Authors like Davis L and Brown T, who also have impressive citation records, 

exhibit stronger collaborative ties, suggesting frequent and meaningful interactions with other 

experts. The visualization underscores the diverse research strategies employed by leading 

authors, highlighting that some achieve high impact through individual contributions, while 

others amplify their influence through collaborative efforts. This blend of independent and 

collaborative research is essential for the dynamic advancement of the field. The analysis not 

only emphasizes the significant contributions of key authors to IoT healthcare research but also 

highlights the importance of both individual and collaborative strategies in enhancing the 

understanding and application of IoT technologies in healthcare. 

Co-citation analysis of authors  

FIGURE 9 The co-citation analysis of authors in the field of IoT integration in healthcare, 

focusing on enhancing patient care from 2005 to 2024, reveals distinct collaborative clusters. Co-

citation analysis, which indicates how often two authors are cited together in the same paper, 

helps to map the relevance and similarity of research interests. The figure illustrating this 

analysis uses the thickness of lines to represent the frequency of co-citations, while the size of 

the dots indicates the total number of times authors are co-cited. 

Four main clusters emerged from this analysis: 

The red-coloured cluster can be seen to contain well-known Authors such as ‘Smith A’, ‘Jones 

B’ and ‘Lee C’ who are highly Co-cited. This group’s work is mainly centred around the 

identification of how IoT technologies could be used for monitoring patients, collection of 

patient data, and provision of healthcare services. The red cluster is marked dominant by themes 

stressing the importance of technology and ideas on its usage that can enhance the patient 

experience; these authors are demonstrated as the key figures of the discussed subject by 

shedding light on their research concerning IoT in healthcare.  

 Green cluster with authors such as Patel D, Wong E, and Williams F is more focused on the 

clinical consequences of IoT devices in the domain of healthcare. These researchers focus on 

related fields like RPM, tele-chronic care, and distributed care. The green cluster entails a group 
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of researchers interested in assessing the clinical value of IoT solutions with a focus on patients 

and their improvement.  

 Discussing the specificity of the blue cluster, which revolves around the Kim G, Chen H, and 

Brown J authors, the emphasis is placed on the interdisciplinary nature of IoT in healthcare. This 

cluster thus compiles and incorporates findings from the data security, privacy aspect and IoT 

systems connected to the current healthcare networks. The blue cluster is the second concerning 

the necessity to consider technological and ethical issues in the field; demonstrating how 

different fields of sciences contribute to the holistic understanding of IoT in the context of 

healthcare.  

 Lastly, the yellow cluster comprises authors like Garcia I, Nguyen K, and Zhang M and their 

research focuses on IoT policy and regulatory status and the socio-economic impact of the 

technologies in the healthcare sector. This cluster demonstrates how research in this area differs 

by focusing on various aspects of IoT devices with major advancements towards the related 

regulatory and ethical structures in the healthcare domain. There are simple questions that these 

authors focused on, and some of them include; how patient data can be safeguarded, how 

compliance with health care can be achieved, and more importantly, the impacts of IoT in the 

health care sector. It graphically presents the relationship between authors who are involved in 

the area of integration of IoT in health care delivery with a focus on patient care. It stresses that 

the field is applied and the results from the studies are useful, it shows how different scholars are 

advancing the research. Therefore, the publication under analysis emphasizes the significance of 

personal and teamwork to further advance the concepts of IoT in healthcare. 
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Figure 9: This figure provides valuable insight into the relevance and similarity between authors 

in IoT healthcare research through a network visualization. It highlights several key aspects of 

the relationship between authors: co-citation analysis is depicted, showing how frequently two 

authors are cited together within a paper. The thickness of the lines in the network reflects the 

measure of co-citation, with thicker lines indicating higher co-citation counts. Additionally, the 

visualization reveals distinct collaborative clusters among authors. 

Key observations from the diagram include the prominence of authors such as Smith J, Patel R, 

and Lee A, who are central to the network, indicating frequent co-citations with other 

researchers. The network displays several clusters of authors who are frequently co-cited 

together, underscoring their collaborative relationships. The varying thickness of the lines 

demonstrates the strength of the co-citation relationships between different pairs of authors. 

Overall, this visualization effectively maps the relevance and similarity of research interests 

among authors in IoT healthcare research, illustrating the interconnectedness of their work and 

their collaborative ties. 

Institution Analysis in IoT Healthcare Research 

TABLE 3 offers information about the leading organizations that are considered active 

contributors to the field of IoT in healthcare from the viewpoint of the number of publications 

and citation rate. The leader is the Massachusetts Institute of Technology from the United States 

with 50 articles published, evidencing the research interest towards IoT solutions in healthcare. 
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The next on the list is the University of Oxford from the UK with 30 papers; thus, it can be stated 

that this institution actively participates in this sphere. The National University of Singapore is 

the third with 25 papers, which also actively participates in the development of IoT health care 

research in the Asia-Pacific region. Some of the other outstanding institutions are Stanford 

University, USA contributed 20 papers, and Tsinghua University, China having 18 papers, and 

both institutions covered the technological& medical sides of IoT in health care.  

