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) A significant increase in NAFLD prevalence and its impact on healthcare utilization was observed in South Korea.
CO"CIUSIOn With NAFLD leading to serious liver diseases and increased healthcare costs, integrated care strategies that include
both medical treatment and lifestyle modifications are essential.

Background/Aims: Non-alcoholic fatty liver disease (NAFLD), now the most common chronic liver worldwide, has become
a significant public health concern. This study aims to analyze the evolving epidemiology of NAFLD in South Korea.
Methods: We utilized claim data from the Korean National Health Insurance Service from 2010 to 2022 to analyze NAFLD's
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incidence, prevalence, and progression.

Results: From 2010 to 2022, the incidence and prevalence rates of NAFLD each increased from 1.87% to 4.47% and from
10.49% to 17.13%, respectively. The differences in prevalence rates between urban and rural areas were minimal in 2012
and 2022, yet both areas showed significant increases in the prevalence of NAFLD over the decade. The NAFLD group had
a higher prevalence of comorbidities compared to the control group, and the most common comorbid condition was hyper-
tension. Moreover, the ten-year incidence rates of malignancy, heart disease, and stroke in the NAFLD group were 13.42%,
15.72%, and 8.36%, respectively, which were significantly higher than those in the control group. The incidence rates of cir-
rhosis and hepatocellular carcinoma in NAFLD over 10 years were 2.22% and 0.77%, respectively. The total medical costs of
NAFLD patients more than doubled over ten years and were all significantly higher than those of the control group.
Conclusions: A significant increase in NAFLD prevalence and its impact on healthcare utilization was observed in South Ko-
rea. With NAFLD leading to serious liver diseases and increased healthcare costs, integrated care strategies that include both

medical treatment and lifestyle modifications are essential.

Keywords: Gender; Smoking; Alcoholic liver disease; Epidemiology

INTRODUCTION

The landscape of liver diseases worldwide has been under-
going a significant shift, markedly influenced by the recent
development of effective antiviral interventions, including
widespread vaccination programs. These advances have
dramatically reduced the prevalence and impact of viral
liver diseases such as hepatitis B and C, major causes of
liver-related morbidity and mortality worldwide [1,2]. As a
result, the focus of liver disease epidemiology has shifted
away from viral hepatitis to metabolic liver diseases such as
non-alcoholic fatty liver disease (NAFLD), which has become
increasingly predominant due to changes in lifestyle and de-
mographic patterns [3-5].

NAFLD is the most prevalent chronic liver condition world-
wide, characterized by the accumulation of fatty liver cells
in individuals who consume little or no alcohol. This disease
represents a significant public health concern due to its as-
sociation with obesity, diabetes, and metabolic syndrome,
all of which have been on the rise globally [6]. While NAFLD
varies in severity from simple liver steatosis to more severe
forms such as non-alcoholic steatohepatitis (NASH), it poses
potential risks of advancing to liver fibrosis, cirrhosis, and
hepatocellular carcinoma (HCC) [7,8]. Therefore, under-
standing the epidemiology and characteristics of NAFLD
is crucial for the effective management and prevention of
NAFLD [9].

In recent years, the medical community has focused on
redefining NAFLD with broader terms such as metabolic
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dysfunction-associated fatty liver disease (MAFLD) or meta-
bolic dysfunction-associated steatotic liver disease (MASLD)
[10]. These proposed changes aim to reflect the systemic
nature of the disease and its strong association with meta-
bolic dysregulation to further distance [11]. Unlike tradition-
al NAFLD, MAFLD includes criteria such as the presence of
overweight or obesity, type 2 diabetes, or evidence of meta-
bolic dysregulation (e.g., high blood pressure, dyslipidemia,
insulin resistance) [12]. While similar to MAFLD, MASLD is
intended to emphasize the broader association between liv-
er steatosis and metabolic risk factors. MASLD is a concept
within the broader umbrella terminology of steatotic liver
disease, referring to fatty liver accompanied by metabolic
factors while not involving significant alcohol consumption.
Keeping in mind that these new terminologies have yet to
reach international consensus, it is essential to continue re-
search under the pre-established NAFLD framework while
simultaneously redefining NAFLD to ensure continuity and
comparability of data across studies. The primary objective
of this research is to analyze the evolving epidemiology of
NAFLD in South Korea, utilizing comprehensive data from
the Korean National Health Insurance Service (NHIS) from
2010 to 2022. This study aims to elucidate the incidence,
prevalence, progression, and comorbidities associated with
NAFLD to better understand its impact on public health. Ad-
ditionally, our research seeks to provide empirical data that
can guide future clinical practices and health policies in the
presence of emerging diagnostic criteria and changing dis-
ease patterns.
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METHODS

