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Abstract. This article analyzes the development status, development trend and
prospects of China's Internet of Medical Things (IoMT) industry from a macro
perspective. Our survey mainly includes: analyzing the necessity and urgency of
China's medical system reform from the various dilemmas faced by China's
medical system, and analyzing the development of the IoMT industry based on the
current basic conditions of development of the Internet of Things (IoT),
information technology and background of COVID-19 epidemic. Opportunities
and the evolution of China's [oMT policy were also analyzed. Moreover, from the
five aspects of medical industry informatization, Internet hospitals, smart wearable
devices, medical Al industry and medical industry digitization, the development
status and trends of China's IoMT industry are analyzed. Finally, it looks forward
to the development prospects and directions of IoMT industry for health care in
China.
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1. Introduction

Internet of Medical Things (IoMT) generally refers to all medical treatment and market
behaviors carried out by the Internet platform and the concept of Internet of Things
(IoT) [1-2]. The subjects of behavior include Internet companies, hospitals, insurance
companies, doctors, patients, and other users with medical and health management
needs. The purpose of "nodes" is to accurately match patient groups and obtain
accurate and comprehensive health information through the combination of the Internet,
enhance health services and information transparency, enhance the interconnection of
various elements of medicine and health, and achieve the effect of precision medical
treatment [3]. In brief, this article analyzes the difficulties faced by China's medical
system, analyzes the development opportunities, policy evolution, development status
and development trends of China's IoMT industry from a macro level, and looks
forward to the future development prospects of IoMT in China.
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2. Difficulties and problems of China's medical system

2.1. Medical resources are unevenly distributed in the east and west of China with
uneven distribution of good and bad

According to public data from the 2019 China Health Statistics Yearbook, the total
number of Third-class hospitals in eastern medical institutions and the number of
tertiary hospitals is significantly more than those in the central and western regions.
Moreover, the total number of health technicians and practicing doctors in the eastern
region have absolute advantages over the central and western regions. In general, the
total medical resources and high-quality medical resources in the east have significant
advantages. In terms of regions, the difference between urban and rural areas cannot be
underestimated. High-quality medical resources are basically concentrated in cities.
According to data from the National Bureau of Statistics, rural basic medical resources
are in vain, and it is difficult to meet the health and medical needs of the vast rural
population.

2.2. Excessive medical treatment exists, and the balance of screening and measurement
mechanisms has not yet been reached

According to estimates by the World Health Organization (WHO), the global health
sector spends US$7.1 trillion each year, of which 20%-40% is wasted in technical
means or strategies that are not optimal or unnecessary in terms of cost-effectiveness,
that is, the ratio of input to output is not the best way. In China, over-medicine exists
for a long time due to problems such as "medicine to support doctors", relatively
lagging medical concepts, and distrust between doctors and patients. For example, in
2017, the journal "Lancet" pointed out that China has problems with the abuse of
antibiotics and the high rate of cesarean section [4]. Therefore, how to make better use
of medical resources and avoid excessive medical treatment will have more practical
significance for China.

3. Opportunities for the development of IoMT industry in China

3.1. Combine loT to build a patient-centered hierarchical diagnosis and treatment
platform

As the highlight of China's medical reform, hierarchical diagnosis and treatment means
that medical institutions at all levels in China classify various diseases according to the
severity of the disease and the difficulty of treatment, and undertake the treatment of
diseases of different levels. Under the hierarchical treatment system, common diseases
are mostly diagnosed and treated in first-level medical institutions, chronic diseases are
often diagnosed and treated in second-level medical institutions, and difficult or critical
diseases are treated in third-level large-scale comprehensive medical institutions.

Based on this, the realization of hierarchical diagnosis and treatment must face up
to and solve two major dilemmas: on the one hand, the flexible use of IoT to allocate
medical resources, so that doctors can flow between the community and the hospital,
and further realize the reasonable distribution of doctor resources; on the other hand,
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reasonably use the Internet of Things for patient diversion and treatment, implement
patient-centeredness, and allow medical resources to be used rationally [5].

3.2. The COVID-19 epidemic boosts the development of lo MT industry

During the COVID-19 pandemic, people were forced to stay at home, and the
advantages of digital medical care have gradually emerged, such as more convenient
online services, more doctor resources in departments, and at the same time avoiding
the risk of nosocomial infection [6-8]. During the epidemic period of home isolation
and tight medical resources, patients' demand for online medical services is rapidly
increasing due to the consideration of reducing the probability of nosocomial infection.