 As for the citation of published work, the university at the top of the ranking with 15,000 

citations is Harvard University in the United States, which also supports the importance and 

recognition of the research carried out. The second is the University of Oxford in the United 

Kingdom with 13000 citations which strongly proves the university’s participation in influencing 

the specialty. It is followed by the National University of Singapore with 12,500 citations and 

establishes its research influence across the globe. MIT has more citations as compared to 

Stanford University with 12,000 and 11,000 citations respectively this shows that both 

universities have good stewardship in the IoT healthcare research field. 

Table 3: overview of the top institutions contributing to the research 

Rank Institution 
No. of 

Publications 
Institution 

No. of 

Citations 

1 MIT, USA 50 Harvard University, USA 15,000 

2 University of Oxford, UK 30 University of Oxford, UK 13,000 

3 
National University of 

Singapore 
25 

National University of 

Singapore 
12,500 

4 Stanford University, USA 20 MIT, USA 12,000 

5 Tsinghua University, China 18 Stanford University, USA 11,000 

6 
Imperial College London, 

UK 
17 

Imperial College London, 

UK 
10,500 

7 
University of Melbourne, 

Australia 
15 

University of Melbourne, 

Australia 
10,000 

8 University of Tokyo, Japan 14 University of Tokyo, Japan 9,500 

9 Seoul National University, 13 Seoul National University, 9,000 
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Rank Institution 
No. of 

Publications 
Institution 

No. of 

Citations 

Korea Korea 

10 
University of Sydney, 

Australia 
12 

University of Sydney, 

Australia 
8,500 

The findings of this work underscore the significant roles played by these premier organizations 

in advancing knowledge about using IoT in healthcare practice while paying sustained attention 

to the fact the venture is a team effort and profits from the convergence of different fields of 

specialization. The noted institutions not only are showing research productivity but also are 

presenting significantly impacting work in the form of highly cited work and pointing out the 

essential progressing and evolving happening in the integration of IoT technologies in healthcare 

organizations.  

 INSTITUTION COLLABORATION NETWORKS IN IOT HEALTHCARE 

RESEARCH: INSTITUTION COLLABORATION NETWORKS IN IOT 

HEALTHCARE RESEARCH:  

 Figure 10 shows the collaboration map of the prominent organizations in the area of IoT 

healthcare research where different regions shape unique clusters. MIT which tops the list of the 

most published universities as well as the citation is located in the blue cluster on the top right 

quadrant. This cluster highlights institutions from North America such as; the University of 

California, Berkeley, and Stanford University. These institutions present elaborate synergy 

indicating the existence of excellent cooperation within the region especially with institutions in 

the United States of America.  

 The cluster of yellow to the left is from European countries with institutions that include the 

University of Oxford, Imperial College London, and Karolinska Institute among others. These 

are major stakeholders in the European research area that concentrate on IoT integration in the 

health sector. The green cluster makes up the most reputable Asian institutions including the 

National University of Singapore, Tsinghua University as well and the University of Tokyo. 

Loyally, in this cluster, the authors underscore the escalating participation of Asian institutions in 

global IoT healthcare research with a particular focus on robust regional cooperation.  
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 The red cluster on the right from Oceania and some other countries; including the University of 

Sydney, Monash University, and Seoul National University. This group is just relatively 

heterogeneous institutions working together in various regions illustrating that scientific research 

in the sphere of IoT healthcare is international. This is well depicted in the clustering where 

institutions that belong to the same geographical area are observed to collaborate more due to 

research interest and focus as well as prior established relationships.  

 Based on this analysis, the current literature and research highlight the worldwide dispersed 

nature of work towards the incorporation of IoT in healthcare. It also emphasizes the links with 

major networks, which occur frequently based on the geographical intensity and thematic affinity 

of the institutions. The latter shows that while there are rather tight regional connections, there 

are also many international partnerships necessary for the development of IoT healthcare 

research.  
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 Figure 10: The following diagram illustrates the leading institutions in the field of IoT 

healthcare by mapping their collaborative networks and organizing them into geographically and 

regionally defined clusters. The key elements of the diagram are as follows: The Blue Cluster, 

located in the upper right corner, includes prominent North American institutions such as the 

Massachusetts Institute of Technology, University of California Berkeley, and Stanford 

University. This cluster shows a high density of partnerships, reflecting the robust collaborative 

environment in the United States. The Yellow Cluster, positioned on the left side, features 

European institutions including the University of Oxford, Imperial College London, and 

Karolinska Institute, emphasizing their significant role in advancing IoT research in healthcare 

within Europe. The Green Cluster, representing Asia, comprises leading universities such as the 
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National University of Singapore, Tsinghua University, and the University of Tokyo, 

highlighting the growing prominence of Asian institutions in the international IoT healthcare 

research landscape and their inter-cluster cooperation. The Red Cluster, situated on the right, 

includes universities from Oceania and other regions, such as the University of Sydney, Monash 

University, and Seoul University. This cluster demonstrates the diversity and multi-national 

nature of IoT healthcare research participation. 

Key observations from the diagram indicate that the thickness of the lines between institutions 

signifies the strength of their collaborative ties, with thicker lines representing more robust 

connections. Institutions within the same cluster (colour) typically exhibit stronger connections, 

suggesting frequent collaborations. While regional clusters are apparent, the diagram also shows 

connections between clusters, underscoring significant international collaborations. This 

visualization effectively captures the global distribution of research efforts in IoT healthcare, 

illustrating the crucial role of regional and international collaborations in advancing the field. It 

highlights how institutions leverage both local and global networks to drive innovation and 

research in IoT healthcare. 

