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Abstract

This study presents the categorical structure for ther epresentation of a 3D human body position system in the WD stage after NP

approval by the International Organization for Standardization (ISO), analyzes the needs of electronic medical record users and

establishes future implementation plans for expanding its use in Korea. Research was conducted on the needs of doctors, nurses,

health and medical information managers, and radiology departments, which are the main stakeholders of electronic medical

records. The overall requirements for electronic medical records were derived from the results, and the requirements for each

stage of use of electronic medical records were analyzed. Based on the results of the study, the study proposes plans to expand

the use of the categorical structure for the representation of the 3D human body position system, and also aims to establish a

standard system for health and medical terminology in Korea and contribute to the development of health and medical

information standards through international standardization.

Index Terms: Categorical structure of 3D human body position system, Electro medical record, Medical information, SNOMED

CT, Standardization

I. INTRODUCTION

The penetration rate of the electronic medical record

(EMR) system in Korea is over 90%, and it is the fastest

method worldwide for building hospital information [1].

However, among the big data of medical information,

unstructured data such as images, inspection findings and

free texts are inconsistent [2]. One of the patient care infor-

mation, the picture archiving communication system (PACS),

is a system that converts, stores, and transmits analog images

into digital images in accordance with the regulations of

Digital Imaging and Communication in Medicine (DICOM),

providing convenience by showing information about dis-

eases in high-quality images; however, it lacks interoperabil-

ity because it uses systems that are not standardized by each

medical institution [3]. Accurate information exchange between

medical institutions or doctors is crucial for the treatment of

high-quality patients [4], and the use of standardized termi-

nology systems can increase interoperability for accurate

medical information exchange. Therefore, a new medical

standard term has been developed to coordinate 3D images

of the exact location of the body or lesion shown in the

PACS [5], and is referred to as the categorical structure for

the representation of the 3D human body position system.

For the categorical structure to represent the 3D human body

position system to be used in the EMR, a formalized termi-

nology system, and a standardized terminology system and

mapping are required to enhance interoperability. Recently,

the Korean Standard Terminology of Medicine (KOSTOM),

a standard terminology system for health care in Korea, has
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been developed. KOSTOM collects and organizes the terms

used in 14 fields (diagnosis, medical behavior, examination,

radiology, nursing, etc.) and integrates them into seven fields

to support the conceptualization, structure, and semantic

interoperability of the terms. However, many medical per-

sonnel on the site have complained of numerous issues with

the use of KOSTOM, which is now used by public institu-

tions and private information systems companies and is

rarely used in hospitals [6]. Therefore, the developed cate-

gorical structure for the representation of the 3D human

body position system is a structuring [4,5] terminology sys-

tem that can map using the SNOMED CT terminology sys-

tem [6], which is widely used internationally.

The standardization of health care terms is based on in-

teroperability; thus, it can be deduced that a higher demand,

causes higher the utility [7]. To standardize these medical

terms, it is necessary to cooperate with many experts and

stakeholders that use health medical terms. Additionally,

because of the nature of healthcare, the terminology should

be changed accordingly because it is constantly changing

and developing with scientific development. Therefore, con-

tinuous management is necessary after the establishment of

the health medical terminology standard. The expansion of

management and use of standard terms requires support and

management at the level of government departments rather

than delegation to large hospitals [7]. Currently, the standard

term usage rate of the EMR system in Korean hospitals is

low [8.9], except for medical images or diagnostic codes

(e.g., ICD-9-CM), from a survey including both hospital and

clinic levels. Medical terms were applied using four standard

terms: Unified Medical Language System (UMLS), System-

atized Nomenclature of Medicine-Clinical Terms (SNOMED-

CT), Korea Standard Terminology of Medicine (KOSTOM),

and Read codes; however, the ratio was not more than 10%

[10]. Because the standard terms are diverse and low, medi-

cal information is not structured and standardized in Korea.

Therefore, this study aims to analyze the needs of medical

personnel and various stakeholders who use the health care

terminology to expand the use of the categorical structure to

represent 3D human body position system standards.