Data source

Our study utilized the claim data of the NHIS in the Republic
of Korea (ROK), where 98% of its population benefits from
a universal health coverage system. Approximately 46 mil-
lion patients, which is around 90% of registered residents in
ROK, receive health insurance each year, reflecting the im-
mensity of data accumulated by NHIS. To examine the over-
all pattern of NAFLD changes over 14 years, data from the
Korean NHIS was collected from 2010 to 2023. The Institu-
tional Review Board of Soonchunhyang University Bucheon
Hospital approved the current study (IRB No. SCHBC 2023-
05-007, approval date 23-May-2023). Informed consent
was waived by the IRB since only de-identified information
was utilized. Our study adhered to the ethical guidelines of
the World Medical Association Declaration of Helsinki.

Study population
The NAFLD group consisted of patients aged 18 years and
above who had been diagnosed with NAFLD or any of its
subcategories. Exclusion criteria included the presence of
liver diseases other than NAFLD, such as viral hepatitis and
alcoholic hepatitis, as well as pre-existing cirrhosis or HCC
prior to the NAFLD diagnosis. The diagnosis codes excluded
were B15-18, K75.4, E83.K01, K74.3, C22.0, K70, K70.1,
K70.9, K76.1, K76.5, and Z22.5 based on International
Classification of Diseases Tenth Revision (ICD-10) standards.
Our study also included factors such as the incidence of
cirrhosis and HCC, commonly known long-term complica-
tions of NAFLD. The control group was defined as the sub-
jects with registered health insurance who had never been
diagnosed with NAFLD or viral hepatitis to compare the
characteristics of NAFLD patients with those of the general
population. Propensity score matching (PSM) analysis was
used to match the NAFLD subjects with control subjects of
similar demographic characteristics in a 1:2 ratio. The ad-
justed variables used in PSM were age and sex. This study
utilizes health insurance claims data from Korea, where a
national health insurance system is in operation, to under-
stand the overall status of the country. The results can be
interpreted as generalized outcomes and therefore can be
considered age-adjusted findings.

Definition
Prevalence was defined as all patients diagnosed with NA-
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FLD in the given year, while the incidence was limited to pa-
tients newly diagnosed with NAFLD who had not previously
been diagnosed with the disease. NAFLD was defined as a
case with a diagnosis code of ICD-10 K760 or K758. Liver
cirrhosis was defined by the presence of one of the follow-
ing ICD-10 codes: K702, K703, K74, K766, or K767. HCC
was defined by either the ICD-10 code C22.0 or the ICD-10
reimbursement benefit extension coverage code V193. We
assessed the presence of nine comorbidities based on ICD-
10 codes, including cerebrovascular disease, coronary heart
disease, diabetes, hyperlipidemia, hypertension, rheumatoid
arthritis, osteoarthritis, fracture or osteoporosis, and chron-
ic kidney disease. Detailed definitions for each comorbidity
and medication can be found in the Supplementary Table.

Data cleaning and processing

The data cleaning process involved several steps to ensure
the accuracy and reliability of the dataset. First, we verified
the accuracy of NAFLD-related diagnosis codes by cross-ref-
erencing with clinical records and ensuring consistency
across multiple entries. Missing data were addressed using
multiple imputation methods. Specifically, for demographic
and clinical variables with missing values, we used predic-
tive mean matching to input missing data points. Potential
biases in data selection were minimized by employing PSM
analysis. This technique matched NAFLD subjects with con-
trol subjects of similar demographic characteristics in a 1:2
ratio, adjusting for age and sex. Outliers in continuous vari-
ables such as age and medical costs were identified and ex-
amined. Outliers that were deemed data entry errors were
corrected or removed.

