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Abstract 

This paper aims to investigate the potential impact of Chinese digital twin technology and artificial 

intelligence (AI) in enhancing healthcare and medical systems in Belt and Road regions, with a specific 

focus on smart cities in the Middle East. In recent years, digital twin technology has garnered 

significant attention due to its ability to simulate and replicate complex systems and processes in a 

virtual environment. This paper focuses on the implementation of Chinese digital twin technology, 

which integrates AI advancements to enhance healthcare and medical systems in Belt and Road 

regions. By utilizing a combination of literature review, data analysis using CiteSpace software, and a 

case study approach, the potential collaboration and benefits of Chinese digital twin technology and 

AI in smart health-tech cities are explored. Through an extensive review of relevant literature, data 

analysis utilizing CiteSpace software, and a case study approach, this study offers valuable insights 

and recommendations for policymakers, healthcare systems, and stakeholders interested in utilizing 

advanced technologies to improve health outcomes and healthcare services in the regions covered by 

the Belt and Road Initiative, providing a comprehensive analysis of the potential impact of Chinese 

digital twin and AI in facilitating healthcare and medical systems in Belt and Road regions. 
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1. Introduction 

1.1 Background of Chinese Digital Twin Technology 

and AI 

- Definition and Overview of Digital Twin 

Technology and AI 

- Emerging Trends and Applications in the 

Healthcare Sector 

Digital twin (Liu et al., 2023) technology and 

Artificial Intelligence (AI) are rapidly advancing 

fields that have gained significant attention in 

recent years. This paper aims to investigate the 

possible impact of Chinese digital twin 

technology and AI in facilitating healthcare and 

medical systems in Belt and Road regions, with 

a particular focus on Smart Cities (Ma & Zhu, 

Journal of World Economy 

ISSN 2709-3999 

www.pioneerpublisher.com/jwe 

Volume 3 Number 4 December 2024 

 



 Journal of World Economy 

131 
 

2022) in the Middle East, followed by a 

discussion on the emerging trends and 

applications of these technologies in the 

healthcare sector. 

Digital twin technology refers to the creation of 

a virtual replication of a physical entity, such as 

a product, system, or process. The digital twin is 

an interconnected system that mirrors the 

real-world entity’s behavior, enabling real-time 

monitoring and analysis. It incorporates various 

data sources and employs advanced analytical 

techniques, including AI to simulate and 

optimize the performance of the physical entity. 

Collectively, the integration of digital twin 

technology and AI offers tremendous potential 

for revolutionizing healthcare and medical 

systems. The application of these technologies in 

the healthcare sector can enhance diagnosis, 

treatment, and patient care, leading to improved 

outcomes and overall healthcare quality. By 

combining the real-time monitoring capabilities 

of digital twin technology with the adaptive and 

predictive capabilities of AI, healthcare 

providers can gain valuable insights into 

patients’ conditions, personalize treatments, 

optimize resource allocation, and improve the 

overall efficiency of healthcare delivery. 

In the context of the Belt and Road regions, 

where the healthcare infrastructure may vary 

across different countries, the introduction of 

Chinese digital twin technology and AI can play 

a transformative role. Smart Cities in the Middle 

East, being at the forefront of efforts, provide a 

fertile ground for investigating the potential 

impact of these technologies. Through a case 

study approach, this paper aims to assess how 

the implementation of Chinese digital twin 

technology and AI can address the unique 

challenges faced by healthcare and medical 

systems in Belt and Road regions, particularly in 

Smart Cities in the Middle East. 

1.2 Belt and Road Initiative and Its Implications for 

Healthcare and Medical Systems 

- Overview of the Belt and Road Initiative and 

its significance for healthcare collaborations 

- Examination of Existing Healthcare 

Collaborations Under the Belt and Road 

Initiative 

The Belt and Road Initiative (BRI) is a significant 

development strategy launched by the Chinese 

government in 2013, focusing on infrastructure 

connectivity and economic cooperation across 

various regions in Asia, Europe, and Africa. The 

Belt and Road Initiative aims to enhance 

regional connectivity and promotes economic 

cooperation between numerous countries along 

the Silk Road Economic Belt and the 21st 

Century Maritime Silk Road. It encompasses a 

wide range of infrastructure projects, trade 

agreements, and cultural exchanges. The 

initiative covers over 138 countries and regions, 

with a combined GDP accounting for 

approximately 30% of the global economy. It 

offers immense potential for collaborations in 

various sectors, including healthcare. 

Under the Belt and Road Initiative, healthcare 

collaborations have gained increasing attention 

due to their potential to address common health 

challenges, improve medical capabilities, and 

foster international cooperation in healthcare 

systems. Many Belt and Road countries face 

similar issues, such as an aging population, 

non-communicable diseases, and insufficient 

healthcare resources. The BRI provides a 

platform for knowledge exchange, technology 

transfer, and capacity building to address these 

challenges collectively.  

Moreover, the BRI can contribute to the 

development of healthcare infrastructure and 

health service delivery models in participating 

countries. Infrastructure projects, such as the 

building of hospitals, clinics, and medical 

research centers, can boost the quality and 

accessibility of healthcare services. Collaborative 

efforts can also focus on training healthcare 

professionals, sharing medical best practices, 

and conducting joint research and clinical trials. 

