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Abstract 
In recent years, the healthcare information system based on big data has been 
growing rapidly and is being adapted to medical information to derive im-
portant health trends and support timely preventive care. This study analyzes 
patents to grasp the latest technological trends and core competencies in the 
digital healthcare field in Korea, by identifying which fields have numerous 
patent applications, and which fields have few patent applications. The tech-
nology classification system for patent analysis is divided into health infor-
mation measurement technology (A), healthcare platform technology (B), 
and healthcare teleservice technology (C) for digital healthcare. Korea is con-
firmed to have high patented technology in the field of biometric measure-
ment technology and health information building, sharing, and utilization 
technology. In the field of life information pattern measurement technology, 
the patent activity rate is high, while the market retention rate is very low. As 
a result of OS Matrix analysis, in the field of Korean healthcare, technology 
development using wearable devices or toilet seats for identification, diagno-
sis, and treatment of users, and patient pattern analysis using big data were 
found to be areas with relatively low concentration of R&D or patent applica-
tions. And it seems that there is a need for technology development and pa-
tent application in these fields in the future. 
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1. Introduction

A majority of people do not know or care much about their health. Even mild 
diseases, such as colds, can lead to serious diseases if neglected by indifference 
and ignorance, and diseases such as viruses or AIDS can be a bigger problem. 
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Therefore, it is best to prevent this disease in advance. In fact, Korea’s health 
care system is shifting from treatment-oriented to preventive care and health 
management (Jung et al., 2015). 

In Korea, the national medical insurance system was introduced before the 
1970s, and hospital computerization was carried out substantially. In the 1980s, 
medical information was rapidly digitalized. In the 1990s, primary medical in-
stitutions at the clinic level began to introduce the Electronic Medical Record 
(EMR) system, and major domestic university hospitals began to introduce EMR 
in earnest from the mid-2000s. Thus, the tremendous accumulation of clinical 
data in hospitals has laid the foundation for digital healthcare. However, in the 
case of Korea, there are a number of restrictions on the creation or use of medi-
cal big data due to various regulatory policies such as excessive personal infor-
mation regulation, public information regulation, specific cloud usage regula-
tion, and structural problems for medical services (Kim, 2019; Shim & Shim, 
2019; Kim et al., 2017). 

Health care includes not only the treatment of diseases, but also prevention 
and health management, and digital health care is defined as an industrial area 
that manages personal health and diseases by fusion of the healthcare industry 
and ICT. Healthcare data are divided into three categories: exogenous data, ge-
nomic data, and medical data. Of the three categories, exogenous data are com-
posed of socioeconomic and environmental factors and account for 99.4% of the 
total data. Here, big data technology that creates meaningful information through 
the development of information communication and data accumulation tech-
nology is being actively used in the medical field. 

The National Health Insurance Service operates a national health alert system 
and provides alarm services for major diseases such as colds, eye diseases, food 
poisoning, asthma, and dermatitis. Based on treatment data by period and the 
frequency of keywords on SNS, the region and age are determined. It operates a 
system that predicts diseases while providing precautions in advance by catego-
rizing them into four levels: interest, caution, warning, and risk. In addition, due 
to the advancement of the medical information system and the rapid develop-
ment of IT, enormous medical big data information is accumulating, and has 
great significance in solving the problem of aging population and increasing 
medical costs. The importance of this field cannot be understated and can great-
ly influence the healthcare service system (Jung et al., 2018). 

Meanwhile, it is now possible to easily self-diagnose and monitor personal 
health through various healthcare apps on smartphones. For example, it is poss-
ible to check from simple health conditions to complex conditions such as calo-
rie consumption, eating habits, blood pressure, and sleep measurement. This has 
led to a huge accumulation of personal medical data. 

This study aims to provide reliable and effective management information 
where medical services are needed by linking and analyzing patent information 
with healthcare big data and identify technological trends through a patent 
analysis on digital healthcare. First, by researching and analyzing the patents in 
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the healthcare field of major countries, the technology trends are confirmed, and 
secondly, the technical competitiveness of Korean companies in the healthcare 
field is analyzed through technology megatrend and technology competitiveness 
analysis (major patent index, etc.), and finally, by using object and solution ma-
trix analysis, we are attempting to determine the field where patents are not ac-
tive yet or where technology development is required to ascertain the promising 
technical fields of digital healthcare in Korea. 