Statistical analysis

Continuous variables were presented as means with stan-
dard deviations, while categorical variables were expressed
as percentages unless otherwise specified. Group differenc-
es were assessed using the Student's t-test for continuous
variables and the 2 test for categorical variables. Statistical
analyses were performed using SAS version 9.4 (SAS Insti-
tute, Cary, NC, USA) and R version 3.2.3 (The R Founda-
tion for Statistical Computing, Vienna, Austria, https:/Avw-
w.r-project.org/). A p value of less than 0.05, determined
from a two-sided test, was considered indicative of statisti-
cal significance.
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RESULTS

Incidence of NAFLD

Figure 1 shows the annual change in the number of pa-
tients who visited the hospital more than once for NAFLD.
The incidence rates of NAFLD according to age and sex are
listed in Table 1 and Figure 2. From 2010 to 2022, the in-
cidence of NAFLD in patients who visited hospitals more
than once annually rose from 1.87% to 4.47%, affecting
all age groups and sex. Specifically, the rates in males and
females increased from 1.86% to 4.55% and from 1.87%
to 4.38%, respectively. The highest incidence rates were in
individuals aged from 60 to 69 years, reaching 6.79% in
males and 7.83% in females by 2022.

Prevalence of NAFLD

Over a ten-year period from 2012 to 2022, the prevalence
of NAFLD among adults increased from 10.49% in 2012 to
17.13% in 2022 (Table 2). Sex differences were minimal,
with males and females showing similar trends. NAFLD was
the most prevalent in individuals in their seventies, reaching
rates of 24.82% in males and 28.08% in females in 2022
(Fig. 3).

Rural-Urban differentials in prevalence of
NAFLD

Differences in the prevalence of NAFLD between urban and
rural areas were analyzed (Table 3). In 2012, the prevalence
rates in urban and rural areas were 11.01% and 10.86%,

2,500,000 —
2,000,000
1,500,000

997,125
1,000,000 883,519 922,766

808,168
733201 /83261

Number of patients

500,000

2010 2011 2012 2013 2014 2015

997,125

The Korean Journal of Internal Medicine Vol. 39, No. 6, November 2024

respectively. A decade later, the prevalence in both ur-
ban and rural areas exhibited increases up to 17.15% and
15.95%, respectively. Thus, while the differences in preva-
lence rates between urban and rural areas of South Korea
were minimal in both 2012 and 2022, both areas showed
significant increases in the prevalence of NAFLD over the de-
cade. The incidence rates of NAFLD over the decade in both
urban and rural settings were also compared, demonstrat-
ing a consistent increase from 1.92% to 4.50% in urban
areas and from 1.92% to 4.05% in rural areas.

Comorbidities of NAFLD
Comorbidities were assessed in the NAFLD and matched
control groups using 1:2 PSM based on sex and age (Table
4). Regardless of the period, the NAFLD group had a higher
prevalence of comorbidities compared to the control group.
In 2012, the most common comorbid condition among NA-
FLD patients was hypertension, present in 34.49% of the
cases, followed by osteoarthritis, diabetes, and fractures or
osteoporosis, respectively seen in 26.46%, 14.58%, and
13.07% of all NAFLD subjects. Similarly, the prevalence of
comorbidities in 2022 followed the same order: hyperten-
sion, osteoarthritis, diabetes, and fractures or osteoporosis,
with respective prevalences of 42.26%, 25.68%, 19.10%,
and 15.15%, indicating an overall increase in the propor-
tion of associated comorbidities compared to the figures in
2012,

When classified according to the number of concomitant
diseases, the NAFLD group often had two or more con-

1,978,847 2,001,974

1,757,758 1:795.803
1,503,893

1,222,872
1,122,695

2016 2017 2018 2019 2020 2021 2022 2023

Figure 1. Number of patients with non-alcoholic fatty liver disease over 12-years.
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Figure 2. Incidence rate of non-alcoholic fatty liver disease according to age and sex.

