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Abstract
Epidemiologic studies of pediatric bone and joint infection have been done mostly by developedWestern countries, and such results
could be expected to be biased. Therefore, an epidemiologic study to identify the distinct features of an Eastern country would be
beneficial to improve their health outcomes and to reduce health care cost. A study was planned to investigate the epidemiology of
pediatric osteomyelitis and septic arthritis in South Korea and to find out epidemiologic factors related with the occurrence of surgery.
We conducted a cross-sectional study among hospitalized pediatric patients (<18 years old) with osteomyelitis and septic arthritis

using nationwide cohort based on the Health Insurance Review and Assessment Service (HIRA) from 2008 to 2016. Percentage of
hospitalization was additionally calculated according to several epidemiologic factors including age, month, site of infection, and
region of residence. Logistic regression analysis was performed to find out the association between epidemiologic factors and
occurrence of surgery
Annual hospitalization rates (per 100,000) in our country were 7.8 to 9.1 for osteomyelitis, and 11.9 to 20.8 for septic arthritis.

Frequent sites of osteomyelitis and septic arthritis were pelvis and lower extremity. The hospitalization rates of osteomyelitis and
septic arthritis showed increasing trend with age. After multivariate logistic regression analysis, female gender, children, and
adolescents rather than infants, rural area rather than urban area were associated with significantly increased odd ratios for surgery.
The hospitalization rate of septic arthritis (11.9 to 20.8 per 100,000) in South Korea was higher than the Western countries (1.1 to

11 per 100,000), and the hospitalization rate of osteomyelitis (peak at 12 years) and septic arthritis (peak at 17 years) showed
increasing trend with age, which was different from those of the developed Western countries showing higher incidence in children
aged under 5 years. After multivariate logistic regression analysis, our study identified female gender, higher age group including
children, and adolescents, and rural residence as epidemiologic risk factors associated with surgery.

Abbreviations: HIRA = Health Insurance Review and Assessment Service, ICD = International Classification of Disease, NHI =
National Health Insurance.
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1. Introduction

Osteomyelitis and septic arthritis are 2 major forms of pediatric
bone and joint infection primarily caused by bacterial infection. A
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study from French National Hospital Discharge Database
showed that medical cost for pediatric bone and joint infection
was €5,200 ($5,900) per hospital day (mean 8.4 hospital days)[1]

and a study from USNationwide Emergency Department Sample
showed that mean charges per visit for admitted patients with
septic arthritis was $55,354.[2]

Osteomyelitis and septic arthritis can be catastrophic causing
various degree of disabilities.[3,4] Prompt diagnosis and appro-
priate treatment are mandatory to minimize complications
including avascular necrosis, growth disturbance, pathologic
fractures, deep vein thrombosis, and sepsis.[5,6] In an effort to
reduce such complications, advances in imaging techniques
including magnetic resonance imaging has enabled early
diagnosis of osteomyelitis and septic arthritis.[7,8] Development
of new antibiotics and vaccination,[9] along with advances in
surgical techniques have improved the treatment outcome of the
diseases.[10,11] In this respect, the epidemiology of bone and joint
infection are expected to be evolutionary in nature.[12]

A few studies based on single center, population-based
multicenter, or nationwide database have evaluated epidemiolo-
gy of the osteomyelitis and septic arthritis in children. Such
studies have evaluated the population of developed countries in
North America or Europe,[13–17] and underdeveloped countries
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in Africa orOceania.[18–20] The epidemiology including incidence
and location of these 2 types of pediatric infections between
developed countries and underdeveloped countries was signifi-
cantly different.[18]

Despite such changing nature and regional difference in the
epidemiology of bone and joint infection, epidemiologic studies
of pediatric bone and joint infection have been done mostly by
developed Western countries, and such results could be expected
to be biased. In these circumstances, an epidemiologic study to
identify the distinct features of an Eastern country would be
beneficial to improve their health outcomes and to reduce health
care cost. A study was planned to investigate the epidemiology of
pediatric osteomyelitis and septic arthritis in South Korea and to
find out epidemiologic factors related with the occurrence of
surgery.