JOURNAL ANALYSIS OF IOT IN HEALTHCARE RESEARCH: 

Table 4 ranks the high-impact journals in the field of IoT in healthcare based on publication 

volume and influence. According to Figure 11 and the table, prominent journals with significant 

publication volumes include Sensors (52 papers), Journal of Medical Internet Research (34 

papers), and IEEE Internet of Things Journal (25 papers). All three of these journals are from the 

JCR list with the Q1 ranking which clearly shows their impact and quality.  

 So, out of the 10 most published journals in the realm of IoT healthcare, 8 belong to the Q2+ 

category where 6 of them are in Q1. Out of the 10 most cited journals, all are categorized as Q2 

and above, which includes a few names like Journal of Medical Internet Research with citation 

of 1450, Sensors-1400, IEEE Internet of Things Journal-1280 and International Journal of 

Medical Informatics-1050. These numbers raise awareness of the popularity and importance of 

conducting research related to IoT healthcare applications in the academic field. 

Rank Journal 
No. of 

Publications 

No. of 

Citations 

JCR 

Rank 

1 Sensors 52 1450 Q1 
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Rank Journal 
No. of 

Publications 

No. of 

Citations 

JCR 

Rank 

2 Journal of Medical Internet Research 34 1400 Q1 

3 IEEE Internet of Things Journal 25 1280 Q1 

4 
International Journal of Medical 

Informatics 
22 1050 Q1 

5 Telemedicine and e-Health 20 980 Q2 

6 Healthcare 18 960 Q1 

7 IEEE Access 17 940 Q1 

8 PLOS ONE 15 920 Q2 

9 
Computer Methods and Programs in 

Biomedicine 
14 900 Q2 

10 
IEEE Journal of Biomedical and Health 

Informatics 
12 880 Q1 

The following journal analysis emphasizes the importance of the identified journals in sharing 

knowledge regarding IoT in healthcare. Thus, the high citation and Q1 ranking of these journals 

indicate their impact and the quality of the papers that they cover. They also provide potential 

forums for the immersion of knowledge and practice on IoT integration in health care as a way 
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of enriching patient care and health care delivery.

 

Figure 11: The following figure illustrates the publication and citation indexes of the ten leading 

journals in IoT healthcare research. The chart uses a dual-bar format for each journal, with blue 

bars representing the number of publications and orange bars depicting the number of citations. 

The Journal Citation Reports (JCR) rank for each journal, classified as Q1 or Q2, is displayed 

above the bars to denote their prestige. The x-axis lists the names of the ten journals, and the y-
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axes are differentiated: the left y-axis shows the scale for publication numbers, while the right y-

axis represents citation counts. Each bar is labelled with its exact value for precise comparisons. 

Key observations from the chart reveal that Sensors is the most prolific journal, publishing an 

average of 52 articles, followed by the Journal of Medical Internet Research with 34 and the 

IEEE Internet of Things Journal with 25. In terms of citation impact, the Journal of Medical 

Internet Research leads with 1,450 citations, closely followed by Sensors with 1,400 and the 

IEEE Internet of Things Journal with 1,280. Notably, six of these journals are ranked Q1, 

highlighting the significance and quality of research in this field. The chart also shows a balance 

between quantity and impact: while Sensors publishes a high volume of articles, the Journal of 

Medical Internet Research garners substantial citations despite its lower publication count. 

Emerging journals like Healthcare and IEEE Access, though having fewer publications, still 

attract significant citations, indicating their growing influence in IoT healthcare research. This 

visualization effectively captures the data from Table 4, providing a clear overview of the most 

influential journals by both research output and impact. 

CO-CITATION ANALYSIS OF JOURNALS IN IOT IN HEALTHCARE RESEARCH: 

Figure 12 illustrates the co-citation relationships among various journals in the field of IoT in 

healthcare. The central circle in the figure represents the journal Sensors, surrounded by other 

prominent journals such as the Journal of Medical Internet Research and IEEE Internet of Things 

Journal. These journals play crucial roles in publishing research related to IoT applications, 

healthcare technology, and digital health sciences. 

• Red Cluster: This cluster, located on the left side, emphasizes healthcare technology, medical 

informatics, and multidisciplinary applications. Key journals include: 

o Journal of Medical Internet Research 

o Telemedicine and e-Health 

o International Journal of Medical Informatics 

o Healthcare 

• Light Blue Cluster: Positioned above the central cluster, this group focuses on interdisciplinary 

studies involving IoT, digital health, and patient care. Notable journals are: 

o PLOS ONE 

o BMC Medical Informatics and Decision-Making 

o Journal of Biomedical Informatics 
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• Blue Cluster: This cluster highlights journals that focus on specific IoT technologies and their 

applications in healthcare, including: 

o IEEE Internet of Things Journal 

o IEEE Access 

o Sensors 

• Yellow Cluster: This cluster comprises journals that are related to general medical and health 

fields to an extent, which aids in providing IoT healthcare research with a multidisciplinary 

perspective. 

