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ABSTRACT

Almost every Korean (97%) is enrolled in the National Health Insurance program, and most
receive medical treatment at least once a year. Data are collected by the Health Insurance
Review and Assessment Service (HIRA), and the results of the review are sent to the National
Health Insurance Service (NHIS). The data handled by NHIS and HIRA cover almost the
entire population and can be used for various research purposes. NHIS and HIRA support
research by making these data available to researchers. The greatest advantage of these data
is that they are the only data which include virtually the entire population. Both HIRA and
NHIS data are provided in the form of sample data and all (customized) data. NHIS and HIRA
data are similar but exhibit minor differences. HIRA data consists of five tables, including
general specification details, in-hospital treatment details, disease details, out-of-hospital
prescription details, and nursing institution information. NHIS data include death records
(including cause of death), some medical examination records, and the socio-economic
variables of the subject, such as income, in addition to all the HIRA data. Clinical results

of treatments are not recorded in NHIS or HIRA. However, because public data are used

for billing purposes, actual research has thus far been limited. Therefore, researchers must
develop a study design that can minimize the errors or bias occurring during the course of
the study. Therefore, it is necessary to clearly understand the structure and characteristics of
NHIS and HIRA data when initiating research.

Keywords: Big data; Data science; Cohort study

INTRODUCTION

In recent years, various studies have been reported in Korea pertaining to big data from the
medical field.* This has been a focus because big data presents the advantage of securing
the data of a large number of patients within a short time period and at a low cost, unlike the
randomized controlled trial approach.**
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Table 1. Claims data versus EMR data
Claims data EMR data
Example NHIS data, HIRA data Medical chart data
Subject Includes all medical use of the total national population If a patient visits a hospital other than a specific hospital, tracking
is not possible.

Data Structure Consists of the same data structure The data structure of each hospital is different
DQM No DQM required DQM required
Purpose of data - Not “medical” data; rather this data is a bill for medical treatment. - Detailed records of events occurring during the course of patient
accumulation - Not data from a medical perspective in nature. care.

- Data for billing to the country.
Analysis of medical There is a limit to the interpretation of the results of medical All analysis from a medical perspective such as patient symptoms,
practice practice. examination, diagnosis, treatment, and prognosis is possible.
Data characteristics - Only insured health benefits item related data is recorded. - Any data related to the insured/non-insured health benefits item

- It is impossible to analyze non-insured health benefits items. is recorded.

- In many cases, the “outcome” of treatment is not reflected. - “Medical” data based on actual clinical practice.

- Most of the “test results” do not require description (test results). - All test results and treatment results are reflected.

- There are reasons for specific medical actions that were taken - In some cases, there is no indication for actions taken.

(ICD-10 code, etc.).

EMR, electronic medical records; NHIS, National Health Insurance Service; HIRA, Health Insurance Review and Assessment Service; DQM, data quality
management; ICD, International Classification of Diseases.
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Medical big data, which have recently attracted widespread interest in Korea, can be classified as
public and private medical big data. Public health big data is represented by the National Health
Insurance Service (NHIS) data® and the Health Insurance Review and Assessment Service (HIRA)
data.” The various studies conducted using the electronic medical records (EMR) data used in
hospitals®? are representative examples of private medical big data (Table 1). The public medical
big data provided to researchers lie within the scope of the research topic after undergoing an
application process through a system.

The NHIS and HIRA public medical big data are generated by the Korean health insurance
system and are also known as “claims data” or “public data” because they are accumulated for
the purpose of claims by medical institutions. Both public and private medical big data have
various advantages and disadvantages. Therefore, researchers must clearly understand the data's
characteristics to obtain accurate research results corresponding to their aims.'° This study
focuses on the NHIS and HIRA data, which are the most widely used public health big data.

CLAIMS DATA REPRESENTED BY NHIS DATA AND HIRA
DATA

The NHIS and HIRA data are similar but exhibit minor differences; therefore, it is essential
to accurately understand these differences. Essentially, the NHIS data' include death records
(including cause of death), some medical examination records, and socio-economic variables
of subjects such as income, in addition to all the contents of the HIRA data." Therefore,
more studies employ NHIS data rather than HIRA data among the claims data (Table 2).