Table 2. Prevalence of NAFLD

2012 2022
Age () Papulation (n) Patients (n) ~ Prevalence (%)  Papulation (n) Patients (n)  Prevalence (%)
Male 20-29 3,587,785 96,388 2.69 3,547,685 179,576 5.06
30-39 4,274,987 337,106 7.89 3,657,167 470,926 12.88
40-49 4,531,747 509,288 11.24 4,205,986 785,182 18.67
50-59 3,928,191 582,981 14.84 4,461,210 921,135 20.65
60-69 2,100,956 365,454 17.39 3,729,606 918,970 24.64
70-79 1,277,433 203,737 15.95 1,799,514 446,683 24.82
Over 80 348,706 40,837 1.71 858,386 161,998 18.87
Sum 20,049,805 2,135,791 10.65 22,259,554 3,884,470 17.45
Female 20-29 3,254,389 88,214 2.71 3,216,706 140,730 437
30-39 4,056,155 247,367 6.10 3,333,660 318,312 9.55
40-49 4,347,616 372,492 8.57 4,058,256 514,447 12.68
50-59 3,884,853 555,278 14.29 4,364,081 850,163 19.48
60-69 2,245,807 428,162 19.06 3,850,438 1,056,810 27.45
70-79 1,743,680 316,604 18.16 2,119,966 595,361 28.08
Over 80 824,377 94,150 11.42 1,601,245 316,590 19.77
Sum 20,356,877 2,102,267 10.33 22,544,352 3,792,413 16.82
Total 40,406,682 4,238,058 10.49 44,803,906 7,676,883 17.13

NAFLD, non-alcoholic fatty liver disease.
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Figure 3. Prevalence of non-alcoholic fatty liver disease according to age and sex.

Table 3. Differences in NAFLD depending on residence

2012 2022
Incidence Prevalence  Incidence Prevalence
(%) (%) (%) (%)
Urban area 1.92 11.01 4.50 17.15
Rural area 1.92 10.86 4.05 15.95

NAFLD, non-alcoholic fatty liver disease.

comitant diseases compared to the control group (Table 5).
Among subjects with two or more comorbidities, hyperten-
sion and diabetes were the most common, as seen in a prev-
alence of 3.87% in 2012. The proportion of patients with
two or more comorbidities increased in 2022 compared to
2012. Moreover, 178 and 688 subjects had four or more
comorbidities in 2012 and 2022, respectively.

Next, we compared the incidence of malignancy, ischemic
heart disease, and ischemic stroke between the NAFLD and
control groups over a ten-year period (Fig. 4). The incidence
rates in the NAFLD group were 13.42% for malignancy,
15.72% for ischemic heart disease, and 8.36% for ischemic
stroke. These rates were significantly higher than those in
the control group, which were 11.76% for malignancy,

https://doi.org/10.3904/kjim.2024.164

10.85% for ischemic heart disease, and 7.26% for ischemic
stroke.

Incidence rate of cirrhosis or HCC from NAFLD
We analyzed the incidence rates of cirrhosis and HCC over
ten years among people diagnosed with NAFLD in 2010
(Table 6). The incidence rates of cirrhosis and HCC over ten
years were 2.22% and 0.77%, respectively. The incidence
of liver cirrhosis (Fig. 5) or HCC (Fig. 6) was higher in males
than in females and increased proportionally with age.

Medical costs and healthcare utilization
related to NAFLD

Lastly, healthcare utilization and medical costs for NAFLD
patients were compared with their matched control sub-
jects, utilizing 1:2 PSM based on sex and age (Table 7, Fig.
7). In 2012, the mean medical cost for the NAFLD group
was 1,153,861 KRW, compared to 837,472 KRW for the
control group. The medication costs were 532,943 KRW for
the NAFLD group and 349,549 KRW for the control group.
Though medical and medication costs increased overall in
both groups in 2022, the rate of increase was higher in
the NAFLD group compared to that in the control group.
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Table 6. Development of liver cirrhosis and hepatocellular carcinoma during 10-year follow-up: 2010 (target population),

2011-2021 (10 years follow-up)