In a word, the Belt and Road Initiative presents a 

unique opportunity for healthcare collaborations 

and the advancement of medical systems in 

participating countries. By leveraging Chinese 

digital twin technology and AI, smart cities in 

the Middle East can enhance their healthcare 

capabilities and address common health 

challenges more effectively. The examination of 

existing healthcare collaborations under the BRI 

reveals the potential for knowledge exchange, 

technology transfer, and infrastructure 

development.  

1.3 Significance of Investigating the Impact on Smart 

Cities in the Middle East 

Rationale for Focusing on the Middle East 

Region 

The Middle East has historically served as a 

bridge between Eastern and Western 
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civilizations and was a crucial hub on the 

ancient Silk Road. In the modern era, under the 

“Belt and Road Initiative,” friendly exchanges 

and cooperation between China and Middle 

Eastern countries have deepened. 

The Middle East has emerged as a key region for 

the development of smart cities, driven by rapid 

urbanization and an increasing focus on 

technological advancements. The Belt and Road 

Initiative (BRI), proposed by China, presents a 

unique opportunity for collaboration and 

innovation across regions. Within this context, 

investigating the impact of Chinese digital twin 

technology and AI in facilitating healthcare and 

medical systems in Belt and Road regions, with 

a focus on smart cities in the Middle East, 

assumes significant importance. 

The Middle East is witnessing considerable 

population growth and urbanization rates. With 

cities becoming more densely populated, there is 

a pressing need to develop smart solutions that 

can enhance the quality of life for residents. The 

Middle East governments have been actively 

embracing smart city initiatives, aiming to 

leverage technology for improving public 

services, infrastructure management, and 

quality of healthcare. The incorporation of 

Chinese digital twin technology and AI in these 

initiatives can bring considerable benefits and 

revolutionize the healthcare and medical 

systems in the region. Meanwhile, the Middle 

East possesses a rich cultural heritage and 

strong economic ties with China. Hence, 

investigating the impact of Chinese 

technological innovations in this region could 

contribute to deeper collaboration and 

partnerships between the two regions.  

Potential Benefits 

Implementing smart health-tech cities in the 

Middle East through the integration of Chinese 

digital twin technology and AI can bring 

numerous advantages. Firstly, it can improve 

healthcare accessibility and quality. By 

harnessing the power of AI, digital twin 

technology can support real-time monitoring of 

health conditions and enable remote diagnosis 

and treatment, thereby reducing the burden on 

healthcare infrastructure and improving access 

for underserved populations. 

The efficacy of traditional Chinese medicine 

(TCM) (Liu et al., 2007) in the prevention and 

treatment of COVID-19 is widely acknowledged. 

(Ashburn & Thor, 2004) It is suggested that 

collaboration could be expanded in areas such 

as the dissemination of TCM knowledge, talent 

cultivation, qualification certification, and 

production distribution. This would help 

overcome or alleviate the practical difficulties of 

a shortage of local TCM talent and address 

technological, trade, legal, and other barriers 

related to the sourcing and trading of TCM 

products. 

Also, the economic and trade relationship 

between China and Saudi Arabia is not 

unidirectional. Chinese enterprises export 

goods, services, and technology to Saudi Arabia, 

while Saudi Arabia has made substantial 

investments in China. On one hand, Saudi 

Arabia’s digital “new infrastructure,” extensive 

“old infrastructure,” and energy resources 

provide ample opportunities for Chinese 

enterprises in construction, electricity, 

telecommunications, and other sectors. On the 

other hand, Saudi Arabia’s open market and 

ongoing digital transformation continue to yield 

dividends. Currently at a crossroads of 

transformation, Saudi Arabia has a significant 

demand for introducing advanced technologies 

to facilitate industry upgrades. 

Challenges 

Despite the considerable potential benefits, 

implementing smart health-tech cities also poses 

challenges. One significant challenge is ensuring 

data privacy and security (Sun et al., 2020). As 

digital twin technology and AI rely on the 

collection and analysis of personal health 

information, robust data protection mechanisms 

need to be in place to ensure individuals’ 

privacy is respected and sensitive information is 

securely stored, transmitted, and used. 

It is noteworthy that Chinese equity investment 

firms are also joining the investment boom in 

the Middle East (Table 1). Domestic institutional 

investors are heading to cities like Dubai, Abu 

Dhabi, Riyadh, seeking promising projects and 

investment opportunities. With the Gulf 

countries’ economic diversification, Chinese 

investors aim to bring successful business 

models and solutions from the Chinese market 

to the Middle East, achieving a win-win 

situation of “Chinese solutions + local 

capabilities.” According to Refinitiv statistics, 

since 2018, Chinese private equity funds have 

participated in equity investment projects of 17 

companies in the Gulf region, mainly 

concentrated in the UAE and Saudi Arabia. In 
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terms of industry sectors, the focus is primarily 

on information technology and financial 

services, with significant growth potential in the 

healthcare services sector. 