The greatest advantage of the NHIS and HIRA data is that it is the only data which includes
nearly the entire population.*® These data are the closest to real word data (RWD), which is called
big data in the medical field. It enables researchers to analyze and observe all medical activities
such as prescriptions, procedures, and surgeries within the scope of reimbursement performed
by domestic medical institutions."**” This approach helps immensely in reflecting trends in the
medical field, and various clinical studies have been conducted based on this approach.
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Table 2. NHIS data versus HIRA data
NHIS data HIRA data

SAMPLE data$

Components 2% of the total population and 4 other types 3% of the total population and 3 other types

Acquisition (purchase) of sample data IRB-approved research protocol is required No research protocol required”

Ownership No ownership of data Provide ownership of data

Type of preferred study Longitudinal study preferred Cross-sectional data preferred
ALL (customized) data!

Components Provides all national data that meet the conditions requested by the researcher

Ownership No ownership of data

Death records Includes death records (except cause of death) Cannot be confirmed?

Center visit Researchers must visit the center for use Researchers must visit the center for use*

Both NHIS and HIRA provide “ALL (customized)” and “SAMPLE” data. For “ALL (customized)” data, neither NHIS nor HIRA provide ownership of the data (direct
visit to the center or remote access) HIRA's “SAMPLE” data is the only data that can be directly owned and processed by medical personnel or companies.
NHIS, National Health Insurance Service; HIRA, Health Insurance Review and Assessment Service; IRB, Institutional Review Board.

*Acquisition (purchase) of sample data provided by HIRA does not require research protocol or IRB approval. However, when conducting research using sample
data, researchers can start the research by obtaining the research protocol and IRB approval; TIn the case of death in the hospital, death information can be
checked only when the medical treatment termination code is checked as death in the HIRA data. However, not all people die in the hospital, and even if they
die in the hospital, there are cases where the treatment termination code is omitted; therefore, it is not possible to check death record with 100% accuracy;
*Basically, remote access to HIRA is possible, but in some cases, remote access is restricted when the amount of data is too large or when a private company
participates in the research and conducts analysis; SOnly some patients are represented as a sample; IAll the eligible citizens of the country.

https://e-jla.org

NHIS and HIRA data are inherently limited because they are used for billing and not for
clinical research.*® Clinical outcomes are not recorded in the data. This is because these
outcomes do not lie within the scope of the claims. For example, if a patient is placed under
antihypertensive or diabetes medication, the direct result regarding a drop in blood pressure
or glucose levels is not recorded. Additionally, the records of non-remunerated activities are
not provided because they also are not classified as within the scope of the claims. Therefore,
researchers must obtain a comprehensive understanding of the characteristics of claims data
to predict results that are appropriate for clinical research purposes. Furthermore, trial and
error along with any biases formed during the research process can be reduced.

COMPONENTS OF NHIS DATA AND HIRA DATA

HIRA data consists of 5 tables which include the general specification details, in-hospital
treatment details, disease details, out-of-hospital prescription details, and the nursing
institution information.® HIRA provides a guide file to help researchers comprehensively
determine the variable items for each table. The general details of the specification contain
information such as the patient's age, gender, department, date of'visit, and state, i.e.,
whether they were injured or suffering from a disease. The in-hospital treatment history
includes records of the medical expenses, prescription fees, examination fees, procedure/
operation codes, etc. The information on the total wounded and diseased patients

provided includes all injuries and diseases rather than only major ones. The out-of-hospital
prescription information contains information on out-of-hospital prescription drugs, the
number of prescription days, and the quantity information. Lastly, the information on
nursing institutions such as the type (clinic, hospital, tertiary general hospital, public health
center, etc.), city and province information, and whether these institutions were equipped
with computerized tomography/magnetic resonance imaging, are recorded. The personal
information provided by the HIRA data is de-identified to ensure that personal identification
is impossible and non-payment information is not recorded.

