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ABSTRACT

The National Health Insurance Service (NHIS) database serves as a crucial resource for public
health research in Korea. As a comprehensive dataset within the single-payer healthcare
system, NHIS data provides longitudinal insights into healthcare utilization, disease
prevalence, and health outcomes. This review article explores the structure, characteristics,
and applications of NHIS data, emphasizing its role in epidemiological studies, health policy
evaluations, and clinical research. We discuss key methodological considerations, including
data access procedures, outcome measures, and strategies to mitigate bias. Additionally, we
highlight future directions, such as integrating NHIS data with other national health datasets
and utilizing artificial intelligence for predictive analytics. By leveraging the NHIS database,
researchers can enhance evidence-based policymaking and improve public health outcomes
in Korea.

Keywords: National Health Insurance Service; Public Health Research; Epidemiology;
Big Data; Health Policy; Healthcare Utilization

The National Health Insurance Service (NHIS) database forms a vital foundation for public
health research in South Korea. As part of a single-payer healthcare system, the NHIS collects
comprehensive, population-level data from diverse operational sources (Fig. 1), enabling
longitudinal studies and detailed analyses.1 A notable strength of the NHIS data lies in its
health examination dataset, which provides extensive clinical and lifestyle information.
Additionally, the individual cohort datasets support targeted research on specific groups,
such as older adults, children, and individuals with chronic diseases, thereby fostering
tailored public health insights.

This review aims to outline the structure and characteristics of the NHIS database. It also
examines methodological considerations, key variables, and analytical approaches for
utilizing these databases effectively. By highlighting the central role of the NHIS system and
its data, this review underscores its critical contribution to advancing public health research
and understanding.
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Fig. 1. Data generation and operational process of the NHIS.
NHIS = National Health Insurance Service, MOHW = Ministry of Health and Welfare, HIRA = Health Insurance Review and Assessment Service.
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HISTORICAL DEVELOPMENT OF THE NATIONAL HEALTH
INSURANCE SERVICE

Before the establishment of the NHIS in South Korea, the country relied on multiple
voluntary health insurance cooperatives. These cooperatives, formed regionally and within
workplaces under the 1963 National Health Insurance Act, faced significant challenges,
including disparities in financial stability and service quality due to variations in income
levels and health conditions. Policymakers and academics debated whether to retain the
fragmented cooperative model or transition to a unified system. Integration was eventually
implemented in phases, with organizational consolidation achieved in 1989 and 2000, and
financial unification completed in 2002 (Fig. 2).2
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Fig. 2. Timeline of integration for health insurance cooperatives (redrawn from the World Bank material).
MIC = Medical Insurance Cooperative, KMIC = Korea Medical Insurance Corporation.
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In 2013, the NHIS established the “Health Insurance Big Data Operations Center,” marking
its initial foray into big data management. This was followed by the creation of the
“Department of Big Data Management” in 2014 to systematically oversee data openness,
sharing, and integration. Recognizing the growing importance of big data, the NHIS
reorganized its structure in 2020, establishing the “Department of Big Data Strategy” staffed
with over 100 dedicated personnel to enhance data management and utilization.3

TYPES AND CHARACTERISTICS OF NATIONAL HEALTH
INSURANCE SERVICE DATA

The NHIS provides two primary types of databases for research: the Sample Research
Database and Customized Database. The Sample Research Database includes the Sample
Cohort Database, Health Screening Cohort Database, and Elderly Cohort Database. The
Working Women Cohort Database and Infant Medical Check-up Cohort were discontinued
due to a decline in research demand and the inability to update these databases.45 For
specific research needs, researchers are encouraged to apply for the Customized Database,
which provides tailored datasets designed to address particular study requirements. Details
of these databases are presented in Supplementary Table 1. Researchers can apply for
access through the National Health Insurance Sharing Service (NHISS) website (http://
nhiss.nhis.or.kr). Applications must include a detailed study protocol and receive approval
from an institutional review board. Upon submission, the application is reviewed by the
Data Provision Review Committee, which notifies the applicant of the outcome. Following
approval, researchers are required to pay the associated fees in order to access the requested
database. Access to the Customized Database is restricted to designated locations, and the
data provided are limited to the variables specified in the approved research protocol. Raw
data cannot be directly accessed or transferred. In contrast, remote access and analysis are
available for the Sample Research Database.® According to NHISS guidelines, the standard
review process is expected to take approximately 25 days. However, due to the increasing
demand for NHIS data, researchers are advised to anticipate potential delays and plan
accordingly when allocating time for their studies.

