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INTRODUCTION
Inguinal hernia is a common condition requiring surgical 

intervention worldwide. It occurs when abdominal contents 
protrude through the inguinal canal, posing significant health 
risks if untreated, including incarceration or strangulation, 
which can lead to bowel necrosis [1]. The global incidence of 
inguinal hernia is high, with an estimated prevalence of 27%–

43% in males and 3%–6% in females [2]. Despite advancements 
in surgical techniques and postoperative care, inguinal hernias 
remain a substantial disease burden, especially in developing 
countries where limited healthcare access exacerbates the issue 
[3].

Research using nationwide big data can identify surgical 
trends in a country and provide evidence to identify current 
issues and improvement areas. Almost all Korean citizens have 
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Purpose: This study aimed to analyze nationwide trends and regional disparities in inguinal hernia surgeries in South 
Korea between 2016 and 2022. Additionally, we aimed to evaluate changes in surgery frequency, including urban 
concentration and the introduction of robotic surgery.
Methods: This retrospective review used nationwide data on inguinal hernia surgeries from the Health Insurance Review 
and Assessment Service database.
Results: From 2016 to 2022, 254,367 inguinal hernia surgeries were performed in South Korea, with males accounting for 
88.9% of cases. The annual number of surgeries fluctuated, particularly in 2020, owing to the coronavirus disease 2019 
pandemic. Medical costs increased from $1,218.4 to $1,970 on average, whereas patient copayments rose from $180.2 to 
$293.3. Robotic inguinal hernia surgeries, introduced in 2019, increased to 226 cases in 2022. Pediatric surgeries steadily 
declined, whereas adult surgeries remained stable, with a slight increase in 2022. The average hospital stay did not change 
significantly but varied between pediatric and adult patients. Regional disparities were notable, especially in pediatric 
surgery rates between metropolitan areas, such as Seoul and the surrounding provinces.
Conclusion: This study highlights stable overall surgery rates, a decline in pediatric cases, and an increase in robotic 
inguinal hernia surgeries. The persistent concentration of healthcare services in metropolitan areas suggests a need 
for policy interventions to address regional disparities and ensure equitable healthcare access. The findings underscore 
the importance of ongoing efforts to improve healthcare distribution and the need for long-term strategies to address 
changing surgical trends.
[Ann Surg Treat Res 2025;108(4):211-218]
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been enrolled since the establishment of the National Health 
Insurance Service (NHIS) in Korea [4]. Medical information 
about these citizens has been made accessible after a thorough 
review [5]. The first study to use big data for inguinal hernia 
surgery in Korea was published in 2019 by Han et al. [6]. 
This study presents useful information, such as the impact 
of implementing the diagnosis-related group (DRG) system, 
a major medical system introduced in Korea between 2007 
and 2015, the rapid increase in laparoscopic surgery, and the 
continuous increase in medical costs.

This study aimed to examine the ongoing changes by 
comparing the findings with those of a previously published 
study from 2007 to 2015, using data from the Health Insurance 
Review & Assessment Service (HIRA) database from 2016 to 
2022. This database contains comprehensive health-related data 
spanning numerous years and covers the entire population 
[5]. We investigated how the frequency of inguinal hernia 
surgery has changed in relation to the recently emerging 
social phenomenon of concentration in metropolitan areas. 
Furthermore, we aimed to examine the prevalence of robotic 
surgery, whose frequency has been increasing in hernia surgery, 
and consider fee-related issues, including the DRG.

METHODS
Ethical approval for the study was obtained from the 

Institutional Review Board of Chungnam National University 
Hospital under protocol number of CNUH 2024-01-056. As 
the study was retrospective and used de-identified data, the 
requirement for informed consent was waived.

Data on inguinal hernia surgeries performed between 2016 
and 2022 were retrieved from the HIRA database of South 
Korea. The dataset includes information on the year of surgery, 
patient sex and age, associated medical costs (total and shared 
costs), and relevant procedure codes for inguinal hernia surgery. 
Additional factors, such as hospital grades, DRG ratios, type 
of insurance coverage, total hospital days (sum of all hospital 
stays), and regional distribution of surgical procedures, were 
included.