2. Literature Review 
2.1. Big Data 

Big data are defined as “a technology for collecting and analyzing large amounts 
of data that is difficult to handle with existing information management and 
analysis systems”. Gartner’s “3Vs” model is used to define the properties vo-
lume, velocity, and variety of these big data (Laney, 2001). Big data analysis is to 
extract and visualize meaningful information from numerous heterogeneous 
data. In addition to general laboratory data, there are various types of data, 
numbers and text images accumulated in the workplace of a company (Kim & 
Kim, 2019). 

In the field of big data, many domestic and foreign companies have recently 
participated in R&D, and some are showing some performance. Currently, in 
foreign countries, Google, Amazon, IBM, EMC, Oracle, SAP, etc. are making ef-
forts to enter the big data business and secure technology by taking advantage of 
their respective strengths, and intend to introduce a big data platform. In Korea, 
search engine development companies such as Wisenut, Conan Technology, 
Diquest, and Saltlux are going to enter the big data field, but are still showing 
products in the early stages, and database companies such as Altibase, Tmaxda-
ta, and Datastreams, and Portal companies such as Naver, Kakao are developing 
big data solutions. Among the many types of big data, medical big data are im-
portant because it has high growth potential. In addition, there is a background 
of “population aging” in Korea. In order for the healthcare industry to grow, 
medical big data and cloud-based medical big data can be combined to enable 
remote medical treatment and provide powerful artificial support medical ser-
vices. However, there is a lack of medical big data due to restrictions on personal 
information and specific cloud use in Korea. Looking at cloud-based traffic, the 
US is 86%, but Korea is only 1.8% (Jung & Lee, 2017). 

2.2. Healthcare 

In general, healthcare data contains sensitive information, typically personal in-
formation. The problem of personal information protection must be resolved, 
and in order to analyze healthcare data, the approval of the Research Ethics 
Committee must be obtained first. The Research Ethics Review Committee does 
not review the scientific method of the research, but approves the research by 
reviewing whether the research is harmful to the patients. In addition to these 
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problems, most of the healthcare data are used to improve the quality of life of 
individuals. Recently, with the development of machine learning techniques, big 
data utilization methods using artificial intelligence have been widely used. 

As of 2013, the global healthcare market amounted to USD 6.15 trillion and is 
expected to grow at an annual average of 12% - 16%. The growth of the health-
care industry has a background of “population aging,” and along with Japan, 
Korea’s population aging is progressing at a rapid pace. The number of people 
over 65 in Korea is expected to increase from 13.1% in 2015 to 24.3% in 2030 
and 40.1% in 2060 (Korea Statistics, 2015). According to the National Health 
Insurance Service, Korea entered an aging society in 2016, and as of the medical 
expenses used by the elderly over 65 years old, 14% of the population, amounted 
to 25.187 billion won in 2016, accounting for 40% of the total medical expenses 
(Jung & Lee, 2017). The research on healthcare big data is largely divided into 
two directions. The first is the use of healthcare big data and the protection of 
personal information. Two such cases of information leakage occurred by an 
American insurance company Anthem in 2014 and the Korea Pharmacy Infor-
mation Service in 2010 As seen in the case where patient information was pro-
vided to IMS, a medical statistics company and paid for, it was about the devel-
opment of various methods or personal information protection processes for 
data de-identification prior to data use for personal information protection (Kim 
et al., 2017; Kim, 2019). 

And the second is divided into research that develops industrial development 
or people’s health care service platform using artificial intelligence techniques 
with big data (Kim et al., 2014; Nkenyereye & Jang, 2015; Lim et al., 2017; Kim, 
2017; Jung et al., 2015).  

Health care data are generated during the process of treating patients in hos-
pitals and is stored by the hospital. When looking at the types of data, it has a 
wide variety of forms that are text such as medical records, images such as CT 
and MRI, videos such as ultrasound and endoscopy images, and codes, such as 
diagnosis and drug names. In addition to data generated by hospitals, it is com-
posed of various data, such as genome, environmental information, life activity 
information, climate environment data, food and exercise, and mental health 
data. Among the healthcare data that individuals generate throughout their life-
time, the size of medical information held by hospitals is about 0.4 TB, while 
genomic data is 6 TB, and environmental and daily life data reaches 1100 TB.  