II. SYSTEM MODEL AND METHODS

To raise the awareness of medical personnel on the stan-

dard of the categorical structure for the representation of the

3D human body position system, and expand its application,

it is necessary to analyze the needs of major stakeholders in

electronic medical records. Therefore, a research was con-

ducted on the needs of doctors, nurses, health and medical

information managers, and radiology departments, who are

the main stakeholders of electronic medical records. The

research methods included issuing a questionnaire to partici-

pants that attended seminars and advisory meetings on elec-

tronic medical records. The contents of the questionnaire

included general characteristics of the medical institution

working, the period of use of electronic medical records, and

the presence or absence of order communication system

(OCS) linkage. The requirements related to electronic medi-

cal records were overall requirements and requirements for

the stages of use (input, structuring, storage, transfer and

recycling stages). The survey method was surveyed through

a seminar.

III. RESULTS

A. Development process of categorical structure for 
representation of 3D human body position sys-
tem

The categorical structure for the representation of the 3D

human body position system is a novel clinical terminology

system based on SNOMED CT, which expresses the image

of the human skeleton as coordinates in 3D form, and links

these coordinates using SNOMED CT, which is highly com-

patible worldwide. This study consists of four stages: coordi-

nates of the human body image in the first stage, development

of the terminology system in the second stage, expert verifi-

cation in the third stage, and use case development in the

fourth stage.

1) First stage

In the first stage, the human body image coordinates were

obtained through CT or MRI images of the entire body of a

standard adult male, and then converted into a 3D file. We

obtained informed consent from three adult males to obtain

human specimens. The captured CT image was directly con-

verted into a 3D file by a graphic designer using the image

conversion program of DICOM ViewerOsiriX 32-bit open

source version (v.5.7.1) (Fig. 1). 

A computer programmer, a computer graphic designer, and

a neurosurgeon created the coordinates using a dedicated

program included in computer graphic design software, CAD

(Computer Aided Design) [11], as shown in Fig. 2. CAD can

Fig. 1. 3D image.
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extract and image desired information from many entities

possessed by an object, and accurately recognize and trans-

mit the image of an object [12]. The 3D image of the human

skeleton was enlarged, reduced, divided, and rotated by

360°, and more than one specialist confirmed that the

divided human skeleton was accurately reproduced through

recombination and original contrast. In other words, after

obtaining a precise image of the human body using CT, an

anatomical image was extracted using a 3D modeling tool

and produced in the form of stereo lithography file (STL)

[Fig. 2, Fig. 3].

The coordinates were expressed in 2D or 3D as needed:

2D expressed the x and y axes, whereas 3D expressed the x,

y, and z axes. Additionally, the human body cannot form an

image based on age, gender, and individual differences.

Therefore, in this study, based on the coordinates of a stan-

dard adult male, a negative (-) sign is used when approach-

ing the axis and a positive (+) sign is used when moving

away from the axis. However, a definition of terms is neces-

sary for the coordinates (concepts) consisting of numbers to

have a medical meaning and be useful, and a terminology

system is necessary to constitute this definition. 

2) Second Stage

In the second stage, coding through cross-mapping with

international standards is possible in the development stage

of the terminology system. Therefore, the terminology struc-

ture of SNOMED CT, which provides consistent information

in clinical practice, was developed as a reference [11] [Fig

4]. Further, 16 members, including the research team, were

selected as advisors to modify and supplement the terminol-

ogy system for expressing the human skeleton coordinates.

These 16 advisory members included six health care infor-

mation managers, four nurses, and six terminology research-

ers. A standard draft of the coordinated clinical terminology

system of the human skeleton was derived based on the

advice of the advisors and opinions presented through the

seminar. However, because the human body coordinated

clinical terminology system is designed to code various char-

acteristics such as the location, shape, and size of the human

body or disease to increase interoperability, a terminology

system focusing on the treatment of diseases was first devel-

oped [5]. 

3) Third Stage 

The third stage involved selecting four experts and analyz-

ing the content validity questionnaire through experts to ver-

ify the content validity of the standard draft of the developed

human skeleton coordinated clinical terminology system

(Fig. 5). Therefore, in this study, four experts evaluated the

content validity of the categorical structure for the represen-

tation of the 3D human body position system. The experts

included one neurosurgeon, one radiology specialist, one

nurse with more than 20 years of clinical experience and

experience in recording EMR using clinical terminology, and

one terminology expert with experience in terminology sys-

tem research for more than 10 years. After verifying the con-

tent validity, the cut-off score of the content validity (CVI)

value was defined as 3.5 points, and the items that were

evaluated below the cut-off point were considered to have

poor validity. After calculating the proportion of the respon-Fig. 2. Organ segmentation and 3D image data extraction from CT.