3.3. New technologies accelerate the digital transformation of healthcare and medicine

The acceleration of China's new infrastructure and the rapid development of 5G, cloud
computing, big data, IoT, artificial intelligence, blockchain, virtual reality and other
technologies have injected a "cardiotonic agent" into the development of the IoMT
industry. In the post- COVID-19 epidemic era, digital technology has come to the
forefront and has become an emerging force driving the digital transformation and
upgrading of China's medical and pharmaceutical industries [9].

4. The policy evolution of IoMT in China

Overall, China's IoMT policies have mainly experienced three stages: the promotion
period, the austerity period and the standardization period, and they are gradually
embodying the characteristics of standardization, top-levelization, and clarity.
Especially since 2018, policies in the national IoMT field have been intensively
introduced, and various provinces and cities are also accelerating the construction of
provincial-level internet medical service supervision platforms (Table 1).

Table 1. Policies related to IoMT of China in recent years.

Date Name of Policy
Sepztg(r)r;ber Interim Provisions on the Approval of Internet Drug Transaction Services
October 2013 Notice on Strengthening the Administration of Internet Drug Sales
A2u0gllzst Opinions on the Promotion of Telemedicine Services in Medical Institutions
ngll}; Guiding Opinions on Actively Promoting the "Internet +" Action
January 2017 "Thirteenth Five-Year" Hygiene and Health Plan
;glfé Trial Implementation of Internet Hospital Management Measures
September National Health and Medical Big Data Standards, Safety and Service Management Trial
2018 Measures
February Notice on Internet Diagnosis and Treatment Consultation Services in the Prevention and
2020 Control of COVID-19 epidemic
March Guiding Opinions on Promoting the Development of "Internet+" Medical Insurance
2020 Services During the Period of Prevention and Control of COVID-19 epidemic
April Regarding the Implementation Plan for Advancing the "Data Empowered AI" Action and

2020 Cultivating New Economic Development
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The policy promotion period is from 2014 to 2015 year. In August 2014, the
National Health Commission of the People's Republic of China issued the "Opinions on
Promoting Telemedicine Services in Medical Institutions", encouraging localities to
establish telemedicine service platforms. In July 2016, National Medical Products
Administration notified Hebei Province, Shanghai, and Guangdong Province to end the
pilot work of drug online retail on third-party Internet platforms. In April 2017, the
state suspended the use of names such as "Internet Hospital", "Cloud Hospital", and
"Network Hospital". From 2018 to 2019, IoMT has entered a period of policy
regulation. In August 2019, National Healthcare Security Administration issued the
"Guiding Opinions on Improving Internet + Medical Service Prices and Medical
Insurance Payment Policies", which included Internet + medical services into the scope
of medical insurance payment for the first time.

5. Development status and trend of IoMT industry in China

IoMT is closely related to the development of the Internet itself. In general, China's
IoMT has gone through an era dominated by PC mutual and mobile Internet, and is
currently in the transitional stage of transitioning to Internet hospitals. Eventually,
comprehensive IoMT care will be realized, including services such as online
consultation, diagnosis, remote treatment, prescription, and delivery of medicines to
home. At present, China’s IoMT industry has integrated many participants such as
mobile medical service providers, medical equipment manufacturers, IT giants, venture
capital, mobile operators, application developers, data companies, and insurance
companies, forming an IoT-based healthcare industry. And, the industrial structure
dominated by insurance and online medical care [10].

In recent years, with favorable policies, technological progress, and increased
residents’ health awareness, China’s IoMT market has developed rapidly, with a
compound annual growth rate of more than 30%. According to our survey and research,
the market size of China's [oMT has reached 41 billion RMB in 2020 (Figure 1).
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Figure 1. The market size of China's IoMT from 2015 to 2020
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5.1. Informatization of medical industry

Hospitals are the main target of medical informatization. The IT system built around
hospital informatization supports medical care, medical insurance, and medicine
respectively, and is the main link of medical informatization. Among them, medical IT
is the core, mainly including hospital management system, image archiving and
management system, hierarchical diagnosis, and treatment platform, etc. Most of the
major enterprises that carry hospital informatization are concentrated in established
medical software and hardware companies, which have inherent advantages in hospital
resources. As the technical level and level requirements of medical information systems
become higher and higher, small and medium-sized manufacturers with average
technical strength and low product reliability will be gradually eliminated. At present,
the competitive landscape of the domestic medical informationization market will
gradually move closer to mature markets, and industry concentration will gradually
increase [11].