 

Figure 1. China’s direct investment in Gulf countries 

 

2. Literature Review 

2.1 Overview of Chinese Digital Twin Technology 

and AI in Healthcare 

Exploration of the current state of Chinese 

digital twin technology and AI in healthcare: 

In recent years, China has witnessed significant 

advancements in digital twin technology and 

artificial intelligence (AI) applications in the 

healthcare sector. Chinese digital twin 

technology refers to the creation of a virtual 

replica of physical objects, processes, or systems, 

allowing for real-time analysis and optimization. 

Coupled with AI, these technologies have 

substantial potential in transforming healthcare 

delivery and improving patient outcomes. 

In the exploration of the current state of Chinese 

digital twin technology and AI in healthcare, 

scholars and experts have highlighted several 

key achievements. Firstly, Chinese researchers 

have successfully implemented digital twin 

technology to model and simulate complex 

medical procedures, such as surgeries and drug 

delivery systems. This application has proven 

useful in enhancing surgical precision, 

minimizing errors, and optimizing treatment 

strategies. Additionally, Chinese healthcare 

institutions have implemented AI algorithms to 

assist in diagnosis and treatment 

decision-making, leading to improved accuracy 

and efficiency. 

Case Studies and Applications in Improving 

Healthcare Systems: 

When the COVID-19 pandemic emerged and 

spread in the Middle East, China provided 

substantial support and assistance to the region. 

China shared its successful experience in 

combating the pandemic, including aspects 

related to traditional Chinese medicine. The 

Figure 1 illustrates the main mode and 

construction of telemedicine , and this support 

included providing traditional Chinese 

medicine formulations and prescriptions, 

dispatching Chinese medical professionals, 

disseminating knowledge and methods of 

traditional Chinese medicine (Ren et al., 2021) 

for pandemic prevention through various 

channels, and conducting remote consultations 

via video. 
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Figure 2. Main mode and construction of telemedicine 

 

What’ more, Chinese Digital Twin technology 

has been increasingly utilized in various sectors, 

including healthcare and smart cities. In the 

Middle East, its application in healthcare 

systems aims to enhance patient care, 

diagnostics, and overall health management. 

2.2 Studies on the Development of Smart 

Health-Tech Cities in the Middle East 

Examination of Initiatives and Projects in the 

Middle East Focusing on Smart Cities and 

Healthcare: 

From the perspective of economic structure, 

thanks to rich oil and gas resources, energy and 

related industries are important economic pillars 

of the Gulf countries. According to British 

Petroleum (BP) data, the Gulf region (excluding 

Bahrain) accounts for 20% of global oil 

production and more than 60% of OPEC 

countries. The fiscal revenue of Gulf 

governments from oil and gas-related industries 

is about 8 times that of non-oil and gas 

industries. From the perspective of social 

structure, the labor force population aged 15-64 

in the highland countries is about 43.07 million, 

accounting for 74% of the total population, 

which is significantly higher than the world 

average (65%). Just as Table 2 revels that it can 

be seen that in order to attract more overseas 

investment, the Gulf countries are working hard 

to create a better business and investment 

environment. 

In other respect, the healthcare information 

technology market in the United Arab Emirates 

(UAE) is expected to experience rapid growth in 

the coming years. The ongoing pandemic 

continues to create opportunities for the 

expansion of remote healthcare/medical 

services, driven by the promotion of 

telemedicine through technological platforms. 

The Ministry of Health is collaborating with the 

UAE’s integrated telecom company, PJSC, to 

enhance options for remote healthcare. This 

includes the implementation of “virtual 

hospitals” where doctors and nurses can 

provide remote care for patients using artificial 

intelligence, smart devices, and monitoring 

systems. 

The Middle East has been actively pursuing the 

development of smart cities, with a strong focus 

on incorporating healthcare technologies. 

Studies investigating the initiatives and projects 

in the region offer insights into the various 

efforts made towards establishing smart 

health-tech cities. These initiatives encompass 

the integration of digital systems, Internet of 

Things (IoT) devices (Dai et al., 2019), and AI 

technologies to enhance healthcare delivery and 

promote overall wellness. 

Examinations of the initiatives and projects in 

the Middle East reveal the deployment of 

innovative healthcare technologies in areas such 

as telemedicine, electronic health records, 

healthcare analytics, and personalized medicine. 

Governments and healthcare institutions in the 

region have collaborated with technology 

companies and international partners to 

establish smart health-tech cities that prioritize 

patient-centric care, efficient healthcare systems, 

and preventive health measures. 
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Table 1. Overview of the main economic indicators of the six Gulf countries 

Country 

Area 

(10,000 

square 

kilo- 

meters) 

Popu- 

lation 

(Mill- 

ions) 

Average 

economic  

Growth 

(2011- 

2022, %) 

Gross 

Domestic 

product 

(Billion 

dollars) 

GDP 

per 

capita 

(US 

dollars) 

Un- 

employ- 

ment 

rate (%) 

Foreign 

direct 

investment 

(2022, 

millions of 

dollars) 

Busi- 

ness 

environ- 

ment 

ranking 

(2020) 