Fig. 3. Extract STL and human body modeling. Fig. 4. Example of a coordinated human image.
https://doi.org/10.6109/jicce.2020.18.4.260 262



Study on the Categorical Structure Standardization for Representation of 3D Human Body Position System
dents, the CVI was calculated, and items with a cutting point

of 3.5 or more were selected.

4) Fourth Stage

The final stage is the use case development stage. For this

study, approximately 200 clinical cases were analyzed at city

B's university hospital and then mapped using the developed

terminology system. Clinical cases were mapped with the

fields of major symptoms, disease names, and treatments

recorded on the discharge log.

B. Analysis of Major Stakeholder Needs in Elec-
tronic Medical Records

1) General Characteristics

 A total of 58 people were surveyed including, 22 nurses,

18 health and medical information managers, 12 doctors, 3

radiologists and 3 others. Others included professors (profes-

sors at nursing colleges with clinical experience, professors

at health and medical information departments, and lectur-

ers). The most common institutions of the subjects were 40

university hospitals (69%), followed by 13 general hospitals

(22%), and 2 hospitals and clinics (0.03%). It was reported

that the electronic medical records were used by the univer-

sity hospitals, general hospitals, and hospital and clinic staff,

and the computer systems in use were found to be used by

all OCS, EMR, and PACS.

Results of the survey on the overall demand for electronic

medical records

a) Lack of Standardization

The standardization of medical information is not done

domestically and externally; the contents of the actual elec-

tronic medical records for each hospital or medical institu-

tion, and the types, scope and names of the habitats used are

all different. Consequently, even hospitals that use electronic

medical records cannot exchange information at all; they

exchange, information offline (paper). Additionally, not only

the form of electronic medical records but also the terms

(diagnosis names, etc.) are not standardized; thus, they can-

not be converted to data, making it difficult to use them for

medical treatment or research. Therefore, it is necessary to

collect medical data in a standardized way, to achieve stan-

dardization and interoperability.

b) Cost Aspect

It is not easy to unify medical record terms used in Korean

medical institutions. Currently, medical institutions that use

the electronic medical record system argue that there is no

reason to interfere with the government or the Ministry of

Health and Welfare because they were made with their own

capital. However, in order to improve public health in the

future, it is necessary to regulate the use of common medical

record terms for big data construction, research, and quality

medical treatment. To do this, there is a method of retroac-

tively providing the cost of the electronic medical record

system that has already been established. Also, although the

penetration rate of electronic medical records in Korea is at

the level of advanced countries, the clinic level does not use

the electronic medical record system due to financial burden.

Therefore, support is needed to expand the electronic medi-

cal record system.

c) System Aspects

In the case of electronic medical records, system errors

should not occur in emergency situations. If a system error

occurs, a thorough preparation for countermeasures will be

needed, which involves a complete response to the possibil-

ity of hacking the hospital information system. Additionally,

it is necessary to cope with the preservation of computerized

data so that test results and medical information are not lost

because of various disaster situations (fires, power outages,

earthquakes, etc.). The most worrisome aspect of using elec-

tronic medical records is the protection of the patient care

information; thus, preparation is needed. Moreover, periodic

updates of the system are necessary, and it should be easy to

use from the perspective of medical personnel (such as med-

icine side effects management and notification problems

according to changes in insurance policy). There should be a

system to enable rapid response in the event of a computer

error (such as computer room personnel and handwritten

records). Information that can be shared should be efficiently

processed in the computer system so that there is no double

work, to enhance the advantages of the electronic medical

records. It is also necessary to develop a system that can be

Fig. 5. Structure of the Categorical structure for representation of 3D human

body position system 
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linked between hospitals, and to develop computerization

that is easily accessible at home or at overseas conferences

by thorough supplementation. Because it is directly linked to

the life of the patient, a program is needed for error detec-

tion, and periodic updates should be made.

d) Efficiency Aspects

The Big Data function (the function of searching and

retrieving data) of patient information should be developed

for contribution to medical treatment or research.

3) Results of the survey on the level of demand for 

electronic medical records. 

The demand level for each step of using electronic medical

records is divided into the input, structure, storage, transmis-

sion, and recycling stages. The results of the survey are pre-

sented in Table 1. 