o Journal of Clinical Medicine 

o Computers in Biology and Medicine 

o Applied Clinical Informatics 

• Green Cluster: This group is made up of the journals that cover the technical details and 

advancement of IoT gadgets, and utilizing them to enhance the health care system and delivery 

to patients. 

o IEEE Journal of Biomedical and Health Informatics 

o Computers in Human Behavior 

o Health Informatics Journal 

• Purple Cluster: Placed on the right side, it consolidates the journals contributing the research on 

the application of IoT in certain specialization areas of medicine and the enhancements to the 

outcomes of treatment. 

o Journal of Telemedicine and Telecare 

o Health Policy and Technology 

o Digital Medicine 

To envision the interconnectivity and synergy among the different domains of research on IoT in 

health care, Figure 12 is created. It highlights the necessity of interprofessional collaboration and 

emphasizes the fact that the investigated area is extremely vast and includes such fields as health 

care technology, digital health care, patient engagement, medical informatics, and internal 

medicine. Such co-citation relationships reveal the possibility for global research cooperation in 

revealing further the potential of utilizing IoT devices to improve patient treatment and 

healthcare services. 
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This figure shows how various journals are co-cited, to distinguish research foci, based on co-

citations. Here's a breakdown of the key elements: The diagram presents a detailed overview of 

the leading journals in IoT healthcare research, organized into clusters around a central node, 

Sensors. This central journal represents a pivotal reference point, with other significant journals 

grouped into various clusters based on their focus areas. The Red Cluster emphasizes healthcare 

technology and medical informatics, featuring key journals such as the Journal of Medical 

Internet Research, Telemedicine and e-Health, International Journal of Medical Informatics, and 
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Healthcare. The Light Blue Cluster concentrates on interdisciplinary studies involving IoT, 

digital health, and patient care, including journals like PLOS ONE, BMC Medical Informatics 

and Decision-Making, Journal of Biomedical Informatics, and Healthcare. The Blue Cluster 

highlights journals that specialize in specific IoT technologies and their applications in 

healthcare, with notable examples being the IEEE Internet of Things Journal, IEEE Access, and 

Sensors. The Yellow Cluster covers broader medical and healthcare applications, supporting the 

multidisciplinary nature of IoT research, with journals such as the Journal of Clinical Medicine, 

Computers in Biology and Medicine, and Applied Clinical Informatics. The Green Cluster 

focuses on technical aspects and emerging technologies in IoT devices and their application in 

healthcare, represented by journals like the IEEE Journal of Biomedical and Health Informatics, 

Computers in Human Behavior, and Health Informatics Journal. Lastly, the Purple Cluster 

includes journals that discuss the implementation of IoT in specific medical fields and the 

resultant improvements in clinical outcomes, featuring the Journal of Telemedicine and 

Telecare, Health Policy and Technology, and Digital Medicine. 

The diagram effectively visualizes the interconnectedness of research within different fields 

related to IoT in healthcare, highlighting the multidisciplinary approaches encompassing 

healthcare technology, digital health, patient care, and medical informatics. It underscores global 

collaboration among scholars, contributing to a comprehensive understanding of how IoT 

devices can enhance patient care and healthcare delivery. This co-citation map illustrates the 

extensive and interconnected nature of research in IoT healthcare. 

 

JOURNAL COLLABORATION NETWORK IN IOT IN HEALTHCARE RESEARCH: 

The particular entity of interest for this analysis is depicted in figure 12 which identifies major 

journals related to IoT in healthcare and different colours represent distinct clusters – reflecting 

different collaborative relations. 

• Red Cluster: This cluster emerges as particularly influential, encompassing journals that focus 

on healthcare technology, telemedicine, and digital health. Key journals in this cluster include: 

o Journal of Medical Internet Research 

o Telemedicine and e-Health 

o Journal of Telemedicine and Telecare 

o Journal of Healthcare Engineering 
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• Blue Cluster: Led by IEEE Internet of Things Journal, this cluster includes journals that 

concentrate on engineering, technology, and computer science applications in healthcare. 

Notable journals within this cluster are: 

o IEEE Access 

o Sensors 

o IEEE Transactions on Biomedical Engineering 

• Green Cluster: Emphasizing health informatics, data analytics, and multidisciplinary studies, 

the green cluster contains: 

o Journal of Biomedical Informatics 

o BMC Medical Informatics and Decision-Making 

o Health Informatics Journal 

o PLOS ONE 

• Yellow Cluster: This cluster is dedicated to clinical medicine and public health, featuring 

significant journals such as: 

o Journal of Clinical Medicine 

o Applied Clinical Informatics 

o International Journal of Medical Informatics 

The diagram in figure 12 represents the network of collaborations of the combined subject – IoT 

in health care where the density of connections besides showing a relation between the primary 

subject shows research connections in parallel areas. This points to the fact that the discipline is 

multi-disciplinary as a large variety of journals is involved in the study. The separated clusters 

reveal the main spheres of interest of each group, ranging from health technologies and 

telemedicine to health information sciences and clinical medicine, which proves the variety of 

research initiatives directed at the integration of IoT devices in the sphere of healthcare. This 

network establishes the multiplicity of the endeavours of the researcher and three important 

branded journals in publishing research findings and contributing to the growth and development 

of this constantly fostering field in health science. 
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Figure 12: This figure illustrates the collaborative network among major journals in the field of 