OUTCOME MEASURES AND COVARIATES

As outlined in Supplementary Table 1, NHIS data encompass various categories, including
qualification, treatment, health screenings, medical care institutions, and long-term care for
the elderly. Qualification data include variables such as age, gender, location, subscription
type, and socioeconomic factors like income, disability status, and death. Treatment data
covers statements (T20), treatment details (T30), disease type (T40), and prescription
information (T60) from medical, dental, oriental, and pharmacy services. Health
examination and questionnaire variables have evolved over time, including blood test results
and health behavior data.6

To conduct clinical research using NHIS data, it is essential to first define how exposures

and outcomes are measured and then address strategies to control for confounding factors.”
Clinical outcomes, such as diagnoses, surgeries, or mortality, are identified using specific
codes through operational definitions. These outcomes can be defined solely by Korean
Classification of Diseases (KCD) codes or supplemented with biometric data collected during
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health examinations. Blood pressure, body mass index, glucose, and cholesterol levels are
among the most frequently used health metrics, providing key insights into chronic conditions
such as hypertension, diabetes, and dyslipidemia. For example, chronic kidney disease can be
defined by an admission record or outpatient visits coded N18 or N19, in combination with an
eGFR < 60 mL/min/1.73 m2.6 Comorbidities are often quantified using tools like the Charlson
Comorbidity Index or the Elixhauser Index to capture the burden of coexisting conditions and
their impact on health outcomes. The Charlson Index assigns weights to various comorbid
conditions based on their association with mortality,8 while the Elixhauser Index uses a
broader range of comorbidities, focusing on conditions that influence hospital resource
utilization.? Sociodemographic and lifestyle factors are critical covariates that contextualize
clinical data. Lifestyle variables include smoking status, alcohol consumption, and levels

of physical activity, which are major risk factors for chronic diseases. Sociodemographic

data, such as age, gender, income level, and area of residence, provide insights into health
disparities and the influence of social determinants on health outcomes. Medication data,
including prescription records (Anatomical Therapeutic Chemical code) and adherence
measures like the Medication Possession Ratio and Proportion of Days Covered, provide
insights into treatment patterns and adherence. Service utilization data, such as inpatient and
outpatient visits and emergency care usage, help assess access to and quality of healthcare
services. Additionally, cost-related variables, including total healthcare expenditures, co-
payments, and exemptions for severe conditions, enable cost-effectiveness analyses and
evaluations of financial barriers to care. Together, these key variables and covariates provide

a comprehensive framework for conducting robust analyses using NHIS data, supporting
diverse research objectives from epidemiological studies to health policy evaluations.

STUDY DESIGNS AND RESEARCH EXAMPLES

The utilization of NHIS data has grown substantially since it became publicly accessible,
largely due to its cost-effectiveness and efficiency in facilitating administrative claims-
based research. Given the large size of the database, it provides unique opportunities to
study rare diseases, treatment complications, and specific populations, such as the elderly.6
Nevertheless, certain limitations must be acknowledged, including potential inaccuracies
in disease definitions, incomplete datasets, and privacy concerns.10 Researchers should
carefully consider these factors when utilizing the NHIS database. Observational research
using NHIS data can be categorized into cross-sectional, case-control, and cohort studies.1!
For instance, if a study begins with an exposure-eg, treatment history (medication use

or surgical procedure) or health screening indicators (hypertension or obesity)- and
subsequently follows individual over time to assess outcomes-such as disease onset,
mortality, or healthcare utilization (hospital admissions or emergency room visits) it is
classified as a cohort study. In contrast, if an analytical study begins with an outcome and
then looks back in time to identify potential exposures, it is considered a case-control
study.12 Additionally, the NHIS database is suited for other study designs, including survival
analysis, time series analysis, and cost-effectiveness studies.