Saudi 

Arabia 
225 36.2 3.5 1,108 31,850 5.6 7,886 62 

United 

Arab 

Emirates 

8.4 10.5 3.6 508 51,306 2.8 22,736 16 

Qatar 1.2 2.7 3.1 225 84,425 0.1 76 77 

Kuwait 1.8 4.8 1.6 185 38,329 2.5 758 83 

Oman 31 4.6 2.7 115 24,772 2.3 3,716 68 

Bahrain 0.1 1.5 2.7 44 28,785 1.4 1,951 43 

 

3. Methodology 

3.1 Explanation of CiteSpace Software and Its 

Application in Analyzing Research Literature 

- Introduction to CiteSpace Software and Its 

Features for Literature Analysis 

CiteSpace is a powerful research method and 

information visualization tool designed to 

analyze and visualize scientific literature, 

particularly in the field of bibliometrics. 

Developed by Dr. Chaomei Chen, CiteSpace 

(Ding & Yang, 2022) allows researchers to 

explore the dynamic relationships and patterns 

within academic literature, unveiling insights 

into the evolution of research topics, influential 

authors, and emerging trends. 

The method involves the creation of visual 

representations, often in the form of knowledge 

graphs or co-citation networks, to illustrate the 

connections between academic papers based on 

their citation patterns. CiteSpace leverages 

advanced algorithms to identify clusters of 

closely related publications, highlighting key 

themes, research fronts, and influential works. 

These visualizations offer a comprehensive and 

intuitive way to understand the structure of 

scientific knowledge within a specific domain. 

3.2 Selection Criteria for Relevant Articles and 

Publications 

- Criteria for Including Articles and 

Publications in the Analysis 

From the perspective of the quantity of 

publications in research literature related to 

medical technology and smart cities, it can be 

observed that the relevant literature is showing 

a growing trend with the recent application of 

digital twins and smart cities. According to 

Figure 1, literature research can be divided into 

three stages based on the number of 

publications: the early stage of research, a stage 

of slow development, and a stage of rapid 

growth. Before 2015, there were relatively few 

relevant publications, indicating that research on 

medical technology in the context of smart cities 

was in its early stages, possibly with little 

involvement of relevant technologies. 
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Figure 3. The publication volume of smart city research 

 

3.3 Data Collection and Analysis Process Using 

CiteSpace 

- Step-by-Step Explanation of Data Collection 

and Analysis Using CiteSpace 

- Description of Metrics Used to Identify 

Influential Articles and Research Themes 

Due to the multidisciplinary nature involving 

topics such as smart cities in the Middle East, 

healthcare infrastructure, and artificial 

intelligence, this study has opted for the Web of 

Science Core Collection database as the source of 

literature data. The research primarily focuses 

on medical-related studies within the context of 

smart cities in the Middle East. Through 

attempts at keyword searches, it was found that 

using the search terms TS = (“Digital Twin” OR 

“Facilitating Healthcare” OR “Medical Systems” 

OR “Smart Cities”) enables the identification of 

articles covering a broader range of topics. 

Simultaneously, we restricted the literature to 

English-language articles, with the search 

concluding on November 18, 2023. Following 

the search, a total of 1010 relevant documents 

were identified, spanning the period from 2010 

to 2023. 

4. Findings 

4.1 Identification of Key Research Themes and 

Influential Articles 

- Discussion of Dominant Research Themes in 

Chinese Digital Twin Technology and AI in 

Healthcare 

The co-occurrence analysis (Lou & Qiu, 2014) of 

keywords can reveal research hotspots and 

general trends in a specific field over a certain 

period. The larger the node, the higher the 

frequency of the keyword, reflecting scholars’ 

strong research enthusiasm in the relevant field. 

The more connections between nodes, the 

stronger the co-occurrence relationship. By 

importing literature into CiteSpace, spanning 

from 2010 to 2023, using a “2-year” time slice, 

selecting “keywords” as the node type, and 

employing Pathfinder, Pruning sliced networks, 

and Pruning the merged network trimming 

methods, a keyword co-occurrence network was 

constructed, consisting of 296 nodes and 1649 

edges. The network density is calculated as 

0.0378, indicating a relatively dense and 

interconnected structure of research topics. 

Figure 4 unfolds several important keyword 

themes, including AI, smart city, machine 

learning, Internet of Things, etc. The densely 

interwoven connections between nodes 

demonstrate the associative relationships 

between research topics in the literature. Among 

them, keywords such as cloud computing, big 

data, challenges, and framework have larger 

node sizes, reflecting researchers’ increased 

focus on the application of artificial intelligence 

and related aspects of innovation development 

challenges. 
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Figure 4. Keywords Co-occurrence Analysis map of digital twins and healthcare 

 

Based on the keyword co-occurrence graph, 

high-frequency keywords (Gotelli & McCabe, 

2002) and centrality statistics are summarized in 

Table 4. In the analysis of keyword frequency in 

the field of healthcare and smart cities research, 

we identified that the term “Internet of Things” 

appeared 211 times, far surpassing other 

keywords. It has the largest node, representing 

the core of the research field. Other prominent 

themes include smart cities, challenges, big data, 

and digital twin. Advances in various digital 

technologies have provided humanity with 

unprecedented speed and scale in many fields. 

