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Purpose: The aim of this study is to analyze inguinal hernia in Korea based on the nationwide data.

Methods: Retrospective analysis of nationwide data obtained from the Health Insurance Review & Assessment Service
database for surgical repair of inguinal hernia from January, 2007 to December, 2015 was performed.

Results: A total of 314,238 cases of inguinal hernia surgery were performed during 9 years. The mean number of inguinal
hernia surgery per year was 34,604 (range, 30,065-36,928). The proportion of male patient was 87%. Patients between
the age of 1 to 5 years (17.3%) and of 60 to 69 years (17.4%) constituted the 2 dominant groups for inguinal hernia repair.
A slight increase in repair for recurrent inguinal hernia, 1.9% to 3.2%, was observed from 2007 to 2015. The rate of
concurrent bowel resection decreased from 1.9% to 0.6%. The total cost of inguinal hernia surgery was increased up to 1.68
times from 2007 to 2015 ($856 to $1,439), although the number of hospital days was decreased from 4.7 to 3.7 days. The
rate of laparoscopic surgery was increased to 29.5% in 2015.

Conclusion: A mean number of 34,604 cases of inguinal hernia surgery have been carried out annually in Korea. The
age distribution for inguinal hernia repair demonstrates bimodal peak at early childhood and old age. The proportion of
laparoscopic surgery of inguinal hernia has been increasing for the past 9 years. The length of hospital stay and the rate of

combined bowel resection have decreased.
[Ann Surg Treat Res 2019;97(1):41-47]
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INTRODUCTION

Inguinal hernia repair is the most frequently performed
surgical procedure in general surgical departments worldwide.
According to the Danish database, about 12,000 operations are
performed per year [1]. Approximately 800,000 inguinal hernias
were repaired in the United States in 2003 [2]. National health
data from Ghana in Africa indicate a prevalence of inguinal
hernia in the general population of 3.15% and a hernia repair
rate estimate of 30 per 100,000 [3]. However, few studies are
available that present epidemiologic data on inguinal hernia

repair on a large scale, especially in Asia.

Additionally, since laparoscopic herniorrhaphy was intro-
duced in the early 1990s, studies have compared surgical
outcomes between laparoscopic and open hernia surgery.
However, few studies are available that show proportions of
laparoscopic versus open surgery of inguinal hernia repairs on a
nationwide scale.

The present study aimed to investigate the prevalence of
inguinal hernia repairs, including femoral hernia, and the rate
of laparoscopic inguinal hernia surgery using a nationwide
database in Korea. Economic features of inguinal hernia repair
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were also evaluated based on the Korean medical care system.
Further, inguinal hernia repairs along with economic and
clinical features were examined for changes brought about by
the 2013 adoption of the diagnosis-related group-based (DRG-
based) Korean medical insurance system. This system uses
prospective payment to replace the fee-for-service system.

METHODS

Nationwide data on inguinal hernia surgery from 2007
to 2015 were obtained from the Health Insurance Review &
Assessment Service (HIRA) database. Data included information
on the year of surgical treatment; sex; age; procedure fees,
including total costs and cost-sharing; codes for inguinal hernia
surgery, hospital, DRG, and insurance; total hospital days; and
type of surgical procedure (laparoscopic or open). Total hospital
days were defined as the sum of days spent in the hospital
and the number of days for outpatient clinic visits. This study
was approved by the Institutional Review Board of St. Vincent
Hospital, the Catholic University of Korea as VC17ZESI0092. For
this type of study, formal consent is not required.

Data collection procedures were as follows: (1) Data were
electronically extracted based on the day of surgery covered by
health insurance. The HIRA completed review and assessment
of costs for all individual medical services performed from
January 2007 and December 2015. (2) Procedure codes were
electronically extracted. Inguinal hernia surgical involved
various procedures, such as a high ligation with or without
posterior wall repair, and recurrent and femoral hernia repair.
All procedures can be performed with bowel resection. Thus,
procedure fee codes searched were Q2753-56, QA753-56, and
Q2757 based on the health insurance medical care benefit cost
book (2017 January edition, published by the Korean Hospital
Association). (3) Laparoscopic instrument fee codes were
extracted. Code N0031001 and DRG code G095-98 were used to
identify the number of laparoscopic hernia operations, since no
procedure codes for laparoscopic inguinal hernia repair exist.
Our data were analyzed only for total values extracted variables.
The data cannot be assessed via comparison between groups.