Cross-sectional studies

Cross-sectional studies are designed to examine the presence or absence of a disease and

its relationship to an exposure at a single point in time.12 These studies focus on estimating
prevalence, making them suitable for identifying population-level health patterns and
associations between health conditions and exposures. However, because both the outcome
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and exposure are measured simultaneously, temporal relationships between the two cannot
be established.

One study utilizing a customized NHIS database identified an association between vestibular
loss and an increased risk of dementia in older adults.13 Another study, based on the NHIS
Sample Cohort database, examined trends and risk factors for severe hypoglycemia in
individuals with type 2 diabetes in Korea.!4 These studies are critical for hypothesis generation
and for identifying potential areas of intervention, although causal inferences are limited.

Cohort studies

Cohort studies follow groups of individuals over time to examine associations between
exposures and outcomes. They are commonly used in claim database research.15 Cohort
studies can be divided into retrospective and prospective types. Retrospective cohort
studies look backward in time, utilizing existing NHIS data to examine exposure-outcome
relationships and can be useful in evaluating drug safety in specific populations.16 While
prospective cohort studies look forwards in time, as NHIS adds new data with each round
of health exams, it allows for the inclusion of updated information over time, enhancing the
utility of these studies.

Case-control studies

Case-control studies are observational designs that compare individuals with a specific
condition (cases) to those without it (controls), to identify potential risk factors or exposures
associated with the condition. These studies are particularly useful for investigating rare
diseases or outcomes, as they enable efficient data collection from a smaller sample size
compared to cohort studies.1? A recent case-control study using NHIS data examined the
relationship between iron deficiency anemia (IDA) and related disorders in premenopausal
women. Researchers identified women diagnosed with IDA as cases and matched them
with controls using propensity score matching (PSM). The study found that gynecological
diseases, particularly leiomyoma of the uterus and adenomyosis, were significantly more
prevalent in the IDA group compared to the control group.17 This example illustrates how
case-control studies can utilize large-scale health claim databases like NHIS to uncover
associations between conditions and potential risk factors, aiding in the development of
targeted prevention and treatment strategies.

Survival analysis
Survival analysis is used to examine time-to-event outcomes, such as disease onset or
mortality, and to assess factors influencing the timing of these events.

For instance, a study explored survival rates among patients with prostate cancer who
received primary androgen deprivation therapy (ADT) compared to those who underwent
radical prostatectomy. Researchers used survival models to evaluate the time to treatment
failure and overall survival between both groups. The study demonstrated that ADT may have
a different impact on survival based on patient characteristics such as age and comorbidities.
This highlights the utility of survival analysis in comparing treatment strategies and guiding
clinical decisions.18

Time series analysis

Time series analysis evaluates trends in health metrics or healthcare utilization over time,
often in response to policy changes or interventions. A recent interrupted time series
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analysis investigated the effects of reimbursement policy changes on the incidence of chronic
periodontitis-related procedures using the NHIS Sample Cohort database. The analysis
revealed a significant change in the incidence of chronic periodontitis-related procedures
following the policy change, demonstrating how time series analysis can effectively evaluate
the impact of healthcare policies on treatment patterns.