The effects of these data on health are 10% of medical information and 30% of 
genome information, and the remaining data account for 60%. In Korea, various 
healthcare data are open to the public, and representative data are summarized 
in Table 1 (Shin, 2017). 

3. Patent Analysis 
3.1. Analysis Target 

In this study, digital healthcare patents were analyzed using the Wisdomain DB  
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Table 1. Public healthcare data in Korea. 

Agency Data name URL 

National Health Insurance Corporation 

Million Sample Cohort DB https://nhiss.nhis.or.kr/bd/ab/bdaba002cv.do  

Health Examination Cohort DB https://nhiss.nhis.or.kr/bd/ab/bdaba006cv.do  

Senior Cohort DB https://nhiss.nhis.or.kr/bd/ab/bdaba008cv.do  

Working Women Cohort DB https://nhiss.nhis.or.kr/bd/ab/bdaba009cv.do  

Infant and Infant Screening Cohort DB https://nhiss.nhis.or.kr/bd/ab/bdaba010cv.do  

Health Insurance Review and Assessment Service Health and Medical Big Data Open System http://opendata.hira.or.kr/  

The Korea Disease Control and Prevention Agency National Health and Nutrition Survey http://www.kdca.go.kr/  

National Cancer Center National Cancer Registration Data http://www.ncc.re.kr/main.ncc?uri=manage02_4  

Korea Institute for Health and Social Affairs Korea Medical Panel http://www.khp.re.kr/  

 
(https://www.wisdomain.com/). In Korea, with the introduction of the national 
health insurance system, medical information has been rapidly digitized, and 
major university hospitals have introduced electronic medical record systems 
since the 2000s. We analyzed the patent applications and registered Korean, US, 
Japanese, Chinese and European patents from January 2001 to April 2020. 

In the preceding research, a healthcare patent analysis was conducted using 
Wisdomain DB for patent applications and registered patents in Korea, US, Ja-
pan, China, and Europe from 1975 to 2018. Technology competitiveness was 
analyzed, and texture mining was used for technology trend analysis (Kim et al., 
2018).  

The technology classification system used for health care patent analysis in 
this study has a health information measurement technology (A), a healthcare 
platform technology (B), and healthcare teleservice technology (C). These tech-
nologies were further subdivided and used for patent search. Health information 
measurement technology (A) was subdivided into biometric measurement tech-
nology (A1) and life information pattern measurement technology (A2), and 
healthcare platform technology (B) was subdivided into health information build-
ing, sharing and utilization technology (B1), health information big data analytics 
technology (B2) and mobile healthcare service platform technology (B3). Health-
care teleservice technology (C) was subdivided into remote monitoring technology 
(C1), customized remote care technology (C2), and customized remote treat-
ment technology (C3). The technology tree related to digital healthcare is sum-
marized in Table 2 (Kim et al., 2018). 

3.2. Analysis Items 
3.2.1. Number of Patents by Technology 
Companies that want to analyze country-specific patents by technology field to 
grasp the technological level of each country and to pursue commercialization in 
a specific country, if they intend to do business by applying a patent in that 
country, grasp the number of patents by technology and consider the technology  
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Table 2. Technology tree related to digital healthcare. 

Technical Classification Detailed Technical Classification 

Health Information  
Measurement Technology 

(A) 

A1. Biometric measurement technology 

A2. Life information pattern measurement technology 

Healthcare Platform  
Technology 

(B) 

B1. Health information building, sharing, and utilization technology 

B2. Health information big data analytics technology 

B3. Mobile healthcare service platform technology 

Healthcare Teleservice  
Technology 

(C) 

C1. Remote monitoring technology 

C2. Customized remote care technology 

C3. Customized remote treatment technology 

(Kim et al., 2018). 

 
trend by marketability. 

3.2.2. Main Applicant 
There are numerous methods to ascertain Korean patented technology, but it is 
also meaningful to first identify the applicants and countries that are making in-
vestments, research, and commercialization in the digital healthcare field. 