This retrospective analysis was completed with the above
data. Changes in the total number of surgical procedures by
year were used for comparisons among variables by age group.
These groups included children (0 to 10 years) and adults (20
years or above); teenage patients were not included in the study.
Distributions for age, sex, types of insurance, hospitals, total
costs, cost-sharing and hospital stay over the nine years of the
study were used in the evaluation.

RESULTS

From 2007 to 2015, a total of 311,441 cases of surgery for

Table 1. Socioeconomic characteristics of inguinal hernia repairs in Korea by year

2008 2009 2010 2011 2012 2013 2014 2015

2007

Characteristic

35,177
10,366 (29.5)

35,257
8,736 (24.8)
30,783 (87.3)

35,908 36,096

6,739 (18.8)

36,122
3,854 (10.7)
31,257 (86.5)

36,928
3,430 (9.3)
31,952 (86.5)

32,741

2,718 (8.3)

33,147
1,656 (5.0)
28,416 (85.7)

30,065

No. of operations

8,993 (24.9)
31,487 (87.2)

713 (2.4)
25,595 (85.1)

No. of laparoscopies (%)

Male sex (%)

30,806 (87.6)

31,146 (86.7)

28,357 (86.6)

3.7

1,446.8

3.8

1,327.8

4.1
1,196.5

4.4
1,128.8

4.5
1,091.5

4.6
1,062.4

4.7

988.9
8,642 (26.4)

4.7
899.6

4.7
860.4

Total hospital day” (day)

Total cost (USD)

8,608 (23.8) 9,088 (25.3) 19,292 (53.5) 29,489 (83.6) 29,540 (84.0)

8,885 (24.1)

9,117 (27.5)

9,310 (31.0)

No. of DRG operations (%)

“Total hospital days were defined as the sum of days spent in the hospital and the number of days for outpatient clinic visits.

USD, United States dollar; DRG, diagnosis-related group.
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inguinal hernia were performed in Korea (Table 1), comprising
209,799 cases in male (87%) and 41,042 cases in female
patients (13%). The proportion of males in adult and pediatric
patients was 92% and 75%, respectively. Annually, an average of
34,604 inguinal hernia repairs, either by open or laparoscopy,
were performed. Laparoscopic inguinal hernia repairs were
dramatically increased between 2007 and 2015, 2.4% to 29.5%,
while the total number of inguinal hernia operations remained
relatively constant (Fig. 1A). The total number of inguinal hernia
surgeries for pediatric patients decreased from 2010 onward;
however, the proportion of laparoscopic surgery and DRG
increased (Fig. 1C). Bimodal peaks of prevalence in children
aged 1-5 years (173%) and elderly patients aged 50-59 (12.8%),
60-09 years (173%), and 70-79 years (15.6%) were observed (Fig.
2).

Medical fees increased every year ($860 in 2007 to $1,446 in
2015) (Fig. 3) and DRG-based payments increased to 83% of total
inguinal surgery after the Korean medical charge system was
changed completely to DRG in June, 2013. However, hospital
stay length slightly decreased from 4.7 days to 3.7 days during
the 9 years of the study (Fig. 4). Hospital days after inguinal
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hernia repair decreased regardless of age. Total hospital stay for
adult patients was longer than for pediatric patients for every
year (Fig. 4). Adult stays were 5.7 days on average in 2007 which
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Fig. 2. Distribution of inguinal hernia repairs according to
age in Korea for 9 years.
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Fig. 1. Trend of proportion of laparoscopic (LAP) and diag-
nosis-related group (DRG) based inguinal hernia repairs: (A)
total inguinal hernia repairs, (B) adult group (>20 years), (C)
pediatric group (<10 years).
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decreased to 4 days in 2015. Children remained in the hospital ~ performed in general hospitals, while 49% of pediatric inguinal

for an average of 3.2 days in 2007 and for three days in 2015. hernia repairs were performed in tertiary referral hospitals (Fig.
About 75% of inguinal hernia repairs were performed in 5B, C).

general (45%) and tertiary referral hospitals (30%) (Fig. 5A). The The composition of hernia procedures was different

proportion of operating hospitals varied depending on age

subgroups. About half of adult inguinal hernia operations were
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Year Fig. 4. Trend of total hospital day of inguinal hernia repair by

year. Total hospital day is defined by the day of hospitalization
Fig. 3. Trend of total medical cost (United States dollar, USD)  and the day of visiting in outpatient clinic. PED, pediatric

of inguinal hernia repair by year. patient.
Public health Public health
center center
A B 0% C Clinics