Data collection involved the following steps: (1) Surgical 
data for all operations conducted during the study period were 
electronically collected, with the HIRA reviewing and confirming 
all medical expenses from January 2016 to December 2022. 
(2) Procedure codes covering, various types of inguinal hernia 
repairs, including procedures with posterior wall reconstruction 
or those involving recurrent or femoral hernia repairs, were 
extracted electronically. All relevant surgeries were categorized 
using type, and bowel resections were noted where applicable. 
Fee codes Q2753-56, QA753-56, and Q2757, as outlined in the 
2017 edition of the Medical Care Benefit Cost Book, were used 
for the cost analysis. However, only the total values of the 

variables could be analyzed, preventing comparisons between 
groups based on the extracted data.

The retrospective analysis categorized patients into the 
pediatric (0–18 years) and adult (19 years and above) groups. 
Adolescents were included in this study. The analysis covered 
sex, age, insurance type, hospital level, cost sharing, regional 
distribution, total costs, and hospital stay over the 7 years. 
Statistical analyses were performed using R software ver. 3.5.1 
(The R Foundation), with data stored on a secure HIRA server 
[7]. Additional data on robotic inguinal hernia surgery were 
provided by the device manufacturer (Intuitive Surgical Korea, 
Inc.). Comparative statistics on the medical costs for other 
surgeries were sourced from the Korean Statistical Information 
Service’s website [8].

RESULTS
From 2016 to 2022, 254,367 inguinal hernia surgeries 

were performed in South Korea, with male accounting for 
approximately 88.9% of cases. The number of annual surgeries 
decreased in 2020 owing to the coronavirus disease 2019 
pandemic but increased to 32,495 in 2022. Medical costs 
gradually increased from $1,218.4 to $1,970 (average, $1,638), 
whereas patient copayment increased from $180.2 to $293.3 
(average, $236.6). Robotic inguinal hernia surgery initiated in 
2019 increased to 226 in 2022 (Table 1). The overall average 
length of hospital stay did not change significantly during the 
study period. However, hospital stays increased from 2.6 days 
in 2016 to 3.4 days in 2022 for pediatric patients, whereas a 
decrease from 3.8 days in 2016 to 3.3 days in 2022 was observed 
for adult patients.

Pediatric surgeries steadily declined from 10,048 in 2016 to 
5,326 in 2022, with 50,296 performed over the study period. 
In contrast, adult surgeries remained relatively stable, with a 
slight increase in 2022, peaking at 30,986, resulting in a total 
of 204,071. These data suggest a decreasing trend in pediatric 
cases alongside stable adult surgery rates, which could be 
related to the decrease in national birth rates (Fig. 1).

The highest incidence rates were observed in children aged 
1–5 years and adults aged 60–69 years (Fig. 2). The overall 
composition of healthcare provider types did not differ 
significantly; however, surgeries in general hospitals increased 
by approximately 3%, whereas surgeries in tertiary referral 
hospitals decreased (Fig. 3).

The proportion of DRG cases decreased from 85% to 66%, 
whereas robotic inguinal hernia surgery increased after 2019 
(Fig. 4). The total medical costs per surgery gradually increased 
over the years. The proportion of patient copayments was 14.8% 
in 2016 and 14.9% in 2022 (Fig. 5). During the study period, 
the total medical cost and patient copayment increased at an 
average annual rate of 7.32% per year. The rate of increase in 
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Fig. 3. Distribution of healthcare providers for inguinal hernia 
surgery.
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total medical costs plateaued since 2021.
High ligation with posterior repair had the highest volume 

(190,568 procedures over 7 years), followed by high ligation in 
59,961 cases. Bowel resections were less frequent, with 1,825 
cases. Femoral hernia surgery was the least common, with 
2,013 cases. The data highlight a steady volume of high ligation-
related procedures, whereas femoral hernia surgeries have 
slightly increased from 283 in 2016 to 376 in 2022 (Fig. 6).