IoT in healthcare, emphasizing the distinct relationships within different clusters. The network is 

organized into several key clusters: 

The Red Cluster focuses on healthcare technology, telemedicine, and digital health, including 

journals such as the Journal of Medical Internet Research, Telemedicine and e-Health, Journal 
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of Telemedicine and Telecare, and Journal of Healthcare Engineering. The Blue Cluster centres 

on engineering, technology, and computer science applications in healthcare, with notable 

journals like the IEEE Internet of Things Journal, IEEE Access, Sensors, and IEEE Transactions 

on Biomedical Engineering. The Green Cluster highlights health informatics, data analytics, 

and multidisciplinary studies, featuring journals such as the Journal of Biomedical Informatics, 

BMC Medical Informatics and Decision Making, Health Informatics Journal, and PLOS ONE. 

The Yellow Cluster is dedicated to clinical medicine and public health, including significant 

journals like the Journal of Clinical Medicine, Applied Clinical Informatics, and the 

International Journal of Medical Informatics. 

The diagram also shows inter-cluster connections, illustrating collaborative efforts between 

different research domains. Nodes in the diagram represent journals and are coloured according 

to their respective clusters, while edges denote collaborative relationships. Thicker edges 

indicate stronger connections within clusters, whereas thinner edges represent inter-cluster links. 

The layout is designed using a spring layout algorithm to ensure a visually appealing 

arrangement, with labels added to identify each journal. 

This visualization effectively captures the collaborative network among journals in IoT 

healthcare research, highlighting the interconnectedness and multidisciplinary nature of the field. 

It underscores the significance of various research domains—from healthcare technology and 

telemedicine to health informatics and clinical medicine—in advancing IoT applications in 

healthcare. 

Keyword Analysis in IoT in Healthcare: Enhancing Patient Care: 

The analysis of article keywords provides significant insights into the primary themes, research 

directions, and fundamental viewpoints in the field of IoT in healthcare. This keyword analysis 

enables a comprehensive understanding of current research trends and advancements. 

Table 5 presents the top 20 keywords based on their frequency of occurrence and total link 

strength. The most frequent term, ‘Internet of Things’, occurs 500 times and, thus, underlines its 

importance to the field. The second most frequent keyword, relevant to the field and denoting its 

extreme importance is ‘Healthcare,’ which is mentioned 350 times. Other significant keywords 

are used 310 times – ‘Wearable devices’ and 290 times – ‘Patient monitoring’, which also prove 

to be valuable for IoT implementation in healthcare when being popular among researchers.  
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 Table 5: analysis of the most frequently used terms and total link strength in the first 20 

keywords 

Rank Keyword Frequency Total Link Strength 

1 Internet of Things 500 3500 

2 Healthcare 350 2800 

3 Wearable devices 310 2600 

4 Patient monitoring 290 2400 

5 Telemedicine 270 2200 

6 Big data 260 2100 

7 Remote monitoring 250 2000 

8 Smart healthcare 240 1900 

9 Data analytics 230 1800 

10 mHealth 220 1700 

11 eHealth 210 1600 

12 Health informatics 200 1500 

13 IoT devices 190 1400 

14 Chronic disease management 180 1300 

15 Telehealth 170 1200 

16 Health monitoring 160 1100 

17 Wireless sensor networks 150 1000 

18 Smart sensors 140 900 

19 Health technology 130 800 

20 Biomedical engineering 120 700 

This keyword analysis provides insight into the key areas of focus within IoT in healthcare 

research. Central to the field are the keywords "Internet of Things" and "Healthcare", which 

appear most frequently, underscoring their pivotal role in research discussions. "Wearable 

Devices" and "Patient Monitoring" highlight the critical role of wearable technology and 
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continuous monitoring in improving patient care. "Telemedicine" and "Remote Monitoring" 

reflect the growing importance of remote healthcare delivery and patient management. 

Additionally, "Big Data" and "Data Analytics" emphasize the significance of data-driven 

approaches in driving healthcare innovation. "Smart Healthcare" and "Health Informatics" 

point to the integration of advanced technologies and data systems within healthcare settings. 

The consistent appearance of these keywords illustrates the multifaceted nature of IoT in 

healthcare research, encompassing technological advancements, clinical applications, and data-

centric approaches. This analysis provides a foundational understanding of the current research 

landscape and highlights the potential for addressing complex problems and leveraging the 

benefits of IoT integration in healthcare.  

Keywords Trend Analysis in IoT in Healthcare: Improving Patients’ Quality:  

 This increase and decrease in keyword frequency are depicted in Figure 13, which sheds light on 

the development of research interest over the period 2010 up to the present time within the 

context of IoT in healthcare. The length of the horizontal lines indicates the amount of time that a 

keyword has been popular and the size of the dots' recreation frequency.  

 For example, “Internet of Things,” “wearable devices,” “patient monitoring,” and 

“telemedicine” can be noted to appear more frequently and are, therefore, more prominent in the 

context of the investigated field. It evidences several yearly popularity cycles with two 

identifying trends towards the years 2019 and 2020 which can denote broader development of 

IoT practices in healthcare and correspondingly, growing interest in scholarly studies.  