3.2.3. Analysis Using Patent Index 
The patent index is widely used as a measurement tool for commercialization 
activities as a method of measuring output versus input for science and technol-
ogy. Based on the registered patent data, the development of science, technology 
and industry can be promoted by using the patent analysis index. The patent in-
dex is generally divided into indexes for analysis of the main technology field, 
citation related indexes, and other indexes. 

Indices for the analysis of key technical fields include the Patent Activity In-
dex (AI), the Patent Family Size (PFS), and the Cites Per Patent (CPP) and Pa-
tent Impact Index (PII), and other indices include Technology Strength (TS) and 
Science Linkage (SL). In our study, five indices such as AI, PFS, CPP, PII, and TS 
were analyzed. 

1) Patent Activity Index (AI) 
It is an index to find out what field a specific company (country) is specialized 

in. It is an index indicating the patent concentration of a specific technology 
among all patents of a company. If AI is 1 or more, it means that the company’s 
patent activity is higher than the average in the relevant technology field, and a 
technology or company with AI 3 or more is called a high specialized technology 
or a high specialized company. 

Total number of patents of specific technology by specific applicant
Total number of patents of specific technologyAI
Total number of patents by specific applicant

Total number of patents

=  

2) Market Security Index (PFS: Patent Family Size) 
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Patents filed in multiple countries for one invention are called family patents. 
In many cases, patents are filed overseas only when there is a commercial inter-
est or technical competition in the country, so the greater the number of family 
patents the greater the market securing power, and this is used as an indicator of 
market securing power. 

Average number of patent families of the applicantPFS
Total average number of patent families

=  

3) Cites Per Patent (CPP) 
It is the average value of the number of times that the patents of a specific pa-

tentee are cited by the patents that are subsequently registered, and the larger 
this value means that they have major or original patents, and the patent holders 
with many cited patents have an advantage in competition. 

Citation CountCPP
Number of patents

=  

4) Influence Index (PII: Patent Impact Index) 
Influence index reflects past technical activity based on a point in time, and 

measures the quality of technology owned by a specific applicant (patent hold-
er). If PII is 1, it indicates the average citation frequency, and if it is 2, it indicates 
that it is cited with twice the frequency of the average. 

Citation ratio of specific applicants in specific technical fieldsPII
Total Citation Rate

Number of citations in specific technical fields Number of patents in specific technical fields
Total number of 

=

=
citations Total number of patents

 

5) Technology Strength (TS) 
The multiplication of the influence index by the number of patents is called 

the technology strength index, and the higher the technology strength index, the 
higher the technology level of the relevant country or research subject. 

( )TS Number of patents Influence Index PII= ×  

3.2.4. Technology Trend Analysis 
In order to analyze technology trends using digital healthcare related patents, the 
results derived using text mining can be grasped through word cloud. Word 
cloud is a tool that draws out and visualizes key words from text or data, and it is 
a technique that allows anyone to easily identify keywords because it is visua-
lized by increasing the size of words in proportion to the frequency of occur-
rence of words. In our study, keywords were analyzed using the word cloud pro-
vided by Wisdomain for the specifications of patents applied or registered from 
January 2001 to April 2020. 

First, let’s analyze the word cloud for health information measurement tech-
nology (A), healthcare management platform technology (B), and remote service 
technology (C) for healthcare. 
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Figure 1 shows the word cloud of health information measurement technol-
ogy (A). Keywords of that are health, data, life, service, monitoring and patient. 
The keywords related to digital measurement devices are appeared the most. We 
use the technology related to measuring our health while living our daily lives 
without visiting a hospital using a wireless device. Technology that secures de-
sired personal medical information by detecting and finding it is seen as a major 
technology trend. 

In addition, in the healthcare platform technology (B), keywords such as 
health, data, service, server, and individual appear the most (See Figure 2). 
Therefore, the technology of building a mobile-based healthcare service platform 
that can receive services anywhere while always monitoring health information 
seems to be a major technology trend. However, in order to make this possible, 
technologies related to health information sharing and health information big 
data must also be implemented. 