The regional distribution of pediatric surgeries significantly 
differed between metropolitan cities and adjacent provinces. 
Surgeries per 10,000 childbirths in Seoul outweighed those in 
other regions. Seoul consistently recorded the highest surgery 
rates per 10,000 births across all years, peaking at 637.8 in 
2022. In contrast, adjacent regions, such as Gyeonggi, had 
significantly lower rates, peaking at only 110.8 in 2018 and 
dropping to 76.3 in 2022 (Fig. 7A). Compared with adjacent 
regions, other metropolitan cities, such as Daejeon, Daegu, and 
Busan, showed similar patterns (Fig. 7B, D, F), whereas Gwangju 
had no definite difference between regions (Fig. 7C). For adult 

patients, the regional disparities were not as significant as those 
for pediatric patients. Seoul consistently recorded the highest 
surgery rates, maintaining approximately 84 from 2016 to 2022. 
In contrast, surrounding regions, such as Gyeonggi, showed 
progressively increasing figures, approximately 114.86 in 2022, 
indicating a rising demand for surgeries on the outskirts. 
Other major cities, such as Busan and Daegu, had significantly 
lower but stable figures, remaining at approximately 29 and 20 
surgeries, respectively. Smaller regions, such as Jeju and Sejong, 
recorded the lowest rates (Fig. 8E). Surgeries per unit population 
(surgeries per 10,000 childbirths in pediatrics and 100,000 
population in adults) in Seoul and Gyeonggi Province showed 
over 80 surgeries per 100,000 population, whereas other regions 
ranged from 2.9 (Sejong) to 29 (Busan) (Fig. 8). Fig. 9 shows 
the trend toward urban concentration for pediatric and adult 
patients per population unit.

DISCUSSION
Inguinal hernia surgery is a common procedure in general 

surgery with a long history [1,2]. However, few studies have 
examined surgical trends using national-level big data [6]. 
In Korea, the NHIS and the associated HIRA system provide 
highly reliable national big data because almost all citizens are 
enrolled in this system [9]. However, the details present in the 
collected data are insufficient, limiting their availability. The 
ability to obtain nationwide data for a single surgery is highly 
valuable [5].

The frequency of hernia surgeries performed from 2016 to 

P
ro

p
o
rt

io
n

o
f
D

R
G

c
a
s
e
s

(%
)

Year

90

80

70

60

50

40

30

20

10

0

2016 2017 2018 2019 2020 2021 2022

N
o
.
o
f
ro

b
o
tic

s
u
rg

e
rie

s

250

200

150

100

50

0

DRG (%)
Robotic surgery

Fig. 4. Changes of proportion in the diagnose-related group 
(DRG) and reported robotic inguinal hernia surgery.

N
o
.
o
f
s
u
rg

e
ri
e
s

35,000

30,000

25,000

20,000

15,000

10,000

5,000

Year

400

350

300

250

200

150

100

50

0
2016 2017 2018 2019 2020 2021 2022

Bowel resection
High ligation
Femoral hernia
High ligation with posterior repair

Fig. 6. Trend of inguinal hernia surgery by procedures.

M
e
d
ic

a
l
c
o
s
t
($

)

Year

2,500

2,000

1,500

1,000

500

2016 2017 2018 2019 2020 2021 2022

Total cost
Patient copayment

14.8% 14.4% 14.1% 13.6% 14.8% 14.5% 14.9%

Fig. 5. Changes in medical cost of inguinal hernia surgery.



 Annals of Surgical Treatment and Research 215

2022 averaged 36,228 annually, showing relatively consistent 
numbers compared with those reported in 2015. However, a 
significant decrease has been observed in the frequency of 
pediatric hernia, which was more pronounced in 2016 [6]. 
When examining the changes in birth rates in Korea during 
the same period, a similar decline was observed. Given that the 
ratio of surgeries per birth showed no significant differences, a 
correlation might exist between these factors. In contrast, the 
frequency of adult hernia surgeries has gradually increased, 
which is presumed to be related to the aging population, 
advancements in early screening, and developments in geriatric 
surgery [1,10,11]. Previous studies have reported no significant 
difference in the frequency of hernia surgeries; however, a 20% 

reduction in surgeries was observed in 2020 during our study 
period. This reduction appears to be linked to the coronavirus 
disease 2019 pandemic, although further research is needed to 
determine the direct and indirect associations between surgical 
frequency and the pandemic [12].

Regarding the length of hospital stay, a steady decreasing 
trend was observed from 2007 to 2015. During the study period, 
the length of hospital stay remained stable without significant 
changes, suggesting that hernia surgery has been considerably 
standardized, with consistent results across different surgeons. 
Similarly, this phenomenon is observed in other European 
countries, such as the United Kingdom, where strict guidelines 
for inguinal hernia surgery have resulted in reduced and stable 
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hospital stays [13].
Since 2007, medical costs have increased due to the 

introduction of laparoscopy, the development of various 
treatment materials, and rising health insurance fees [14,15]. 
Likewise, patient copayments have also increased at a similar 
rate to total medical costs, indicating a proportional rise in both 
expenses despite the implementation of the DRG system [16].