Table 1. Requirements for electronic medical records

Step by step requirements for electronic medical records

Input

Step

- A standardized means to accurately recognize patients is necessary

- A need to establish a system that is easy to use and improves work flow and efficiency.

- It takes a lot of time to accurately record using standard code systems, so an easy approach is needed.

- It is difficult to spend a lot of time on electronic medical records when treating patients.

Structured 

Phase Step

- Free texts (free statements) are difficult to structure

- Each lesion is not distinguished by standard terms

- Difficult to convey accurate information because of limited representation of standard terms (diversity of expression methods for each

medical staff)

- Difficult to express the location, weapon, lesion shape, etc. of a corporal disease

Storage Step - Standardization, unification, and interoperability should be achieved in areas such as medical information storage and transmission

Transmission

Step

- HL7, HL7 FHIR, HL7 CDA, LOINC, SNOMED CT, ICD-9, ICD-10, CPARA, CPAL, etc. are compatible with the standard.

- Need a system that supports medical information statistics and epidemiological databases

- Need a system that allows outpatient reservations through a mobile app

- Providing medical information will be necessary to develop innovative mobile digital services

- To improve patients' understanding of the disease, it will be necessary to establish a system to view their own clinical information.

- It is desirable for it to be provided in the form of Open API

- It necessary to have the possibility of applying for a medical certificate and financial management (related to payment) through a

driver's license and resident registration card.

Recycling 

Phase Step

(Information)

- To provide continuity of treatment services and safe and high quality integrated care, information such as patient information, health

information, electronic prescription, chronic disease drug name, clinical trial and result sheets, images, allergy results, immunity infor-

mation, hospitalization records, power request, etc. should be exchanged

- In the patient treatment, a system is needed to reduce unnecessary communication or repetitive diagnostic test analysis (a system is

required to reduce patient inconvenience)

Recycling 

Phase Step

(Information)

- In most cases, it does not have the same quality level as the reference terminology, and software can-not be processed by the standard-

ization method. It is necessary to solve the problem where it is difficult to understand what other medical staff mean by the lack of stan-

dard terminology.

- It is necessary to establish a system that can extract only meaningful clinical information for patient treatment (especially, in the case of

long-term inpatients or outpatients that have visited multiple times, it may be difficult to find the exact information that they want

because of the exchange of excessive information).

- Information exchange and transmission should be fast (because of the slow transmission of information, new medical staff may not be

able to access prior records when dealing with patients -No cases should be available at the optimal moment)

- It is necessary to first grasp the method of medical information exchange and analyze the purpose of exchange

- Infrastructure must be built to safely transfer data to other agencies

- Check that each EMR has interoperability (not universally adopted standard-based EHRs; each EMR is designed to satisfy the needs of

each medical staff)

- Check the capacity of EHR to proceed with medical services based on the exchanged information (National HIE-based medical staff can

read the patient's records and download the exchanged information. However, it depends on the EMR system capacity of each medical

staff/in some cases, it is impossible to bring in the exchanged data, and the data of the previous medical staff cannot be modified.)

- Crucial information should not be missed (the information exchanged through the National HIE system is quite comprehensive, includ-

ing diagnosis, medication, procedures, test results, image records, allergies, immunizations, etc., but in some cases requires additional

missing information such as pathology slide image).

- Personal information issues should be resolved (in some cases, patients withdraw their consent to share some specific information). ex:

gynecology, psychiatric information)

- It is necessary to overcome the issue of trust in data quality (the medical staff cannot know the source of the exchanged information or

its reliability, and therefore, it is difficult to trust and use)
https://doi.org/10.6109/jicce.2020.18.4.260 264
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IV. DISCUSSION AND CONCLUSIONS

The rapid increase in the use of electronic records in the

United States in a short period of time is largely because of

government-led policies [13]. The U.S. government has

made remarkable efforts to improve the quality as well as the

quantitative increases in the use of electronic records, one of

which is the electronic records certification system [14]. The

certification system is designed to ensure the quality and

safety of the electronic medical records system by providing

incentives through the U.S. public insurance systems includ-

ing Medicare and Medicaid if authorized electronic medical

records are used. The Office of the National Coordinator for

Health Information Technology (ONC-HIT), the most repre-

sentative certification body of electronic health record sys-

tems in the U.S., is the core of medical reform in the

country, and operates a system that examines and certifies

whether the government complies with the required func-

tions, technologies, and procedural standards of the medical

information system [15]. These certification systems have

already been validated and have national certification sys-

tems such as EuroRec in Europe and Japan's JAHIS (Japa-

nese organization of health care information systems).

