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Abstract

The advent of big data has transformed healthcare research, particularly
in chronic disease epidemiology. In Korea, the National Health Information
Database (NHID) provides an extensive, population-wide dataset covering
health screenings, claims, and mortality data. This database has become a
vital tool for investigating diabetes and its related complications, including
cardiovascular disease, renal dysfunction, and cancer. This article explores
the structure and capabilities of the NHID, reviews key findings from recent
diabetes-related studies, and discusses the strengths, limitations, and
future directions of using big data analytics in Korean diabetes research.
With proper methodological rigor, NHID-based studies can yield valuable
insights for public health interventions and policy development.
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INTRODUCTION

Diabetes mellitus is a growing public health concern in South Korea, with
an estimated adult prevalence of 14.5% as of 2021 [1]. Its associated
complications—ranging from cardiovascular disease to end-stage renal
disease—represent a significant burden on individuals and the healthcare
system. In the era of digital health, big data research offers unprecedented
opportunities to analyze trends, risk factors, and outcomes of diabetes on a
national scale.

The Korean National Health Information Database (NHID), managed by the
National Health Insurance Service (NHIS), integrates claims data, health
screening results, demographic information, and mortality data for the entire
Korean population [2]. This makes it an ideal resource for large-scale diabetes-
related research, enabling both retrospective and prospective cohort studies.

This article outlines the structure of the NHID, highlights its applications in
diabetes research, and discusses its impact, limitations, and the future of big
data-driven healthcare in Korea.

DESCRIPTION
Structure of the NHID

The NHID consists of several linked datasets:

. Eligibility database: Includes demographic characteristics,
socioeconomic status, and type of insurance coverage.

. National health screening database: Contains anthropometric
measurements, laboratory values, and lifestyle questionnaires collected
biannually for individuals aged 40 and above.

. Healthcare claims database: Records diagnostic codes (based on
ICD-10), procedures, prescriptions, and hospitalizations.

. Mortality database: Linked with data from Statistics Korea,
providing cause-specific death information.

These datasets can be anonymized and longitudinally linked for follow-
up studies, making the NHID suitable for identifying disease trends and
evaluating health policies over time [3].

Diabetes Identification in the NHID

Patients with diabetes can be identified using:

. ICD-10 codes: E10-E14
. Prescription records for antidiabetic drugs
. Fasting glucose levels (2126 mg/dL) from health screenings

This multi-criteria approach improves diagnostic accuracy in administrative
data research [4].

RESULTS
Key Findings from NHID-Based Diabetes Studies

*  Trends in diabetes incidence and mortality: A nationwide study using
NHID data from 2005 to 2015 revealed a stable diabetes incidence but
increasing prevalence due to longer survival. However, cardiovascular
mortality among diabetic patients has decreased, possibly due to improved
management and early detection [5].

*  Diabetes and cardiovascular disease: NHID data showed that individuals
with diabetes had a 1.5-2 times higher risk of myocardial infarction and
stroke, and that risk stratification using screening data could predict future
events [6).

+  Diabetes and cancer risk: A cohort study using NHID data found
increased risks of liver, pancreas, and colorectal cancers among diabetic
patients, especially those with poor glycemic control [7].

*  Health behaviors and outcomes: Data from the health screening
component showed that smoking, alcohol use, and physical inactivity
significantly worsened glycemic control and increased complication rates [8].

*  Economic burden: NHID-based analyses estimated that the annual
direct medical cost for diabetes exceeded 2 trillion KRW (~$1.7 billion USD),
with costs rising sharply with the presence of complications [9].

*  Medication adherence and outcomes: Studies leveraging prescription
refill data indicated that poor adherence to oral hypoglycemic agents was
linked to higher hospitalization and mortality rates [10].

DISCUSSION
Strengths of using the NHID in diabetes research

. Population-level coverage: With data from nearly 98% of the
population, the NHID provides comprehensive insights into disease burden
and outcomes.

. Longitudinal follow-up: Enables cohort tracking, time-to-event
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analyses, and evaluation of long-term interventions.

. Integration of health behaviours: Unique among many national
datasets, the health screening component includes data on smoking, alcohol
use, and physical activity.

. Cost-effectiveness: Secondary data analysis reduces research
costs and ethical barriers compared to primary data collection.

Limitations

. Lack of detailed clinical information: The NHID does not capture
hemoglobin Alc, diet, or continuous glucose monitoring data.

. Coding bias: Reliance on ICD codes may misclassify cases if
coding is inconsistent.

. Healthy participant bias: Health screening data may underrepresent
high-risk populations who do not participate in screenings.

. Limited genetic data: The NHID is not linked with genomic
information, limiting precision medicine research.

Ethical and policy considerations

While the NHID is anonymized, ethical concerns about data privacy and
informed consent remain. The Korean government has introduced data
access guidelines to ensure secure and ethical use of health data, promoting
transparency and public trust [3].

CONCLUSION

The Korean NHID is a powerful resource for advancing research in diabetes and
its related diseases. Studies utilizing this big data infrastructure have yielded
valuable insights into incidence trends, risk factors, outcomes, and health
behaviours. Despite some limitations, continued integration of additional
clinical and genomic data will enhance the utility of the NHID for precision
public health. Strengthening data governance and fostering interdisciplinary
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collaboration will be crucial for translating big data findings into actionable
health policies and interventions.
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