Figure 3 shows the word cloud of healthcare teleservice technology (C). In the 
healthcare teleservice technology (C), keywords such as health, service, platform, 
communication, network, monitoring, care, cloud, and data appeared most fre-
quently. As technologies in the field of healthcare big data are emerging, the 
 

 
Figure 1. Word cloud of health information measurement technology (A). 

 

 
Figure 2. Word cloud of healthcare platform technology (B). 

https://doi.org/10.4236/ib.2020.124012


W. S. Um et al. 
 

 

DOI: 10.4236/ib.2020.124012 168 iBusiness 
 

 
Figure 3. Word cloud of healthcare teleservice technology (C).  

 
development of service products using smart wireless devices seems to be a ma-
jor technology trend for platforms that can perform healthcare services along 
with communication infrastructure. 

4. Analysis Result 
4.1. No. of Patents by Detailed Technology 

The total number of patents to be analyzed in this study was 3786, of which 1337 
patent applications were filed in Korea, the highest (35.3%), followed by 935 
(24.7%) in the United States, 746 (19.7%) in the Japan, 715 cases (18.9%) in 
China, and 53 (1.4%) in Europe (See Table 3). Looking at patents by detailed 
technology, patents for biometric measurement technology (A1) were searched 
the highest with 1243 (32.8%), secondly, customized teleservice technology (C3) 
was 688 (18.2%), followed by Mobile healthcare service platform technology 
(B3), lifestyle information pattern measurement technology (A2), and health in-
formation building, sharing and utilization technology (B1), and health infor-
mation measurement technology (A) accounted for 44.6% with a total of 1,687 
cases. 

4.2. Major Patent Applicants 

Table 4 shows 10 major patent applicants. In terms of patent applicants, Sam-
sung Electronics Co., Ltd. of Korea took the first place with 101 cases, including 
the headquarters in Korea and branches in Japan and China, and Matsushida 
Electric Industries Co., Ltd. of Japan ranked second with 42 cases, and the Elec-
tronics and Telecommunications Research Institute ranked 3rd with 38 cases. 
Among the top ten applicants, there are 5 Korean nationals, 3 Japanese compa-
nies, and 1 US and China. A few years ago, there was a research report that Jap-
anese companies applied for many patents, but it was confirmed that Korean 
companies are making a lot of investment and effort now. However, in the case 
of Korea, there is a problem that the contribution of Samsung Electronics Co.,  
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Table 3. Patents related to digital healthcare. 

Technical Classification Detailed Technical Classification CN EP JP KR US total 

Health Information  
Measurement Technology 

(A) 

A1. Biometric measurement technology 80 14 368 464 317 1243 

A2. Life information pattern measurement technology 165 9 94 62 114 444 

Healthcare Platform  
Technology 

(B) 

B1. Health information building, sharing, and utilization technology 12 0 19 325 12 368 

B2. Health information big data analytics technology 28 1 1 73 8 111 

B3. Mobile healthcare service platform technology 225 0 4 159 72 460 

Healthcare Teleservice 
Technology 

(C) 

C1. Remote monitoring technology 87 4 21 24 110 246 

C2. Customized remote care technology 27 2 52 92 53 226 

C3. Customized remote treatment technology 91 23 187 138 249 688 

Total 715 53 746 1337 935 3786 

 
Table 4. Major applicants. 

Patent Applicant Number of patent applications 

Samsung Electronics Co., Ltd. 101 

Matsushida Electric Industry Co., Ltd. 42 

Electronics and Telecommunications Research Institute 38 

Health Hero Network, Inc. 24 

SK Telecom Co., Ltd. 24 

LilYung 17 

LG Electronics Co., Ltd. 16 

Japan Telegraph Telephone Co., Ltd. 15 

KT Co., Ltd. 15 

Tanita Co., Ltd. 15 

 
Ltd. is too large, and future technological development efforts are needed to ex-
plore new areas with creativity. 