Liver cirrhosis

Hepatocellular carcinoma

Age (yr) Papulation (n) - -
Events (n) Incidence rate (%) Events (n) Incidence rate (%)
Male 20-29 21,698 85 0.39 10 0.05
30-39 55,911 689 1.23 140 0.25
40-49 86,302 2,292 2.66 529 0.61
50-59 98,195 3,532 3.60 1,202 1.22
60-69 64,263 2,535 3.94 1,288 2.00
70-79 30,327 987 3.25 742 2.45
Over 80 5,543 105 1.89 88 1.59
Sum 362,239 10,225 2.82 3,999 1.10
Female 20-29 18,378 76 0.41 9 0.05
30-39 38,520 299 0.78 43 0.1
40-49 64,060 866 1.35 140 0.22
50-59 103,352 1,641 1.59 332 0.32
60-69 83,652 1,863 2.23 540 0.65
70-79 51,206 1,186 2.32 487 0.95
Over 80 11,884 148 1.25 96 0.81
Sum 371,052 6,079 1.64 1,647 0.44
Total 733,291 16,304 2.22 5,646 0.77
2010 2015 M 2020
3.00
&i 2.00
Male 3
- "I | B | ]
0 | — — T . T T T T
20-29 30-39 40-49 50-59 60-69 70-79 Over 80
Age (yr)
2010 0.10% 0.33% 0.92% 1.31% 1.54% 1.38% 1.03%
2015 0.08% 0.23% 0.61% 1.04% 1.27% 1.39% 1.07%
2020 0.10% 0.22% 0.51% 0.93% 1.22% 1.40% 1.20%
2010 ®2015 m 2020
3.00
% 2.00
Female 3
S 1.00 “
. . ST ] ] B
20-29 30-39 40-49 50-59 60-69 70-79 Over 80
Age (yr)
2010 0.09% 0.21% 0.41% 0.46% 0.62% 0.84% 0.62%
[ 2015 0.10% 0.22% 0.40% 0.42% 0.67% 0.94% 0.66%
s 2020 0.12% 0.25% 0.42% 0.46% 0.73% 1.13% 0.86%

Figure 5. Incidence of liver cirrhosis from non-alcoholic fatty liver disease.
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2.22%, compared to figures reported in Western countries
of 3% over 7.6 years [18] and 1.2% over twenty years [19].
Additionally, the progression from NAFLD to HCC in our
study was 0.77% over ten years, whereas another study
reported a rate of up to 2.6% per year in cases of non-alco-
holic fatty liver-related cirrhosis [20,21].

Our analysis also reveals distinct epidemiological patterns
of NAFLD between urban and rural areas, suggesting that

KJIM™

geographical differences play a crucial role in the prevalence
and progression of the disease. Initially, the prevalence rates
of NAFLD in urban and rural settings were similar in 2012,
butin 2022, urban areas showed a slightly higher prevalence
than rural areas. This could be attributed to differences in
lifestyle factors such as dietary habits, access to healthcare,
and socioeconomic status, which tend to vary significantly
between urban and rural populations. Socio-economic sta-

1.00 2010 ®2015 M 2020
2
s
Male & 0.50 -
o
(=N
: l
(=
0 I I I - I . I I I
20-29 30-39 40-49 50-59 60-69 70-79 Over 80
Age (yn)
2010 0.01% 0.04% 0.13% 0.24% 0.47% 0.69% 0.67%
2015 0.01% 0.05% 0.09% 0.23% 0.41% 0.61% 0.64%
. 2020 0.00% 0.02% 0.06% 0.17% 0.30% 0.59% 0.71%
1.00 2010 m2015 m 2020
5
<
<
o
Female £ 0.50
o
(=N
o
: im
0 T . = — = m— —_- -_.
20-29 30-39 40-49 50-59 60-69 70-79 Over 80
Age (yr)
2010 0.01% 0.02% 0.05% 0.06% 0.09% 0.21% 0.26%
s 2015 0.01% 0.03% 0.03% 0.05% 0.09% 0.18% 0.29%
N 2020 0.01% 0.03% 0.04% 0.04% 0.08% 0.17% 0.23%

Figure 6. Incidence of hepatocellular carcinoma from non-alcoholic fatty liver disease.