8%
Hospital
5%

referral
hospital

Hospital 21%

referral
hospital

Tertiary
referral
General hospital
hospital 49%
38%

20%
Fig. 5. Distribution of medical
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hernia repairs: (A) total inguinal
hernia repairs, (B) adult group,
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Fig. 7. Trend of proportion of inguinal hernia repair with
bowel resection for 9 years. PED, pediatric patient.
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Fig. 8. Trend of proportion of recurrent inguinal hernia repair
for 9 years. PED, pediatric patient.

between age groups (Fig. 6). High ligation and posterior repair
procedures were the most common procedures for adults,
while high ligation was the main procedure for pediatric
herniorrhaphy. Few recurrences, femoral hernias, and bowel
resections with herniorrhaphies were reported for children.
The proportion of hernia repairs with strangulated intestine
resection decreased from 1.8% to 0.6%. This trend was also
observed in adult patients (2.6% in 2007 to 0.7% in 2015) (Fig. 7).
However, although the proportion of recurrent inguinal hernia
repairs was under 5% of total repairs, recurrent inguinal hernia
repairs gradually increased from 596 repairs (2.0%) in 2007 to
1,130 repairs (3.2%) in 2015 (Fig. 8). The increasing pattern of
recurrent inguinal hernia repairs was significantly higher in
adults, from 535 repairs (3.0%) in 2007 to 1,068 repairs (4.1%)
in 2015. Femoral hernias were rare in pediatric patients and
typically constituted about 1% of the total (Fig. 9).
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Fig. 9. Trend of proportion of femoral hernia repair for 9
years. PED, pediatric patient.

DISCUSSION

Inguinal hernia repairs are a commonly performed procedure
in general surgery departments for both adults and children.
Inguinal hernia repairs are performed worldwide, yet only a
few studies are available on the prevalence of inguinal hernia,
especially in Asia. This nationwide study provides large-
scale evidence for the prevalence of inguinal hernia repairs
using data from the HIRA database in Korea. This study also
investigated several nationwide characteristics of Korean
inguinal hernia repairs associated with the change of the
medical payment system to Korea's unique national health
insurance program (NHI).

The NHI achieved universal health coverage in 1989, and
its coverage expanded to the whole population in 2000. The
NHI finances the Republic of Korea's health system, and covers
about 97% of the all Koreans. The remaining 3% are covered by
the Medical Aid program for low-income citizens. The Ministry
of Health and Welfare plays a central role in health planning,
policy formulation, and policy implementation. The Ministry
of Health and Welfare has delegated the task of running the
NHI to 2 quasi-public organizations — the National Health
Insurance Service and the HIRA [4]. Formerly, every health-care
provider requested payment from the HIRA for surgery after
providing medical service and were paid under a fee-for-service
system. However, this payment system changed to DRG-based
prospective payments in 2002 for several disease categories,
including inguinal hernia, to help prevent the rapid increase in
health expenditures. The DRG system was expanded to entire
hospitals in 2013 for seven disease categories: inguinal hernia,
appendix, hemorrhoid, cataract, tonsil, and uterus surgery
including Caesarean section.

Every year about 35,000 inguinal hernia repairs are per-
formed in Korea. Numbers of repairs show a bimodal peak in
prevalence at early childhood (1-5 years) and old age (50-79
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years). Our study confirmed the high prevalence (87%) of
inguinal hernia in males as reported in previous studies.
However, the femoral hernia rate hernia repair rate (1%) was
lower than 3% as reported in a previous study [5]. Additionally,
costs gradually increased from $1,000 to $1,600 and a dramatic
increase was observed in use of laparoscopic inguinal hernia
repair from less than 3% in 2007 to about 30% in 2015. A
similar increase in the use of laparoscopic surgery for pediatric
patients (0.07% in 2007 to 28.6% in 2015) is also notable.
Several European countries report an annual frequency of
laparoscopic surgery that increased from 4.5% to 8% over six
years. Laparoscopic repair was even more frequently performed
in Korea [6].

The increase in use of laparoscopic surgery can be explained
by several factors. First, easy access, wide availability of
equipment, and standardized training for laparoscopic
surgery encouraged increased use of the procedure. In Korea,
laparoscopic surgery is widely in many surgical procedures
including both simple laparoscopic cholecystectomy and
appendectomy, and more challenging cases, such as colorectal
surgery, gastrectomy and adrenalectomy. Nationwide data for
Korea indicates that more than 60% of patients with colorectal
cancer underwent laparoscopic surgery in 2013. This proportion
of laparoscopic colorectal surgery is higher than reported for
other countries; 41% in 2010 in the Netherlands, 44.8% in 2012
in the United Kingdom, and 35.4% in 2009 in the United States
(71.