Because the ultimate goal of electronic medical records is

aimed at improving the quality of medical care [16], it is

important for Korea to introduce a certification system

related to electronic medical records, and also for the newly

developed system to secure excellent quality and stability

and obtain domestic certification. 

One of the most critical problems in electronic medical

records is the cost [17]. The U.S. has established standards

for functions, interoperability and security for the exchange

of medical information, introduced certification systems, and

supported incentives accordingly. In the case of Japan, to

spread medical records, which currently stand at approxi-

mately 40 percent, the council decided that Tokyo would

spend approximately 200 million won to access the system

and 100 million won per institution for medical institutions

with more than 20 beds [8]. Stakeholder protection should be

achieved from conflicts arising from the introduction of ICT

technology to health care, as shown in national examples.

Additionally, incentives should be designed to prevent loses

in prior investments, thereby maximizing social benefits and

promoting data collection and quality improvement activi-

ties. This study presented the process of developing the cate-

gorical structure for the representation of the 3D human

body position system in the WD stage after NP approval by

the ISO, and the method for commercialization. The study

was based on the analysis of the needs of the professional

group using the clinical terminology system and provided

recommendations for the direction of commercialization.

Therefore, it is necessary to study the commercialization

plan in the future through the use case. This study focused

on experts in city A and city B, which suggests repeated

studies through regional expansion. The study mainly

focused on doctors, nurses, healthcare information managers,

and radiology departments; therefore, further research is nec-

essary for healthcare-related fields and stakeholders. Addi-

tionally, to expand the use of this terminology system,

further research is proposed for policy, computer, and sup-

plementary experts. The terminology system presented in

this study is a standard approved by the International Orga-

nization for Standardization, and it is necessary to continue

with the international standardization to prepare for the

upcoming globalization and fourth industrial revolution. 

ACKNOWLEDGEMENTS

This work was supported by the Technology Innovation

Program (“20002519”) funded by the Ministry of Trade,

Industry & Energy (MOTIE, KOREA).

REFERENCES

[ 1 ] B. G. Lee, Digital Healthcare Implementation Status and Future

Tasks. 2019, [online] Available: http://klri.re.kr:9090/bitstream/

2017.oak/8965/1/17731k.pdf.

[ 2 ] Y. S. Cho and S. C. Moon, “A study on active computerized

treatment information using illness pattern analysis for medical

recommender service,” Journal of Convergence for Information

Technology, vol. 2, no. 1, pp. 229-230, 2015. 

Table 1. Continued

Step by step requirements for electronic medical records

Recycling 

Phase Step

(Information)

- Patient consent and participation should be consistently obtained by all agencies (it is necessary to clarify how patient consent is

obtained and how consent is shared and used).

- All medical institutions should participate (some medical institutions may treat medical information as institutional property, which

may make it difficult to exchange information)

- Costs for interoperability of medical information should be provided (The Ministry of Health and Welfare provides financial support to

medical institutions participating in the National HIE; however, it is difficult to implement it because of the high operating costs. Finan-

cial incentives are provided for each exchange of information but are not appropriate for efforts, time, etc.)

- It is necessary to establish a system that other medical staff can clearly understand in the information exchange (if not, it may cause side

effects or problems in patient safety).
265 http://jicce.org



J. lnf. Commun. Converg. Eng. 18(4): 260-266, Dec. 2020 
[ 3 ] C. T. Kim, “A study on the effect of introduction of PACS and EMR

system on hospital management performance effect,” Journal of the

Korean Data Analysis Society, vol. 17, no. 4, pp. 2195-2210, 2015.

[ 4 ] B. Chaudhry, J. Wang, S. Wu, M. Maglione, W. Mojica, E. Roth, and

P. G. Shekelle, “Systematic review: Impact of health information

technology on quality, efficiency, and costs of medical care,” Annals

of internal medicine, vol. 144, no. 10, pp. 742-752, 2006.

[ 5 ] B. K. Choi, E. A. Choi, and M. H. Nam, “Development of clinical

terminology system for human body: Convergence research of

SNOMED CT,” Journal of Digital Convergence, vol. 17, no. 4, pp.