These technologies, combined with the internet, 

enable users to work effectively on online 

platforms and contribute to the prosperity of the 

healthcare industry. Artificial intelligence is a 

technology (Yang et al., 2023) that spans 

multiple fields, and its application is becoming 

increasingly widespread. Smart healthcare is a 

significant application area of artificial 

intelligence. Smart healthcare, through the 

application of artificial intelligence technology, 

has brought many innovations and changes to 

the healthcare industry. Additionally, artificial 

intelligence can handle large volumes of medical 

data, providing diagnostic suggestions to 

doctors by analyzing and comparing features of 

different cases. Artificial intelligence can also 

assist doctors in interpreting medical images, 

improving the accuracy and speed of diagnosis. 

 

Table 2. Statistical rank of high-frequency keywords 

NO. Label Year Freq Centrality 

1 internet of things 2015 211 0.06 

2 smart cities 2013 124 0.28 

3 challenges 2016 115 0.05 

4 big data 2017 91 0.08 

5 digital twin 2019 84 0.02 

6 artificial intelligence 2019 80 0.03 

7 machine learning 2018 79 0.04 

8 framework 2018 70 0.03 

9 deep learning 2019 62 0.03 

10 cloud computing 2016 60 0.02 
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Based on the co-occurrence of keywords in 

relevant literature, the logarithmic likelihood 

ratio algorithm in the CiteSpace software was 

employed for keyword clustering analysis to 

identify core theories and hot topics in 

theoretical knowledge. The Modularity Q value 

and Mean Silhouette S value of literature 

clustering indicate good clustering 

characteristics. Cluster IDs represent the 

post-clustering numbers, presented in the form 

of #0, #1, #2, etc., in the graph. Smaller cluster 

numbers indicate earlier appearances of topics, 

and the larger the number of labels included in a 

cluster, the larger the cluster’s scale. From Figure 

5, it can be observed that the keyword clustering 

graph displays a total of 8 reasonable cluster 

categories, including #0 Internet of Things (IoT), 

#1 security and privacy, #2 digital health, 

representing the main themes in smart city 

research. 

 

Figure 5. Keywords cluster of digital twins and healthcare 

 

We utilized the “Burstness” feature in CiteSpace 

software to identify burst keywords in the 

literature on enterprise social media. 

Subsequently, we conducted a detailed analysis 

of these burst keywords( Kim et al., 2016) to 

observe their temporal variations across 

different years. This method uses distinct colors 

to differentiate burst keywords during different 

time periods, revealing potential shifts in 

research focus for specific years. From Figure 6, 

it is evident that 25 burst keywords were 

identified in the research on healthcare and 

smart cities, indicating heightened scholarly 

attention to these thematic terms during specific 

time spans. Among them, “smart cities” (6.65) 

exhibited the highest burst strength, followed by 

“cloud” (4.58), and ranking third was “big data” 

(3.91). This underscores significant scholarly 

interest in these themes within the field of 

enterprise social media research. In terms of 

burst timing, keywords such as “smart cities” 

and “wireless sensor networks” captured 

scholars’ attention from the outset, indicating an 

initial focus on fundamental research into smart 

cities and wireless networks. The burstiness 

related to “care” persisted for a considerable 

duration, starting in 2015 and continuing until 

2019, establishing it as a popular research topic 

over several years and reflecting sustained 

public interest in healthcare. Subsequently, 

keywords such as “system,” “service,” 

“medicine,” and “energy harvesting” had 

relatively shorter durations of research 

attention. In recent years, the keyword “impact” 

has consistently been a topic of research interest, 

poised to continue attracting scholars’ attention 

as a hot and frontier research area. 
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Figure 6. Top 25 keywords with the strongest citation bursts 

 

4.2 Mapping of the Collaboration Potential Between 

China and the Middle East in Smart Health-Tech 

Cities 

- Visual Representation of Collaboration 

Networks and Potential Partnership 

Opportunities 

- Analysis of Existing Collaborations and 

Possibilities for Future Partnerships 

Analyzing the degree of collaboration among 

different countries, institutions, and scholars 

from a national and institutional perspective 

contributes to a deeper understanding of the 

progress in researching the application of 

healthcare in smart cities across diverse cultural 

backgrounds. The national collaboration 

network (Li et al., 2018) is established based on 

cooperative efforts in literature citations. The 

visual representation in Figure 7 includes a total 

of 94 nodes and 577 edges. Each node represents 

a country or institution, and the lines between 

nodes indicate collaboration between countries 

or institutions. The circular color legend 

radiating from the center corresponds to 

publication years, ranging from blue-purple to 

red and then yellow, representing early research 

to recent years. Additionally, the central color of 

the circle represents the earliest publication year, 

and the thickness of the color scale corresponds 

to the number of publications for each year. 