Cost-effectiveness studies

These studies combine cost data with clinical outcomes to assess the effectiveness of healthcare
interventions. For instance, a study compared the cost-effectiveness of laparoscopic versus
open pancreatic resection by examining both medical costs and the quality-adjusted life

years gained. This enables policymakers to determine whether the higher initial cost of the
laparoscopic approach is warranted by its long-term health benefits.19

METHODOLOGICAL CONSIDERATIONS

Bias is a critical concern in research utilizing secondary healthcare databases, as it can
significantly undermine the validity and generalizability of findings. Methodological rigor is
essential to identify, mitigate, and address various types of biases that arise in such studies.
With the increasing reliance on secondary data in research, numerous studies emphasize the
need for caution due to the heightened risk of introducing biases (confounding, selection,
information) during study design, data analysis, and interpretation.29:21 Selection bias arises
when the participants included in the study are not representative of the target population,
leading to systematic differences between selected and non-selected individuals. Randomly
assigning participants to different groups is the best way to prevent selection bias. However,
it is not possible to randomize insurance data because participants have already chosen their
treatments. Additionally, it is challenging to avoid differences between individuals who

have been health screened and those who have not, which can further introduce selection
bias. Confounding occurs when an extraneous variable related to both the exposure and

the outcome distorts the observed association between them.22 Strategies like PSM and
inverse probability of treatment weighting (IPTW) can be employed to address confounding
in observational studies. PSM involves pairing treated and untreated subjects with similar
propensity scores, effectively balancing covariates between groups. IPTW, on the other hand,
assigns weights to subjects based on the inverse probability of receiving the treatment they
actually received, creating a synthetic sample where treatment assignment is independent
of observed baseline covariates.23 Another consideration when using secondary data is

the validation of diagnosis codes and related algorithms. Since NHIS data often relies

on administrative codes to capture diagnoses, procedures, and treatments, ensuring the
accuracy of these codes is critical for valid analysis. A key step in improving the utility of the
NHIS database is refining the algorithms used to define specific conditions by incorporating
both diagnostic and treatment codes.

FUTURE DIRECTIONS AND LIMITATIONS

One promising direction for the NHIS database is its integration with other datasets,
such as cause-of-death data from Statistics Korea, and cohorts like Korean Genome and
Epidemiology Study (KoGES), Korea Nurses Health Study (KNHS), Korean Neonatal
Network (KNN), Korean Frailty and Aging Cohort Study (KFACS), and the Community
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Health Survey. This integration enables multidimensional analyses, offering deeper insights
into long-term health outcomes, social determinants of health, and disease progression.
For instance, linking NHIS data with mortality records enhances understanding of disease
trajectories, while combining it with the Community Health Survey provides insights into
the influence of socioeconomic factors. Moreover, the application of big data analytics

and artificial intelligence (AI) further holds transformative potential, enabling predictive
modeling and the advancement of precision medicine. Al-driven analyses can help identify
high-risk populations, predict disease onset, and refine healthcare delivery strategies.

However, enhancing data reliability remains crucial. Standardizing health examination
protocols can help reduce variability in measurement methods across different facilities
and time periods. Additionally, expanding validation studies that compare NHIS data with
clinical records is essential to assess and improve the validity of variables such as diagnosis
codes, laboratory results, and prescription data.

Despite its strengths, research using NHIS data has limitations. Privacy concerns increase as
data integration expands, necessitating robust anonymization and governance frameworks.
Policy changes, such as restrictions on data sharing or updates to screening guidelines,

can impact data availability and research scope. Observational studies using administrative
data are prone to confounding, making causal relationships difficult to establish. Selection
bias is another issue, as health screening participants may differ systematically from non-
participants, skewing results. The exclusion of uninsured services further limits analytical
comprehensiveness. Addressing these challenges through careful study design and advanced
statistical techniques is essential for enhancing the validity of NHIS-based research. By
overcoming these limitations, the NHIS database can continue to advance public health
research and inform healthcare policy in Korea and beyond.

CONCLUSION

The NHIS database provides invaluable resources for diverse research objectives, enabling
comprehensive analyses of clinical, socioeconomic, and public health factors. Future studies
should leverage advanced methodologies and technology while addressing ethical and policy
challenges to maximize the potential of NHIS data for public health research.

SUPPLEMENTARY MATERIAL

Supplementary Table 1
DB type and contents
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