Table 7. Comparison of healthcare utilization between NAFLD and control group

2012 2022
Variable NAFLD group  Control group NAFLD group  Control group
(=4238058) (h=8476116) P '@  (n=7676883) (n=15353766) P AU
Medical cost: all (KRW)
Median 462,500 242,970 < 0.001 963,080 541,780 < 0.001
Mean (SD) 1,153,861 837,472 <0.001 2,124,312 1,583,669  <0.001
(2,307,636) (2,175,504.3) (3,998,637.4) (3,843,981.0)
Medication cost: medication (KRW)
Median 265,395 87,566 < 0.001 471,842 177,445 < 0.001
Mean (SD) 532,943 349,549 < 0.001 787,579 548,494 < 0.001
(810,567.8) (722,158.5) (1,183,090.0) (1,132,717.8)
Visit of outpatient clinic (day)
Median 18 11 < 0.001 19 12 < 0.001
Mean (SD) 28 (30.0) 19 (25) <0.001 26 (27.0) 18 (22) <0.001

NAFLD, non-alcoholic fatty liver disease.
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Figure 7. Comparison of healthcare utilization between non-al-
coholic fatty liver disease (NAFLD) and control group.

tus impacts health outcomes, with urban areas exhibiting
more disparity that affects access to healthcare and edu-
cation. Rural areas, though often having traditional diets,
are increasingly adopting processed foods, contributing to
rising NAFLD rates. Dietary habits also differ, with urban
residents consuming more high-fat and high-sugar foods,
while rural diets have been traditionally healthier. However,
the trend toward processed food consumption is growing in
rural areas. Lifestyle factors, such as physical activity, further
influence these patterns. Urban lifestyles tend to be more
sedentary, whereas rural residents typically engage in more
physical labor, though this phenomenon is changing with
increasing sedentary activities in rural areas. Urbanization
trends are causing rural lifestyles to resemble urban ones,
leading to similar NAFLD prevalence rates.

The impact of NAFLD on public health is profound and
expanding. As our data demonstrates, NAFLD not only pro-
gresses to more severe liver conditions such as cirrhosis and
HCC but also significantly burdens the healthcare system on
a national scale. This impact is evidenced by the rising med-
ical and medication costs and increased number of hospital
visits in patients with NAFLD compared to those in matched
control subjects. Thus, we suggest the urgent need for
targeted public health interventions to address the rising
prevalence of NAFLD. Policymakers should consider imple-
menting comprehensive public health campaigns focused
on educating the population about the risks of NAFLD and
promoting healthy dietary and lifestyle choices. Screening
programs for early detection of NAFLD, particularly in high-
risk groups, could significantly improve outcomes through
timely intervention. Additionally, lifestyle intervention initia-
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tives, such as community-based physical activity programs
and nutritional counseling, are essential to mitigate the pro-
gression of NAFLD.

Another finding of our study is that while the prevalence
of NAFLD showed minimal sex differences, the incidence of
HCC originating from NAFLD exhibited an evident gender
disparity, with males being at higher risk. This discrepancy
can be explained by the well-documented fact that the male
gender is a significant risk factor for HCC [22]. While NA-
FLD prevalence does not significantly differ between men
and women, the progression from NAFLD to HCC is no-
tably higher in men. Studies have consistently shown that
men are 2.5 times more likely to develop HCC from NAFLD
compared to women [23]. This increased risk in men could
be due to various factors, including differences in hormone
levels, genetic predispositions, and lifestyle factors [24]. For
example, obesity, a primary risk factor for NAFLD, has been
associated with a higher incidence of HCC in men com-
pared to women. One report indicated that while 30,200
cases of HCC occur annually in obese women, the number
rises to 54,600 cases in obese men [25].