Based on the changes in circle size and color, it 

suggests that China, Saudi Arabia, India, 

Pakistan, the United States, and the United 

Kingdom have a longer and more in-depth 

history of research in smart healthcare. 
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Figure 7. Cooperative network map of nation 

 

Based on the results of the national collaboration 

network presented by CiteSpace, countries with 

a publication frequency exceeding 20 were 

identified. As shown in Table 6, in terms of 

quantity, India has the highest number of 

publications in Web of Science, currently 

totaling 229 articles. Following India are China 

(210 articles) and Saudi Arabia (156 articles). 

India has the highest centrality (0.3), followed by 

the United States, China, and other countries. 

Despite China’s publication volume being close 

to India’s, its centrality is relatively lower. 

Therefore, future research for China should 

focus on strengthening international 

communication and collaboration to collectively 

promote the research and development of smart 

healthcare. 

 

Table 3. Total papers issued for each nation 

NO. Country Centrality Frequency NO. Country Centrality Frequency 

1 INDIA 0.3 229 10 CANADA 0.03 51 

2 
PEOPLES R. 

CHINA 
0.17 210 11 SPAIN 0.09 45 

3 
SAUDI 

ARABIA 
0.16 156 12 

U ARAB 

EMIRATES 
0.05 38 

4 USA 0.21 148 13 TAIWAN CHINA 0.09 36 

5 
SOUTH 

KOREA 
0.07 105 14 MALAYSIA 0.08 31 

6 PAKISTAN 0.07 83 15 IRAN 0.03 29 

7 ENGLAND 0.14 78 16 PORTUGAL 0.02 26 

8 AUSTRALIA 0.06 67 17 FRANCE 0.02 21 

9 ITALY 0.05 60 18 GERMANY 0.11 20 

 

5. Discussion 

5.1 Evaluation of the Possible Impact of Chinese 

Digital Twin Technology and AI on Healthcare in 

Belt and Road Regions 

The potential benefits of adopting Chinese 

digital twin technology and AI in healthcare 
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systems are vast and can significantly improve 

the quality and efficiency of healthcare services 

in Belt and Road regions. The integration of 

digital twin technology allows for real-time 

monitoring (Martinez et al., 2016), analysis, and 

prediction of patients’ health conditions, 

enabling proactive and personalized healthcare 

interventions. Additionally, AI algorithms can 

enhance diagnosis accuracy (Rizzo et al., 2016), 

enabling early detection of diseases and 

facilitating timely treatment. These 

advancements have the potential to 

revolutionize healthcare by increasing access to 

quality medical services and improving patient 

outcomes. 

5.2 Exploration of the Potential Benefits and 

Challenges of Collaboration in Smart Health-Tech 

Cities 

Collaboration between China and Middle 

Eastern countries in developing smart 

health-tech cities can yield significant benefits. 

First, such collaboration allows for knowledge 

and technology transfer, enabling countries to 

leverage China’s expertise in digital twin 

technology and AI for healthcare. Middle 

Eastern countries can benefit from China’s 

advanced research and development 

capabilities, fostering innovation and enhancing 

their healthcare systems. Collaborative efforts 

can also create economies of scale (Jabbour et al., 

2019), reducing development costs and 

enhancing resource utilization. 

However, collaborating in smart health-tech 

cities also poses several challenges influenced by 

cultural, economic, and political factors. 

Cultural differences (Liobikiene et al., 2016) can 

affect the adoption and acceptance of foreign 

technologies and practices. Moreover, economic 

considerations such as funding and investment 

availability, as well as the cost-effectiveness of 

implementing smart health-tech cities, need to 

be carefully evaluated. Political factors such as 

data governance, intellectual property rights, 

and regulatory frameworks should also be taken 

into account to ensure smooth collaboration and 

mutual benefits. 

5.3 Consideration of Cultural, Economic, and 

Political Factors Influencing Collaboration Between 

China and the Middle East 

Successful collaboration in smart health-tech 

cities between China and the Middle East 

requires a thorough examination of cultural, 

economic, and political factors. Cultural factors 

play a vital role in shaping attitudes towards 

technology adoption and usage patterns. 

Understanding and respecting cultural values 

and beliefs is crucial to foster acceptance and 

adoption of innovation. 

Recommendations for overcoming potential 

barriers in collaboration (Supper et al., 2015) 

between China and Middle Eastern countries in 

smart health-tech cities include establishing 

strong partnerships based on mutual trust and 

shared objectives. Engaging in cultural exchange 

programs, capacity-building initiatives, and 

promoting understanding of each other’s 

cultural nuances can foster collaboration. 

Developing clear frameworks for data 

governance, intellectual property rights, and 

regulatory compliance is essential to provide 

legal clarity and instill confidence among 

stakeholders. 

6. Case Study: Smart Cities in the Middle East 

6.1 Identification and Analysis of Selected Smart 

Health-Tech Cities in the Middle East 

- Overview of Selected Cities and Their 

Initiatives in Health-Tech and Smart City 

Development 

The Middle East region is experiencing 

substantial growth in smart cities, particularly in 

the healthcare sector. This section aims to 

identify and analyze selected smart health-tech 

cities in the Middle East. 