4.3. Patent index 

Table 5 shows the results of analyzing technological competitiveness by detailed 
technology field. The patent activity index is an index representing the patent 
concentration of a specific technology among all patents of a specific company 
or institution. As a result of analyzing the patent concentration by detailed 
technology field, the health information sharing and utilization technology field 
(B1) is the highest at 2.50. In addition, the field of remote monitoring technolo-
gy (C1) was the lowest at 0.28. In the case of Korea, the activity index is slightly 
higher than the global average. The market acquisition index shows marketabil-
ity through patents, with Japan the highest at 35.59, followed by the US at 24.29, 
followed by Europe at 23.22. Korea is 18.86, slightly higher than China’s 15.18, 
but it can be seen that the marketability is lower than that of Japan, the United  

https://doi.org/10.4236/ib.2020.124012


W. S. Um et al. 
 

 

DOI: 10.4236/ib.2020.124012 170 iBusiness 
 

Table 5. Patent index. 

Detailed 
Technical 

Classification 

Patent Activity 
Market  

Acquisition 
Cites Per  

Patent 
Patent Impact 

Technology 
Strength 

Total Korea Total Korea Total Korea Total Korea Total Korea 

A1 0.95 1.06 3.39 2.89 8.70 1.35 0.32 1.07 135.04 498.43 

A2 1.19 0.40 2.65 2.50 7.12 0.90 1.00 0.95 106.96 58.87 

B1 0.61 2.50 1.90 2.60 23.24 0.89 0.96 0.89 68.17 287.81 

B2 0.84 1.86 2.54 2.77 3.71 0.59 11.04 1.00 27.16 73.26 

B3 0.85 0.98 2.75 2.95 5.70 0.76 0.75 0.81 89.38 129.51 

C1 1.11 0.28 3.17 1.58 18.94 1.07 1.57 0.87 107.65 20.93 

C2 0.91 1.15 3.23 1.95 15.17 1.16 0.41 0.95 27.65 87.65 

C3 1.30 0.57 3.80 1.62 11.32 1.86 1.12 1.31 195.19 180.53 

Average 0.97 1.10 2.93 2.36 11.74 1.07 2.15 0.98 94.65 167.12 

 
States, and Europe. In Japan, it was the highest in the mobile healthcare service 
platform technology field (B3) at 7.50, and in Korea, it was also the highest in 
the mobile healthcare service platform technology field (B3), but the index was 
2.95. 

In terms of market acquisition index, the global average was 2.93, but in Korea 
it was low at 2.36. Korea’s market acquisition index was generally low, and the 
field of remote monitoring technology (C1) was the lowest at 1.58. The higher 
the value of the citation index, the more important patents and original patents 
are held. The global average is 11.74, but in the case of Korea, the citation index 
is very low at 1.07, indicating that it is necessary to secure important original 
patents. In particular, the field of health information big data analysis technolo-
gy (B2) is the lowest at 0.59, indicating that investment in this field is necessary. 
Considering jointly with the market acquisition index, the quality level of US 
patents is high, but the market acquisition index is relatively low. In other words, 
market acquisition index is not as high as the quality level of US patents. In the 
case of Japan, there are not many original patents, but market acquisition index 
is the highest.  

The influence index is an index that measures the qualitative level of technol-
ogy owned by a specific applicant. In Korea, the index is generally low, and in 
particular, the index of the mobile healthcare service platform technology (B3) 
field was the lowest at 0.81. In Europe, the technology in the field of health in-
formation big data analysis technology (B2) was the highest. In the case of the 
technology strength index, it was found that Korea’s technological strength was 
relatively high, and the biometric measurement technology (A1) field was 
498.43, and the influence index was low at 1.07, but the number of patents was 
very high. The remote monitoring technology (C1) field, which is also the weak-
est in the patent activity index and market acquisition index, shows a lower value 
compared to other countries in the technology strength index, so it seems that 
continuous interest and investment in this field is needed.  
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4.4. Technical Competitiveness Analysis 
4.4.1. Reverse Technology Tree Analysis Centered on Core Patents 
Regardless of the existing technology classification system, in order to analyze 
the patent technology as a solution task and solution, and to create a reverse 
technology tree based on this, and to use it in future product research and de-
velopment, first classify the problem to be solved for the core patent into key-
words group. When Korean digital healthcare related patents are classified by 
purpose, they can be classified as monitoring, diagnosis, treatment, user identi-
fication, and a combination of several technologies. In addition, looking at the 
solutions used to achieve this purpose, it can be divided into IoT, mobile phones, 
networks, health activity information, big data, and wearable devices. 