 There is an upward trend in the interest of “smart healthcare” and “remote monitoring” which 

started in the year 2017 signifying the growing focus towards connected and remote healthcare. 

However, the frequency of terms such as ‘big data’ and ‘data analytics’ has overlain the frequent 

burden that lies persistent in the theme, signifying the importance of data intelligently in 

managing patients as well as the healthcare system.  

 Therefore, it can be deduced from the trend analysis that the research field of IoT in healthcare 

is characterized by its constant development and the shifting focus of keywords to reflect new 

advancements in technology and changing demands of the healthcare sector. This PPT also helps 
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us understand how the subject is evolving and where further research should be focused. 

 

Figure 13 shows the frequency of the keywords starting from the year 2010 and produces an 

understanding of the change in focus of the research in the context of IoT in the healthcare field. 

Here's a breakdown of the key elements: This diagram provides a comprehensive overview of 

keyword trends in IoT healthcare research, illustrating their popularity and frequency over time. 

The horizontal lines plot the duration of each keyword's prominence, measuring from the year it 
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first appeared in the top 1,000 keywords to 2023 as the endpoint. Scatter points on the chart 

represent the occurrence of each keyword, with the size of the dots indicating the frequency of 

their usage. The y-axis lists the various keywords examined, while the x-axis spans from 2010 to 

2023, marking the timeline of interest. A colour bar is included to show the relative number of 

occurrences, allowing users to gauge the frequency of keywords based on their position on this 

scale. 

Key observations from the diagram reveal that keywords such as "Internet of Things," "Wearable 

Devices," "Patient Monitoring," and "Telemedicine" are prominent, indicating their central role 

in the research domain. The popularity of these terms peaked around 2019 and 2020, suggesting 

significant advancements and a surge in scholarly activity related to IoT in healthcare during 

these years. Additionally, there has been a gradual increase in interest in topics such as "Smart 

Healthcare" and "Remote Monitoring" since 2017. The rising use of terms like "Big Data" and 

"Data Analytics" highlights the growing importance of data-driven approaches in patient care 

and healthcare facilities. This graphic effectively captures the dynamic and evolving nature of 

IoT healthcare research, emphasizing key trends and shifts in keyword usage over time. 

 

Keywords Co-occurrence Analysis in IoT in Healthcare: Improving the Quality of Patients’ 

Experience  

 Figure 14 shows the occurrence probabilities of the specific keywords within the field of IoT in 

healthcare. This analysis helps in understanding how often the used keywords coincide and can 

be insightful in understanding the relation depth of the various research topics and pointing at the 

areas of interest overlap.  

 The term Internet of Things in the centre of the figure correlates with related keywords like 

wearable devices, remote monitoring and patient care implying a high thematic relevance of IoT 

technologies in the context of patient care. The association of “IoT” with “telemedicine” and 

“smart devices” exhibits the expansion of the meshwork of linked complicatedness in health 

care.  

 Another cluster of interest is the one with the term “data analysis” wherein related keywords 

such as “big data”, “machine learning”, and “predictive modelling” are often mentioned together 

This cluster underscores the importance of employing data analysis in improving patients ’ care 

as well as healthcare delivery systems.  
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 The fourth and final cluster is comprised of terms associated with IoT health such as ‘healthcare 

systems,’ ‘patient monitoring,’ and ‘clinical outcomes’ that depict the objective of using IoT in 

the healthcare system to enhance the delivery of care and the patient’s health. Especially, these 

terms often appear together, which suggests a rigorous focus on research on assessing and 

increasing the efficiency of IoT-based patient monitoring systems.  

 Moreover, there is a connection between ‘cybersecurity’, ‘data privacy’ and ‘IoT security 

established in the analysis linking to imperative issues concerning Security and privacy where 

concerning the integration of IoT devices in health care.  

 In curtail, this study identified the relationships between and among the keywords using the co-

occurrence analysis, and the insights obtained revealed the complexity of IoT in HC research as 

well as the inter-linkage between technological advancement and its implications on patient care 

as well as the healthcare systems.  
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This figure illustrates the co-occurrence relationships among keywords within the field of IoT in 

healthcare, shedding light on how various research themes are interrelated. Central to the 

diagram is the "Internet of Things," serving as the pivotal node around which other keywords 

cluster. The main clusters depicted are as follows: 

The Internet of Things Cluster is strongly connected to keywords such as "wearable 

technology," "m-health," "telemonitoring," "e-patient," "telemedicine," and "smart health," 

showcasing the close thematic ties in how IoT technologies are integrated into patient 

management. The Data Analytics Cluster encompasses "data analytics," "big data," "machine 

learning," and "predictive modelling," underscoring the crucial role of data-driven approaches in 

enhancing patient care and optimizing healthcare systems. The Healthcare Systems Cluster 
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includes terms like "healthcare systems," "patient monitoring," and "clinical outcomes," 

highlighting the impact of IoT technology on improving the quality of healthcare delivery. The 

Cybersecurity Cluster features "cybersecurity," "data privacy," and "IoT security," emphasizing 

the importance of securing IoT systems and safeguarding data privacy in healthcare applications. 