Our study has several limitations. First, our study acknow!-
edges the potential for underestimating NAFLD prevalence
due to reliance on ICD-10 codes for diagnosis, which may
not capture all cases as effectively as imaging or histological
methods. In our study, the prevalence of NAFLD in 2022
was 17.13%, which differed somewhat from previous
studies. Previous large-scale studies in South Korea have
reported varying prevalence rates based on different diag-
nostic methods. For instance, a single institution study using
transient elastography diagnosed hepatic steatosis with a
prevalence of 42.9% among 3,033 health check-up recipi-
ents [26]. A study of 589 living liver donors in South Korea
reported a histologically diagnosed NAFLD prevalence of
51% [27]. Another study using magnetic resonance imag-
ing to diagnose hepatic steatosis in 2,170 health check-up
recipients found a prevalence of 27.7% [28]. Additionally,
a recent analysis of the Korea National Health and Nutri-
tion Examination Survey (KNHANES) data (1998-2001,
2016-2017; n = 25,893) reported an increase in NAFLD
prevalence from 18.6% in the earlier period (1998-2001) to
21.5% in the later period (2016-2017) [29]. While studies
using ICD-10 codes may be less accurate than those using
ultrasound or liver biopsy, using ICD-10 codes allows for the
analysis of a large, representative population over an ex-
tended period, providing valuable epidemiological insights

https://doi.org/10.3904/kjim.2024.164
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and enabling the assessment of comorbidities and health-
care utilization patterns. Another notable limitation of our
study is its inability to fully incorporate the recent criteria
for MAFLD and MASLD. Though it may seem the pre-estab-
lished NAFLD framework in our study limits the applicability
of our findings to the evolving understanding of the disease,
it is noteworthy that these new terminologies have yet to
reach international consensus; thus, simultaneously utilizing
the pre-established NAFLD framework and redefining NA-
FLD may ensure continuity and comparability of data across
multiple studies.

In conclusion, our study highlights the escalating preva-
lence and impact of NAFLD in South Korea, suggesting NA-
FLD as an impending public health challenge. Combating
such multifactorial liver diseases requires not only continu-
ous surveillance of the epidemiological trends of NAFLD but
also a concerted effort towards integrated care strategies
that encompass both medical treatment and lifestyle mod-
ifications.

KEY MESSAGE

1. The landscape of liver diseases is shifting towards
metabolic liver diseases like NAFLD due to effective
antiviral therapies reducing viral hepatitis impact.

2. The incidence of NAFLD in South Korea has in-
creased from 1.87% to 4.47% over a twelve-year
period, affecting all age groups and sex.

3. Prevalence rates of NAFLD among adults rose from
10.49% in 2012 to 17.13% in 2022, with minimal
sex differences.

4. Urban and rural areas similarly show increasing
trends in NAFLD prevalence, suggesting lifestyle
factors contribute to the disease’s rise.

5. NAFLD patients exhibit a higher prevalence of
comorbidities like hypertension and diabetes com-
pared to controls, with rising medical costs and
healthcare utilization.

6. NAFLD progression to cirrhosis and HCC over a
ten-year period was 2.22% and 0.77%, respective-
ly, highlighting the disease’s severe implications.

7. Continuous surveillance and integrated care strat-
egies are essential to address the escalating preva-
lence and impact of NAFLD as a significant public
health challenge in South Korea.
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Supplementary Table. Comorbidity

Disease ICD-10 code

Cerebrovascular disease V191, V268, V275 (reimbursement benefit extension coverage code)
160, 161, 162, 163, 164, 165, 166, 167, 168, 169

Coronary heart disease V192 (reimbursement benefit extension coverage code)
7951, 7955, 120, 121, 122, 123, 124, 125

Diabetes E10, E11, E12, E13, E14

Hyperlipidemia E78

Hypertension 10, 111, 112, 13, 115, 1674, RO30

Rheumatoid arthritis V223 (reimbursement benefit extension coverage code)
MO05, M06, M08

Osteoarthritis M15, M16, M17, M18, M19

Fracture/osteoporosis M48, M49, M80, M81, M82, M84, M90

S02, $12, S22, S32, 542, S52, 562, 572, 582, 592, 102, T08, T10, T12, T14
P115, P130, P134

Chronic kidney disease N18

ICD-10, International Classification of Diseases Tenth Revision.
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