4.4.2. Object and Solution Matrix 
Table 6 is the OS Matrix in Korean patents related digital healthcare. The main 
task areas in the OS Matrix are monitoring (489 cases), convergence (technology 
including two or more of monitoring, diagnosis, and treatment) (231 cases), di-
agnosis (89 cases), user identification (73 cases), treatment (45 cases). It is ana-
lyzed that the patents were distributed. The main solution areas are IoT (273 
cases), mobile phones (220 cases), networks (187 cases), health activity informa-
tion (99 cases), big data (78 cases), and wearable devices (70 cases). 

As a result of OS Matrix analysis, in the Korean digital healthcare field, tech-
nology development using wearable devices or toilet bowls for identification, 
diagnosis, and treatment of users and patient pattern analysis using big data are 
areas where the concentration of R&D or patent applications is relatively low. 
Diagnosis through game participant behavior pattern analysis, monitoring using 
hybrid sensors, and user identification methods can also be classified into areas 
to be further studied. In addition, various bio-signals have been monitored and 
used for diagnosis, but it may be necessary to consider using new bio-signals 
that have not been used so far. 

5. Conclusion 

The Korean healthcare system is shifting from treatment centered on prevention 
and health management. However, in Korea, due to the adoption of a fee-for- 
 
Table 6. OS Matrix of Korean patents related to healthcare. 

 monitoring user identification diagnosis treatment convergence total 

IoT 118 9 12 9 125 273 

Mobile Phone 150 20 20 8 22 220 

Network 81 19 28 15 44 187 

Health information 61 5 12 7 14 99 

Big data 28 13 14 3 20 78 

Wearable device 51 7 3 3 6 70 

Total 489 73 89 45 231 927 
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service system, insurance premiums are paid according to the number of patients 
treated by doctors, and there is a problem that insurance premiums are not paid 
for prevention and health care activities. Furthermore, for healthcare big data, 
the creation or use of medical big data has been severely restricted due to various 
regulatory policies such as personal information regulation, public information 
regulation, specific cloud use regulation, and structural problems for medical 
services. These problems should be solved one by one. 

The total number of patents to be analyzed in this study was 3786, of which 
1337 patent applications were filed in Korea, the highest (35.3%), followed by 
935 (24.7%) in the United States, 746 (19.7%) in the Japan, 715 cases (18.9%) in 
China, and 53 (1.4%) in Europe. Looking at patents by detailed technology, pa-
tents for biometric measurement technology (A1) were searched; the highest was 
1243 (32.8%); secondly, customized teleservice technology (C3) was 688 (18.2%); 
followed by Mobile healthcare service platform technology (B3) 460 (12.2%). 

In addition, if the top 10 patent applicants related to healthcare patents are 
observed, Korean companies account for half; Japan has three companies; and 
China and US companies each have one company. 

As a result of analyzing the patent indices, the field with high patent concen-
tration in Korean healthcare-related technology field is health information 
building, sharing and utilization technology (B1), and the lowest field is remote 
monitoring technology (C1).  

The marketability through patents of Korea is weaker than that of Japan, the 
United States, and Europe, and the citation index indicating the original patent 
shows that they do not have many important or original patents. In particular, 
the field of health information big data analysis technology (B2) is the lowest at 
0.59, indicating that investment in this field is necessary. 

In the case of the influence index, which indicates the qualitative level of 
technologies of Korea, it is lower than that of Japan, but slightly higher than that 
of the United States and China, so it is considered that Korean patented tech-
nology is generally high except for the remote monitoring technology field (C1). 

As a result of the OS Matrix analysis, in the Korean digital healthcare field, 
technology development using wearable devices or toilet bowls for identification, 
diagnosis, and treatment of users, and patient pattern analysis using big data are 
areas with relatively low concentration of R & D or patent applications. It ap-
pears, and it seems that technology development and patent application for these 
fields will be needed in the future.  

In our study, five indices such as AI, PFS, CPP, PII, and TS were analyzed. In 
future studies, the more patent indices, for example, TCT, CRn, HHI, etc., 
should be used for a precise analysis. And research on a tool that presents more 
accurate future business items through OS matrix analysis is needed. 
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