177-185, 2019. DOI: 10.14400/JDC.2019.17.4.177.

[ 6 ] S. H. Park and Y. G. Kim, “Implementation of disease search system

based on public data using open source,” Journal of the Korea Institute

of Information and Communication, vol. 23, no. 11, pp. 1337-1342,

2019. UCI(KEPA) : I410-ECN-0101-2020-004-000123617.

[ 7 ] J. Y. Kim, “International trends in the standard terms health care

information,” The Magazine of the IEIE, vol. 40, no. 1, pp. 30-38,

2013. 

[ 8 ] Y. T. Park, “Current status and development direction of electronic

medical record system of domestic medical institutions,” Health

Insurance Review & Assessment service Police, vol. 11, no. 2, pp.

52-61, 2017. DOI: 10.4258/hir.2017.23.3.189.

[ 9 ] Y. G. Kim, K. Jung, Y. T. Park, D. Shin, S. Y. Cho, and D. Yoon,

“Rate of electronic health record adoption in South Korea: A nation-

wide survey,” International Journal of Medical Informatics. vol.

101, pp. 100-107, 2017. DOI: 10.1016/j.ijmedinf.2017.02.009.

[10] Y. S. Shin, “Introduction of certification system for the advancement

of Electronic Medical Record (EMR),” Health Insurance Review &

Assessment service Police, vol. 12, no. 3, pp. 17-23, 2018. DOI: 10.

1377/hlthaff.24.5.1103.

[11] B. K. Choi and J. H. Lim, “Standard terminology system referenced

by 3D human body model,” Journal of Information and Communica-

tion Convergence Engineering, vol. 17, no. 2, pp. 91-96, 2019. DOI:

10.6109/jicce.2019.17.2.91.

[12] J. M. Seo, M. C. Han, H. S. Lee, S. H. Lee, and C. H Kim, “Develop-

ment of 4D CT data generation program based on CAD models

through the convergence of biomedical engineering,” Journal of the

Korea Convergence Society, vol. 8, no. 4, pp. 131-137, 2017. DOI:

10.15207/JKCS.2017.8.4.131. 

[13] E. Release, “Electronic Health Record (EHR) certification criteria

and the ONC HIT certification program; regulatory flexibilities,

improvements, and enhanced health information exchange,” The US

Department of Health and Human Services, 2014. 

[14] K. H. Kim, “Trends in the incentive system for electronic health

records in the United States,” Research Institute for Healthcare

Policy, vol. 13, no. 1, pp. 124-128, 2015. [online] Available: http://

www.cdc.gov/nchs/products/nhsr.htm.

[15] J. Henry, Y. Pylypchuk, T. Searcy, and V. Patel, “Adoption of electronic

health record systems among U.S. non-federal acute care hospitals:

2008-2015,” ONC Data Brief 35, 2016.

[16] I. K. Lee, H. S. Kim, and H. Cho, “Design and development of a

system for mapping of medical standard terminologies,” Journal of

The Korean Institute of Intelligent Systems, vol. 21, no. 2, pp. 237-

243, 2011. DOI: 10.5391/JKIIS.2011.21.2.237.

[17] V. Palabindala, A. Pamarthy, and N. R. Jonnalagadda, “Adoption of

electronic health records and barriers,” Journal of Community Hospital

Internal Medicine Perspectives, vol. 6, no. 5, 2016. DOI: 10.3402/

jchimp.v6.32643.

Byung-Kwan Choi 
received a Ph.D. in Medicine from Pusan National University in 2003. Since 2007, he has served as a professor in the

Department of Neurosurgery at Pusan National University Hospital, Busan, Korea. His research interests include health

information technology, 3D standard terminology, and electronic health record systems.

Eun-A Choi 
received a Ph.D. in Nursing from Kosin University in 2016. Since 2015, she has served as a professor in the Department

of Nursing at Daedong college, Busan, Korea. Her research interests include standard medical terminology, electronic

health record systems, and child nursing.

Moon-Hee Nam
received a Ph.D. in Nursing from Inje University in 2010. Since 2014, she has served as a professor in the Department of

Nursing at Daedong college, Busan, Korea. Her research interests include standard medical terminology, electronic health

record systems, and nursing management science.
https://doi.org/10.6109/jicce.2020.18.4.260 266