As mentioned above, the NHIS data include death records (other than cause of death),
medical examination records (adult screenings for people over the age of 40, screenings
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for working women, and screenings for infants), and income decile. In the case of

research related to the cause of death, when a researcher applies for data to NHIS, they can
simultaneously apply for death data (information on cause of death) to the Korea Statistics
Promotion Institute. NHIS provides combined death data (death cause information) provided
by the Korea Statistics Promotion Institute.*

NHIS Data and HIRA Data

PROVISION OF NHIS DATA AND HIRA DATA

Both the HIRA and NHIS data are provided in the form of sample data and all (customized)
data. In the case of all (customized) data, the variables provided are limited to the research
purpose, and only the results corresponding to the research design are provided, not the raw
data. Ultimately, ownership of the data is not recognized. Customized data can be analyzed
by visiting the analysis center operated by each institution, or in some cases, by remotely
accessing the data and analyzing it in a private laboratory. The sample data provided by the
NHIS include a total of five sample cohort data: the total national 2% sample cohort, the
adult medical check-up cohort, the elderly cohort (over the age of 60), the working women
cohort, and the infant medical cohort (Fig. 1)."® The sample cohort data of the NHIS cannot
be owned, and they can be used for research by visiting the analysis center or by remotely
accessing and analyzing the data and exporting the results. However, the research schedule
must be established by considering that it takes several months from application to data
extraction and from room assignment to the analysis center.

The sample data provided by the HIRA from 2009 to 2018 (the provision of which is not
confirmed for 2019) are divided into 4 types based on the year.” The total patient dataset is
3% (approximately 1.4 million people), in-patient dataset is 13% (approximately 1 million

Does the research require death records (including cause of death),
some medical examination records, or
socio-economic variable of the subject such as income?

Yes . No

Is the subject an elderly person?
Does the subject have a serious illness?

Yes ‘ No

v

Y

Is the disease or
drug medication very rare?

Is the disease or
drug medication very rare?

Yes No Yes No
v v

NHIS NHIS HIRA HIRA
Customized SAMPLE Customized SAMPLE

i T 5 i

Longitudinal study ; Cross-sectional
analysis preferred vy analysis preferred
Remote analysis
is possible

Fig. 1. Selection of appropriate claims data according to research purpose.
NHIS, National Health Insurance Service; HIRA, Health Insurance Review and Assessment Service.
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people), pediatric patient dataset (under 20 years old) is 10% (approximately 1.1 million
people), and elderly patient dataset (65 years and older) is 20% of the total patient population
in Korea. However, from 2017, 3% of the entire patient dataset was maintained, and the
remaining datasets were provided with a unified extraction scale of 10%. The HIRA patient
dataset is advantageous since it is the only dataset to include claims data that can be owned
by an individual. When the researcher pays a certain amount for each dataset according to the
year, it is provided on a USB drive and can be used for research. When a researcher requests
data from HIRA for research purposes, a maximum of 250 GB is provided. Therefore, in the
case of diseases with many patients, the years of data provided may be limited. However, If
the amount of data requested by the researcher does not exceed 250 GB, data for more than 5
years can be secured.

HIRA and NHIS data involve different methods for accessing data, such as variable
characteristics, analysis center visit analysis, remote analysis, and availability of data, and
the cost and time of the usage of the data varies. Therefore, it is essential for researchers

to determine the data suitable for their research purposes. NHIS data must be used if the
research requires death records (including the cause of death), some medical examination
records, and socio-economic variables such as income. Additionally, among the NHIS data,
if a disease or drug is rare or if it is necessary to analyze a large amount of data, it is best to
use all (customized) data; otherwise, a sample cohort is better. If the research field involves
cost analysis that does not require patient or disease continuity data, or it is focused on the
variations of a disease or prescription trend, it is best to purchase and study a patient dataset
from HIRA (Fig. 1).

CONSIDERATIONS TO BE TAKEN INTO ACCOUNT WHEN
CONDUCTING RESEARCH USING CLAIMS DATA

The definition of a patient or disease using the claims data in big data research differs from
traditional research methods.** Unlike the conceptual definition (CP) for various diseases,
an operational definition (OP) is required when using the claims data.’® Blood glucose

levels must be checked or laboratory tests must be performed to define diabetes mellitus

in traditional studies.” However, a study using claims data is based on the International
Classification of Diseases-10 (ICD-10) category (ICD-10 E10-E14),'® the presence of current
oral hypoglycemic agents/insulin, or on the prescription period (defined as a prescription
for a patient for more than the reference date during the year). The examples of patients with
excessive bleeding include those who have received more than a certain amount of transfused
blood, and patients with gastrointestinal bleeding include those who have been prescribed
endoscopic hemostasis and anti-ulcer medication. Based on the characteristics of the
disease, there are cases where a patient is defined only by the disease. However, the accuracy
of the patient definition in some cases can be improved by using available information on
the drugs, prescription period, examination, procedures, and surgery. The important aspect
is that the expert opinion of clinicians is absolutely necessary for the OP. In contrast to