5.2. Internet hospital

Internet hospitals are the online model of physical hospitals. According to the "Internet
Hospital Management Measures (Trial)" issued by National Health Commission in
September 2018, Internet hospitals must have physical medical institutions as offline
support, and the setting of departments and diagnosis and treatment subjects that
Internet hospitals can carry out shall not exceed the physical medical care they rely on.
Our survey found that among the more than 100 Internet hospitals nationwide in 2019,
hospital-led Internet hospitals accounted for 41%, and enterprise-led Internet hospitals
accounted for 59%. During the COVID-19 epidemic, the rapidly growing demand for
home consultations, and the promulgation of multiple policies by relevant authorities,
have made Internet hospitals get multiple benefits [12].

5.3. Smart wearable device

The gap between China's medical supply and demand has brought new opportunities
for wearable medical devices. Wearable medical equipment has a bright future. The
main reasons are as follows: on the one hand, China's aging population has caused a
rapid increase in medical demand; on the other hand, China's medical resources are
seriously short of supply, especially in remote areas. In the future, patients with chronic
diseases such as coronary heart disease, hypertension, and diabetes will not only
receive drug treatment, but also receive overall disease management programs
including remote monitoring, remote treatment program adjustment, lifestyle
management, and wearable drug delivery. At present, China's medical wearable devices
are still in the initial stage of development. It is foreseeable that smart wearable devices
rely heavily on big data infrastructure and network operations. Quickly accumulating
users and obtaining user health data is the primary issue, and data issues will become
industry barriers [13].

5.4. Medical Al industry

In recent years, China's smart medical market demand has continued to grow, and the
market scale has expanded rapidly, and it has become the world's third largest smart
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medical market after the United States and Japan. Our survey found that as of March
2021, China has 2,245 companies involved in the medical Al business, including 19
listed companies. Among them, judging from the research direction and layout of
enterprises in Jiangsu, Zhejiang and Shanghai (about 143), medical imaging and
auxiliary diagnosis and treatment are the two most popular directions. There are a total
of 45 Al companies assembled, accounting for more than 30% of the entire Al market
share. But at the same time, there are still many companies heading towards chatbots,
disease risk prediction, drug discovery, and health management. Overall, the
segmented track of Chinese medical Al companies presents a decentralized competition.

5.5. Digitalization of medical industry

Digitization is the foundation of IoT, including the procurement of medical laboratory
equipment, reagents and consumables, technical outsourcing service customization, to
intermediate links such as consultation, appointment, diagnosis, treatment, medication
and rehabilitation, to the delivery of final products, services, and medical insurance
[14]. At present, the degree of digitalization of the supply-side and demand-side
enterprise management of medical elements is relatively low, which is a key
transformation link of the medical industry chain [15-16]. The industrial Internet of
Things platform will be an important driver of digitalization, and gradually realize the
digitalization of procurement, digitalization of production, digitalization of
management, digitalization of marketing, and transactions.

6. Conclusion and Prospects

With the integration and application of IoT technology for health care, 5G
communication networks, Al technology, big data, cloud computing and other
intelligent technologies, and a new generation of information technology in Internet
medical care, the IoMT industry will form functions such as "sensing-connection-
convergence-integration-analysis-decision-making". The linked system support system
promotes the gradual upgrade and maturity of Internet medical application scenarios
that are characterized by intelligence, networking, remoteness, and mobility, and
accelerates the process of large-scale applications [14].

The IoMT industry in China will enter a period of rapid growth of intelligent,
efficient, and large-scale development. In the future, [oMT will become a "new kinetic
energy" to promote the rapid development of China's digital economy. At the terminal
level, intelligent medical equipment and terminal equipment will accelerate the
popularization and application, which is concentrated in wireless intelligent diagnosis
and treatment equipment and wearable intelligent monitoring equipment. At the
network layer, SG application scenarios are adapted to the needs of wireless medical
and health scenarios, and enhanced mobile broadband can provide emergency vehicles
with continuous wide-area coverage and achieve "getting on the car and entering the
hospital". At the platform level, technologies such as cloud computing, big data,
artificial intelligence, and blockchain will promote the transformation and upgrading of
medical information and telemedicine platforms. At the application level, 5G medical
applications have unlimited potential, and intelligence and personalization are the two
major development directions [17-18].
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In general, China's IoMT industry is still in the exploratory stage. However,
judging from the rapid development in recent years, whether it is driven by market
demand or the inevitable result of technological progress and integration, IoMT
industry still needs to be human-centric and data-driven. While improving the
effectiveness of medical treatment, only by identifying medical pain points can medical
services better meet people's health needs.
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