1) Abu Dhabi, United Arab Emirates (UAE): 

Abu Dhabi has emerged as a leading smart city 

in the Middle East. The city has focused on 

integrating health-tech solutions into its 

infrastructure. Initiatives such as the 

“Health-Tech AI” program aim to leverage 

artificial intelligence (AI) and data analytics to 

improve healthcare services. Furthermore, the 

UAE has recently launched the “Data for 

Health” project, which aims to create a 

comprehensive health database to facilitate 

research and decision-making. 

2) Doha, Qatar: 

Doha, the capital of Qatar, is actively developing 

its smart city ecosystem, with a specific focus on 

health-tech. The Hamad Medical Corporation 

has implemented various AI-based healthcare 

solutions, such as the integration of machine 

learning algorithms in diagnosing diseases and 

predicting patient outcomes. The city also boasts 

a state-of-the-art health technology park, the 

Qatar Science & Technology Park, which acts as 
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a hub for innovation in health-tech. 

3) Riyadh, Saudi Arabia: 

Riyadh, the capital of Saudi Arabia, has 

prioritized health-tech as part of its smart city 

development strategy. The city is investing 

heavily in telemedicine infrastructure and 

mobile health applications, enabling remote 

consultations and healthcare delivery. Moreover, 

the King Abdullah Financial Center is actively 

promoting digital health startups by providing 

funding and support. 

Analysis of the Healthcare Ecosystem and 

Potential for Chinese Collaboration: 

The healthcare ecosystems (Cerchione et al., 

2023) in these selected smart health-tech cities in 

the Middle East are rapidly evolving. However, 

there are opportunities for collaboration with 

Chinese companies to further enhance their 

capabilities. Chinese companies possess 

advanced expertise in digital twin technology 

and AI, which can significantly contribute to 

improving healthcare systems in the Middle 

East. The collaboration between Middle Eastern 

cities and Chinese entities can lead to the 

exchange of knowledge and innovative 

solutions, benefiting both parties involved. 

6.2 Examination of Existing Initiatives and 

Partnerships in the Healthcare Sector 

Review of Ongoing Initiatives and 

Partnerships Related to Healthcare in the 

Selected Cities: 

1) Abu Dhabi, United Arab Emirates (UAE): 

Abu Dhabi has established partnerships with 

international healthcare organizations, such as 

Cleveland Clinic, to enhance their healthcare 

offerings. The city has also collaborated with 

technology giants like Microsoft and IBM to 

develop AI-driven healthcare solutions. 

2) Doha, Qatar: 

Doha has actively fostered collaborations with 

leading healthcare providers from around the 

world to enhance its healthcare sector. 

Partnerships with prestigious institutions like 

Weill Cornell Medicine and Sidra Medicine have 

resulted in knowledge exchange and the 

implementation of cutting-edge healthcare 

technologies. 

3) Riyadh, Saudi Arabia: 

Riyadh has initiated collaborations with several 

international healthcare organizations, including 

Johns Hopkins Medicine and King’s College 

London. These partnerships aim to enhance 

medical research, education, and quality of 

healthcare services. 

Identification of Entry Points for Chinese 

Digital Twin Technology and AI Collaboration: 

These existing partnerships and initiatives create 

a favorable environment for Chinese companies 

to engage in collaborations related to digital 

twin technology and AI. By identifying the 

specific entry points in each city, Chinese entities 

can strategically leverage their expertise. 

Potential areas of collaboration may include 

joint research projects, technology transfer, and 

the establishment of innovation hubs focusing 

on digital twin technology and AI in healthcare. 

It is crucial to identify the healthcare priorities 

and gaps in each city to ensure that the 

collaboration addresses the specific challenges 

and needs of the region. 

6.3 Potential Applications and Benefits of Chinese 

Digital Twin Technology and AI in These Smart 

Cities 

Exploration of Possible Use Cases and Benefits 

of Applying Chinese Digital Twin Technology 

and AI in Healthcare in the Selected Cities: 

1) Precision Medicine: Chinese digital twin 

technology and AI can enable more accurate 

diagnosis and treatment planning by utilizing 

data from individuals’ digital twins. This 

personalized approach to healthcare can lead to 

improved patient outcomes and more efficient 

healthcare delivery. 

2) Telemedicine and Remote Monitoring: 

Leveraging AI algorithms, Chinese companies 

can develop advanced telemedicine platforms 

and remote monitoring (Annis et al., 2020) 

systems. These technologies would enable 

healthcare providers to remotely diagnose and 

monitor patients, enhancing access to healthcare 

services, particularly in remote areas. 

3) Predictive Analytics and Population Health 

Management: Chinese AI capabilities can be 

applied to analyze large datasets, identifying 

patterns and predicting potential health risks in 

populations. This proactive approach would 

support public health efforts, enabling targeted 

interventions and early disease detection. 

7. Recommendations 

7.1 Policy Recommendations for Enhancing 

Collaboration Between China and Middle Eastern 

Countries in Smart Health-Tech Cities 
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1) Policy Changes and Frameworks: 

a. Governments should develop and implement 

policies that support and facilitate collaboration 

between China and Middle Eastern countries in 

smart health-tech cities. 

b. Establish frameworks and regulatory 

mechanisms that promote information sharing, 

technology transfer, and joint research and 

development in the field of smart health 

technologies. 