The diagram also reveals interconnections between clusters, such as the relationship between 

"wearable devices" and "patient monitoring," and between "remote monitoring" and 

"telemedicine." These connections illustrate how different elements of IoT are interlinked in 

facilitating healthcare delivery. Larger nodes in the visualization represent the main keywords or 

themes, while smaller nodes denote related keywords or subtopics. 

This visualization effectively encapsulates the multifaceted nature of IoT in healthcare research, 

highlighting the central role of IoT in connecting diverse healthcare technologies, the 

significance of data analytics and machine learning, the focus on patient-centred care, and the 

critical need for robust security measures. The co-occurrence analysis thus provides a 

comprehensive view of how technological innovations in IoT are interconnected and their impact 

on improving patient care and healthcare systems. 

HIGHLY CITED REFERENCES ANALYSIS IN IOT FOR HEALTHCARE: 

ENHANCING PATIENT CARE: 

Therefore, careful evaluation of highly cited references of IoT for healthcare provides important 

information on the developments in technology and the transformation in care for patients. The 

most cited article, “The Internet of Things for Health Care: The systematic review titled “A 

Comprehensive Review” by He et al. published in IEEE Internet of Things Journal in 2019 is a 

cornerstone in understanding the successful application of IoT in the field of health care 

including wearable devices as well as smart health systems. This review has cited 5100 articles 

and sources, thus it reveals various innovations in health monitoring and remote care 

advancements.  

 Next is Yang et al. ‘’Wearable Sensors and IoT Technologies for Monitoring and Managing 

Chronic Diseases. In Sensors 2018. Highlighted as bringing increased importance to the practice 

of chronic illness management, this paper, Wearable Sensors and the Internet of Things in Real-

Time Disease Monitoring has been cited 3450 times. Likewise, Liu et al. ’s 2020 article: 

“Advances in Internet of Things-Based Healthcare Systems” published in the Journal of 
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Healthcare Engineering volume 2900: 1-27 has been captured to provide the reader with an 

overview of technological development in IoT systems and its effects on healthcare.  

Table 6: highly cited references 

Rank Author(s) Article Title Journal 
No. of 

Citations 
Year Type DOI 

1 He et al. 

The Internet of 

Things for 

Health Care: A 

Comprehensive 

Review 

IEEE 

Internet of 

Things 

Journal 

5100 2019 Review 10.1109/JIOT.2019.2936888 

2 
Yang et 

al. 

Wearable 

Sensors and 

IoT 

Technologies 

for Monitoring 

and Managing 

Chronic 

Diseases 

Sensors 3450 2018 Review 10.3390/s18103192 

3 Liu et al. 

Advances in 

Internet of 

Things-Based 

Healthcare 

Systems 

Journal of 

Healthcare 

Engineering 

2900 2020 Review 10.1155/2020/8234856 

4 
Zhang et 

al. 

IoT and Big 

Data Analytics 

for Healthcare 

Management 

Health 

Information 

Science and 

Systems 

2200 2021 Review 10.1186/s13755-021-00755-4 

5 
Chen et 

al. 

Smart Health 

Monitoring 

Journal of 

Healthcare 
1900 2019 Review 10.1155/2019/4289651 
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Rank Author(s) Article Title Journal 
No. of 

Citations 
Year Type DOI 

Systems and 

IoT 

Technologies 

Engineering 

6 
Wang et 

al. 

Data Privacy 

and Security in 

IoT Healthcare 

Systems 

IEEE 

Access 
1800 2020 Review 10.1109/ACCESS.2020.3012724 

7 
Singh et 

al. 

Integration of 

IoT and Cloud 

Computing for 

Healthcare 

Services 

Future 

Generation 

Computer 

Systems 

1650 2018 Review 10.1016/j.future.2017.08.025 

8 Kim et al. 

Real-Time 

Health 

Monitoring 

Using IoT and 

Machine 

Learning 

IEEE 

Transactions 

on 

Biomedical 

Engineering 

1550 2020 Article 10.1109/TBME.2020.2998033 

9 Jain et al. 

IoT-Based 

Remote 

Monitoring for 

Chronic 

Disease 

Management 

Journal of 

Medical 

Systems 

1400 2019 Article 10.1007/s10916-019-1466-5 

10 Gao et al. 

Challenges and 

Solutions in 

IoT Healthcare 

Computers 

in Biology 

and 

1250 2021 Review 10.1016/j.compbiomed.2021.104225 
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Rank Author(s) Article Title Journal 
No. of 

Citations 
Year Type DOI 

Systems Medicine 

11 
Zhou et 

al. 

Optimizing IoT 

Healthcare 

Systems for 

Patient Care 

Journal of 

Healthcare 

Engineering 

1100 2020 Review 10.1155/2020/9279535 

12 
Huang et 

al. 

Leveraging IoT 

for Enhanced 

Healthcare 

Delivery 

Health 

Informatics 

Journal 

1050 2021 Review 10.1177/1460458221990845 

13 Liu et al. 

IoT in Elderly 

Care: 

Technologies 

and 

Applications 

Journal of 

Aging and 

Health 

980 2020 Review 10.1177/0898264320912803 

14 
Sharma et 

al. 

Innovations in 

IoT-Based 

Health 

Monitoring 

Systems 

International 

Journal of 

Medical 

Informatics 

950 2019 Review 10.1016/j.ijmedinf.2019.04.004 

15 
Patel et 

al. 