Recently, the use of robotic surgery has significantly 
increased worldwide [17], expanding into hernia and cancer 
surgeries [18]. In Korea, robotic inguinal hernia surgery was 
not covered by the NHIS until 2019. Before that, it could only 
be performed experimentally in a limited number of cases 
without proper cost coverage [19]. However, since 2019, private 
insurance has provided coverage under self-pay, leading to 
an increase from 19 cases in 2019 and rapidly increasing to 
226 cases in 2022, indicating a continuing upward trend. The 
proportion of DRG implementations led by the government 
during this period gradually decreased, possibly owing to the 
increased coverage by private insurance. DRG systems can limit 
medical advancements; therefore, a more flexible operational 
system is necessary [20]. Recently, the Korean DRG system has 
explored changes from multiple perspectives, such as separately 
recognizing certain treatment materials [7]. Developing a more 
rational health insurance fee structure that reflects recent 
changes in surgical trends is essential for the future.

An unavoidable social issue in the current healthcare delivery 
system of South Korea is the overconcentration of medical 
services in metropolitan areas [21], which was observed in this 
study. Particularly when comparing Seoul, the representative 
city of Korea, with surrounding cities, for adults, Seoul had 
a significantly higher rate of adult hernia surgeries, ranging 
from 83.0 to 84.7 surgeries per 100,000 population, which is 
approximately four times higher than the other cities’ averages. 
For pediatrics, the surgery frequency relative to the birth 
rate in Seoul and surrounding Gyeonggi Province showed a 
more pronounced difference. In Seoul, pediatric surgery rates 
increased by 18%, from 523.5 cases in 2016 to 637.8 cases in 
2022, whereas the rates decreased by 25%, from 107.7 cases in 
2016 to 76.3 cases in 2022 in Gyeonggi Province. This finding 
correlates with a previous study on socioeconomic inequity in 
the regional distribution of healthcare resources, which can 
have a greater impact on pediatric patients [22].

Regional disparities in surgery rates and economic burdens 
highlight the inequity in access to surgical care. Higher 
surgery rates in metropolitan areas, such as Seoul and 
Gyeonggi Province, suggest better access to healthcare services. 
Conversely, lower rates in rural areas may be attributed to 
limited healthcare infrastructure and resources, leading to 
delays in treatment and adversely affecting outcomes [23].

While our study results do not directly explain the regional 
differences in trends for pediatric inguinal hernia surgeries, we 

can infer the existence of an urban centralization phenomenon. 
This is likely due to the relative ease of access to and preference 
for larger facilities. Considering the higher incidence of inguinal 
hernias in premature infants, we anticipate a trend where 
patients, especially those from more vulnerable populations, 
prefer larger centers for their surgeries. The data suggests a 
potential correlation between the concentration of surgeries 
in urban areas and the preference for larger medical facilities, 
particularly for treating conditions that are more prevalent in 
high-risk groups such as premature infants.

These findings suggest an urgent need for policymakers 
to address healthcare disparities and ensure equitable 
access to high-quality surgical care across the country. The 
concentration of surgeries in metropolitan areas, along with 
the sharp decrease in pediatric surgeries, could potentially 
worsen pediatric care and surgical infrastructure in rural areas, 
negatively affecting the balanced development of regional 
healthcare.

This study had some limitations. While the national 
repository of big data covers almost the entire population, the 
retrospective approach and availability of limited details make it 
difficult to derive more specific inferences about the recurrence 
rates and surgical outcomes or perform comprehensive cost 
analyses [5,9,24]. For instance, the HIRA data structurally 
lacks information on medical costs beyond those calculated as 
insurance benefits, particularly for procedures such as robotic 
surgery where costs can vary significantly between hospitals.

Despite these limitations, our observations of a sharp decline 
in pediatric surgeries, a rapid increase in robotic surgeries, 
and a concentration of surgeries in metropolitan areas provide 
valuable insights. These data can aid in developing future 
medical systems, including health insurance fees and healthcare 
delivery systems. The development of disease-specific registries 
could be helpful in constructing a more sophisticated database 
for future surgical studies [25].
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