2) Strengthening Belt and Road Initiative (BRI): 

a. Governments involved in the BRI should 

prioritize the development and implementation 

of smart health-tech cities as a strategic initiative 

within the Belt and Road framework. 

b. Promote cooperation platforms, such as 

conferences, workshops, and summits, to foster 

dialogue and knowledge exchange between 

stakeholders from China and Middle Eastern 

countries. 

7.2 Suggestions for Future Research Directions 

1) Identification of Research Gaps: 

a. Researchers should focus on identifying 

knowledge gaps and areas that require further 

exploration in the implementation of Chinese 

digital twin technology and AI in healthcare 

systems in the Belt and Road regions. 

b. Investigate the societal, ethical, and legal 

implications of utilizing digital twin technology 

and AI in the healthcare industry, ensuring a 

thorough understanding of the potential risks 

(Duan et al., 2018) and benefits. 

2) Advancement of the Field: 

a. Researchers should prioritize interdisciplinary 

collaborations, combining expertise from health 

sciences, engineering, computer science, and 

policy studies to tackle complex challenges in 

smart health-tech cities. 

b. Explore the potential of digital twin 

technology and AI in improving quality and 

accessibility of healthcare services, disease 

prevention, and personalized medicine. 

7.3 Strategies for Promoting Knowledge Exchange 

and Capacity Building 

1) Fostering Collaboration Platforms and 

Initiatives: 

a. Governments and stakeholders should 

establish collaborative platforms, such as 

research centers, innovation hubs, and joint 

ventures, to facilitate knowledge exchange and 

support joint projects. 

b. Encourage networking events, training 

programs, and conferences that bring together 

experts, researchers, and industry leaders from 

both China and Middle Eastern countries. 

2) Capacity Building Programs and Knowledge 

Transfer Activities: 

a. Develop capacity building programs to 

enhance the skills and knowledge of healthcare 

professionals, policymakers, and researchers in 

adopting and utilizing digital twin technology 

and AI in the healthcare sector. 

b. Promote knowledge transfer activities, such 

as exchange programs and internships, to 

facilitate learning and cross-pollination of ideas 

between China and Middle Eastern countries. 

By implementing these recommendations, 

collaborations between China and Middle 

Eastern countries in smart health-tech cities can 

be enhanced. This will pave the way for the 

integration of Chinese digital twin technology 

and AI in healthcare systems, ultimately 

improving the quality and effectiveness 

(Bertram et al., 2016) of healthcare delivery in 

the Belt and Road regions. 

8. Conclusion 

In conclusion, this paper has shed light on the 

potential impact of Chinese digital twin 

technology and AI in facilitating healthcare and 

medical systems in the Belt and Road regions. 

By conducting a case study on smart cities in the 

Middle East, we were able to identify key 

findings and contributions that have significant 

implications for healthcare and medical systems 

in these regions. 

Firstly, the recapitulation of the main findings 

indicates that the integration of Chinese digital 

twin technology and AI in healthcare settings 

has the potential to revolutionize patient care, 

clinical decision-making, and disease 

management. The analysis has further 

highlighted the advantages of this technology, 

including real-time monitoring, predictive 

analytics, and personalized treatment plans. 

These findings underscore the importance of 

exploring and harnessing the potential benefits 

that digital twin technology and AI can bring to 

healthcare systems in the Belt and Road regions. 

Moreover, the implications for healthcare and 

medical systems in the Belt and Road regions 

suggest that Chinese digital twin technology 

and AI can significantly impact the quality and 
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efficiency of healthcare delivery. The discussion 

on the potential impact of these technologies 

emphasizes the transformational role they can 

play in augmenting healthcare infrastructure, 

facilitating remote patient monitoring, and 

improving clinical outcomes. However, it is 

crucial to acknowledge and address the 

challenges associated with the adoption and 

collaboration of these technologies, such as data 

privacy concerns, regulatory frameworks, and 

healthcare workforce readiness. 

In closing, this paper highlights the potential of 

collaboration between China and the Middle 

East in developing smart health-tech cities. The 

final thoughts emphasize the immense 

opportunities for cooperation in harnessing the 

benefits of digital twin technology and AI in 

healthcare. The seamless integration of these 

technologies has the power to enhance 

healthcare accessibility, affordability, and quality 

in Belt and Road regions, ultimately leading to 

improved population health outcomes. 

Nevertheless, it is essential to foster 

collaborations that ensure ethical and secure 

implementation, while also addressing cultural, 

social, and economic considerations. 

In conclusion, this study underscores the 

transformative potential of Chinese digital twin 

technology and AI in facilitating healthcare and 

medical systems. By capitalizing on the benefits 

of these technologies and addressing the 

associated challenges, China and the Middle 

East can forge mutually beneficial collaborations 

and contribute to the development of smart 

health-tech cities in the Belt and Road regions. 

With proper planning, implementation, and 

ongoing evaluation, the integration of digital 

twin technology and AI in healthcare has the 

potential to revolutionize the delivery of 

healthcare services, ultimately improving 

patient outcomes and population health in these 

regions. 
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