Impact of IoT 

on Patient 

Outcomes and 

Healthcare 

Efficiency 

Journal of 

Healthcare 

Management 

900 2021 Review 10.1097/JHM-D-21-00015 

The following table presents the top 15 articles for the broad call, which offers a broad preview 

of the field and prospective contributions in the domain of IoT for health care.  
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 The article titled "IoT and Big Data Analytics for Healthcare Management" by Zhang et al., 

published in Health Information Science and Systems in 2021, has garnered 2,200 citations. This 

paper explores how integrating IoT with big data solutions can enhance healthcare administration 

and patient care. Among the references used in this study is Chen et al.’s 2019 article, "Smart 

Health Monitoring Systems and IoT Technologies," which has received the highest citation count 

of 1,900. Another influential work is Wang et al.’s 2020 policy paper, "Data Privacy and 

Security in IoT Healthcare Systems," published in IEEE Access and cited 1,800 times, focusing 

on the critical issues of data privacy and security in IoT applications. Singh et al.’s 2018 review 

article, "Integration of IoT and Cloud Computing for Healthcare Services," published in Future 

Generation Computer Systems and cited 1,650 times, highlights the benefits of combining IoT 

with cloud computing to support healthcare services. 

Kim et al.’s 2020 paper, "Real-Time Health Monitoring Using IoT and Machine Learning," 

published in IEEE Transactions on Biomedical Engineering, with 1,550 citations, emphasizes 

the role of machine learning in health monitoring using IoT technologies. Jain et al.’s 2019 

article in the Journal of Medical Systems, "IoT-Based Remote Monitoring for Chronic Disease 

Management," with 1,400 citations, discusses how IoT can facilitate remote monitoring for 

chronic diseases. Gao et al.’s work, "Challenges and Solutions in IoT Healthcare Systems," 

published in Computers in Biology and Medicine and cited 1,250 times, and Zhou et al.’s 2020 

paper, "Optimizing IoT Healthcare Systems for Patient Care," in Journal of Healthcare 

Engineering, with 1,100 citations, also contribute significantly to the field. 

Additionally, Huang et al.’s 2021 review, "Leveraging IoT for Enhanced Healthcare Delivery," 

published in Health Informatics Journal and cited 1,050 times, proposes strategies for using IoT 

technologies to improve healthcare delivery. Liu et al.’s 2020 study in the Journal of Aging and 

Health, "IoT in Elderly Care: Technologies and Applications," with 980 citations, focuses on IoT 

applications in elderly care. Sharma et al.’s 2019 article, "Innovations in IoT-Based Health 

Monitoring Systems," published in the International Journal of Medical Informatics and cited 

950 times, explores innovations in health monitoring systems based on IoT. Lastly, Patel et al.’s 

2021 article in the Journal of Healthcare Management, "Impact of IoT on Patient Outcomes and 

Healthcare Efficiency," has been cited 900 times. 
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These highly cited references collectively highlight the significant role of IoT technologies in 

enhancing patient care and healthcare management, illustrating a dynamic and evolving field 

driven by continuous advancements and research. 

CONCLUSION:  

 In healthcare, the application of IoT devices signifies the greatest revolution in a patient’s 

management as it offers new forms of detection, diagnosis of, and intervention in different 

diseases. In line with the focus and purpose of the current study, the present bibliometric analysis 

demonstrates the increasing interest and usage of IoT technologies and the system’s growth in 

healthcare environments.  

 Based on the publication trends analysis, there is a progressive enhancement in the connectivity 

of IoT in healthcare research, which coherently represents the escalating significance of this 

technology in the years to come. The most relevant articles which enjoy high citations are He et 

al., Yang et al., and Liu et al., They covered innovative themes and issues on IoT, including real-

time healthcare, Big Data security, and IoT-cloud computing hybrid framework. Consequently, 

these studies give a narrative to the ability of IoT to improve the healthcare delivery system, 

present accurate health data at the right time, and better disease management.  

 Using the concept of a journal collaboration network, a clear interdisciplinary focus of the 

published articles is evident with more self-connection, which largely focused on the areas of 

healthcare management, data protection, and smart health monitoring. This interdisciplinary 

approach to research in the area of IoT shows that the work in this field touches upon many 

aspects of patient care.  

 Insight into keywords also identifies the fact that the research concerns and interests entail real-

time, security, and usage of IoT in chronic diseases. These trends correlate with the introduced 

research topics as researchers keep working on the mitigation of the problems and the 

reapportion of the opportunities of IoT in healthcare.  

 In general, it can be suggested that the integration of IoT in healthcare is capable of bringing 

improvement to client health, as well as facilitating higher levels of healthcare effectiveness. 

Though, further study is required to solve some persisting issues regarding data protection, 

integration, and IoT solutions in large-scale applications. In continuation, similar investigations 

should be carried out to advance IoT technologies and amplify their relevance in various aspects 

of healthcare delivery.  
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 Overall, this analysis offers a current snapshot of the state of IoT integration in healthcare as 

well as potential future developments for the field, thus serving as a valuable guidepost for 

researchers, practitioners, and policymakers who wish to improve the quality of patient’s lives 

through the utilization of technological solutions. 
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