Second, the advantages of laparoscopic surgery encourage its
greater use. In a previous study, laparoscopic inguinal hernia
repair resulted in less postoperative pain, shorter hospital
stays, and earlier return to work than open repair. Moreover,
the incidence of recurrence was similar to incidence after open
mesh repair [8].

Finally, a change in the medical insurance system might
have led to an increased use of laparoscopic repair. Previous
studies indicate that the costs for laparoscopic hernia surgery
is greater than costs for open hernia surgery [9]. In Korea, the
DRG based system was introduced in 2002 and expanded to
all hospitals in 2013. When the government began the DRG-
based system, inguinal hernia repair was included, and costs
of repairs were fixed depending on surgical method. A higher
cost for laparoscopic surgery for inguinal hernia was chosen
compared with open surgery. As shown in Fig. 1, while annual
inguinal hernia repairs remain about constant at 35,000 cases,
medical costs increased steadily over the 9 years of the study.
Use of laparoscopic surgery showed a similar increase over the
same period. It seems reasonable to assume that higher medical
cost reimbursement encouraged increased use of laparoscopic
surgery. Hospitals can charge 1.6 times the cost of open surgery
when using the laparoscopic procedure.

Some differences were noted between pediatric and adult

inguinal hernia repairs. Several similarities were noted, such
as male dominance, increasing use of laparoscopy, medical cost
and decreased total hospital day, yet actual procedures used for
repair were quite different. In children, femoral hernia, bowel
resected inguinal hernia, and recurrent inguinal hernia repairs
were rare, less than one percent. High ligation was the main
procedure use for inguinal hernia repairs.

This difference probably reflects the different etiology of
hernia in the 2 age groups. Overall, the etiology of inguinal
hernias is still unclear, and it differs depending on ages, sex,
and whether a hernia is direct or indirect. A patent processus
vaginalis and increased cumulative abdominal pressure are
risk factors for indirect inguinal hernias. Aging and altered
connective tissue architecture and homeostasis resulting in
weak abdominal walls are the risk factors for direct inguinal
hernias [10]. Inguinal hernias in children are mostly indirect,
probably due to the embryological failure of the obliteration of
the processus vaginalis. Previous studies reported that patent
processus vaginalis was more common in boys with inguinal
hernias and the incidence is highest during the first year of
life [11]. However, in this study, 1- to 5-year-old children had
more frequent inguinal hernia repairs than did infants aged
less than 1 year. This peak reflects the use of a larger age range
for children than was used in the previous study. Moreover,
the incidence of incarceration in pediatric inguinal hernia was
previously reported to be 14 to 31 percent [12]. However, the
rate of strangulated bowel resected inguinal hernia repairs in
children was less than 1% in this study. In contrast, the etiology
of adult inguinal hernia is multifactorial and may include
genetic disorders, patent processus vaginalis, work load, and
weakening connective tissue architecture due to aging. In this
study, a second incidence peak was found in adult patients aged
50 to 70. Bimodal peaks were also reported in studies based on
nationwide data in Denmark [5].

Recurrence is a challenging aspect of inguinal hernia repair
and it remains an unsolved problem, despite technical and
socio-economic improvements. The recurrence rate for inguinal
hernia ranges from 1% to 10% depending on surgical procedure,
hernia type, surgeons' experience, and follow-up period [13].
Our study showed that, in Korea, every year approximately
2%-3% of repair operations are performed for recurrent hernia.
To date, identified risk factors for recurrent inguinal hernia
include controllable factors such as technical surgical methods,
methods for anesthesia, mesh-fixation techniques, surgeon
experience, and noncontrollable patientrelated risk factors such
as sex, hernia type, connective tissue composition and family
disposition [14]. Restrictions in data provided by the HIRA for
this study limit the analysis of these risk factors,

This study has some limitations and weaknesses. Data from
the HIRA were used to define hernia prevalence, but these data
do not reflect the true prevalence of inguinal hernia. Further,



Seung-Rim Han, et al: Inguinal hernia surgery in Korea

data from the HIRA do not include detailed information for
patient and surgical outcomes, and it is difficult to compare
groups and analyze risk factors for recurrence.

Nevertheless, this study is the first to report the nationwide
prevalence of inguinal hernia surgery and the trend toward
using more laparoscopic procedures for inguinal hernia repair
in Korea. Further, we showed trends in surgical methods, total
hospital stay, and medical costs since the DRG-based medical

reported.
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