EMR research, data quality management (DQM) is not required. However, it remains to be
determined whether this quality is an advantage or a disadvantage.'®

Lastly, the biggest drawback is that neither the NHIS data nor the HIRA data are linked with

the EMR of each hospital, and therefore accurate diagnoses and actual prescriptions are not
recorded. Because the data are provided only for insured health benefits items, there is no

https://doi.org/10.12997/jla.2022.11.2.103 107



NHIS Data and HIRA Data

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

data on the non-insured health benefits items, which leads to inaccuracies. Additionally, the
severity of diseases is overestimated by some medical staff because the claims data are related
to the insured health benefits item. Conversely, it may be difficult to accurately identify
medical coding even in the case of a serious disease if it is not related to the insured health
benefits item.

DATA APPLICATION PROCESS

Firstly, the researchers must obtain an Institutional Review Board (IRB) approval or
exemption and apply it to a research plan based on this to HIRA or NHIS. The researcher is
guided through the application procedure over the helpline, and the most important process
is the application for a variable which is suitable for the study. The research process can

be simplified if the variables are applied carefully to ensure that they are sufficient for the
purpose of the study. The necessary variables must be included in the research applications
because additional time is required to apply and extract data from the beginning (Fig. 1).

UNMET REQUIREMENT OF CLAIMS DATA AND
PREPARATION FOR ANALYSIS USING CLAIMS DATA

Researchers must verify certain details before conducting their research. Firstly, it is
necessary to clearly understand the characteristics of the variables for each type of data to
analyze the claims data and to determine a research topic that can be implemented. The
organization of the operational definitions of selection, exclusion items, result values, and
the patient groups that fit the topic in a code is essential. The injury code,?® number and
treatment material code,? and the drug code must be considered before proceeding® with
the operational definition of a code that is suitable for the topic.

After the research topic is determined, it must be approved and exempted by the IRB and
analysts must then be hired to perform data analysis. There are some cases where the
researchers themselves deal with the statistical analysis tools such as SAS or R; however,
securing a data scientist is essential. After selecting the data suitable for a given topic, the
researcher can then apply to the NHIS or HIRA for the data corresponding to the procedure.
The research analysis can be performed after the data are secured. The researchers must
consider the control group when applying for the data. There have been cases in the past
where a research application was submitted without considering the control group, and
limited analysis or re-application was performed. Initiating research analysis implies that
costs are incurred; an analysis fee must be paid for medical research purposes.

A relatively long waiting time is required before accessing the NHIS or HIRA data, due to
the research protocol and IRB approval. Understanding the variable structure of the HIRA
data and proficiency in statistical programs (SAS, R) is important in the data extraction
and research process. The trial-and-error process is involved while accepting and extracting
assignments, and it is slightly difficult to set hypotheses and predict the research results. A
separate mapping operation is required, because most of the data are coded.

Smooth communication with data scientists is crucial to successfully complete the research,'
due to which it is necessary to communicate all parts of the research as “code.” Lastly,
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searches for the same or similar research topic in PubMed prior to the study® can help

in searching with the keywords of the claims data thesis which include the NHIS, HIRA,
Korean claims, nationwide data, population-based data, and national health insurance data.
Researchers can search for related research more easily when searching through these fields.
It is also very helpful to refer to the various OP presented in previously published papers.>2*

CONCLUSION

NHIS and HIRA provide data to researchers for conducting research, and they only involve a
research protocol and minimal fees. Claims data have clear limitations in research owing to
the nature of the data. However, these data can be highly beneficial for domestic researchers
if they can be used appropriately. It is also evident that this is the only option for research
focused on the entire country. Understanding the form and structure of claims data is the
first step in research. Claims data can prove to be a useful research resource in healthcare
field provided the researchers accurately understand the characteristics of the NHIS and
HIRA data and use them to derive useful research results.
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