2. Methods

2.1. Database

South Korea has a public medical insurance system which covers
almost all patients. National Health Insurance (NHI) covers
approximately 97% of the population.[21] Health Insurance
Review and Assessment Service (HIRA) databases is a govern-
ment-operated organization that builds accurate review and
quality assessment systems for claims for NHI. Claims data that
healthcare service providers submit to HIRA for reimbursement
for a service provided to patients are collected by HIRA. Because
claims data for the remaining 3% of the population, who are
covered by the National Medical Aid program, are also reviewed
by HIRA, the HIRA database contains almost all inpatient and
outpatient data from hospitals and community clinics in South
Korea, respectively, making a nationwide population study
feasible. In addition, the medical cost from diseases is reduced to
at most 30% of total cost according to the economic status of the
patients with help of this insurance system. As a result, the
dependence on individual financial status in the accessibility of
medical aid is greatly reduced. Such wide coverage and lower
insurance rates make HIRA reliable for this epidemiologic study.
The data generated by HIRA are from the claims payments

made during patient visits or admissions to medical institutions,
and include patient demographics (gender, age, living area), and
clinical data (diagnosis, procedures, and prescriptions). Access to
HIRA data is regulated by the Rules for Data Exploration and
Utilization of the HIRA, and we used data with the approval of
the HIRA data access committee. All data were delivered
anonymously, and no researchers had access to any potentially
identifying personal information, including names, addresses,
and date of birth.
This study was approved by the institutional review board

(IRB) of the Kangdong Sacred Heart Hospital (IRB No. 2017-11-
008-002).

2.2. Study population

Weconducteda cross-sectional study amonghospitalizedpediatric
patients (<18 years old) with osteomyelitis and septic arthritis
using nationwide cohort based on theHIRA from January 2008 to
December 2016. According to previous reports,[16,17] we selected
any hospitalization with a principal or secondary diagnosis of
osteomyelitis and septic (pyogenic) arthritis. International Classi-
fication of Disease 10 (ICD-10) codes included M00 (pyogenic
arthritis), and M86 (osteomyelitis).
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As with the previous reports,[16,17] the infection of spine was
not included in the analysis because the incidence of spine
infection is much lower than other site of bone and joint infect in
pediatric patients,[22] and it could not be clearly classified into
osteomyelitis or septic arthritis.[22] The affected sites of
osteomyelitis and septic arthritis were identified using ICD-10
codes, and divided into shoulder (MXX.X1), upper arm (MXX.
X2), forearm (MXX.X3), hand (MXX.X4), pelvic or thigh
(MXX.X5), lower leg (MXX.X6), and ankle or foot (MXX.X7).
The exact bone or joint of infection could not be identified using
ICD-10 coding, and the affected sites were finally divided into the
2 groups; upper extremity and pelvis and lower extremity.
2.3. Investigation of epidemiologic factors

Despite controversy about the influence of physical activity on
bone and joint infection,[23,24], physical activity is regarded as a
reliable etiologic factor related with pediatric bone and joint
infection. Individual physical activity of pediatric population is
strongly affected by season, and we hypothesized that the
hospitalization rates might have an association with season.
Seasons at diagnosis were categorized as spring (March–May),
summer (June–August), fall (September–November), and winter
(January, February, and December).
Region of residence at diagnosis was categorized as urban and

rural according to the previous study.[25] Among the 16
administrative districts where this survey was conducted, Seoul
(the capital city of South Korea) and the surrounding
metropolitan area (Gyeonggi), and 6 other metropolitan cities
(Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan) of South
Korea were grouped as urban areas. The remainder of the regions
(Gangwon, Chungbuk, Chungnam, Jeonbuk, Jeonnam, Gyeong-
buk, Gyeongnam, and Jeju) were grouped as rural areas.
2.4. Statistical analysis

The number of hospitalized pediatric patients with osteomyelitis
and septic arthritis were counted for each year during the study
period (2008–2016). Estimated year-specific, and gender-specific
populations in South Korea were obtained from the “Statistics
Korea” website (http://www.kosis.kr).
Then, annual gender-specific hospitalization rates for osteo-

myelitis and septic arthritis were calculated from the population
of each gender group in South Korea for a given study year (per
100,000 persons) (Fig. 1). Percentage of hospitalization accord-
ing to the age was calculated by dividing the number of age-
specific pediatric patients by the total number of pediatric
patients during the study period (Fig. 2). Percentage of
hospitalization by month was calculated by dividing the monthly
number of patients by the total number of pediatric patients
during the study period (Fig. 3). The ratio for hospitalization
rates according to the region (rural/urban) during the study
period was calculated as the ratio of the number of hospitaliza-
tion due to osteomyelitis or septic arthritis divided by the mean
number of population in each rural and urban area during the
study period. Proportions of infection site was shown according
to the age group (Fig. 4), categorized as infant (� 1 year), children
(between 2 and 11 years), and adolescent (between 12 and 18
years). A linear-by-linear association test or chi square test was
performed to assess the trend in epidemiologic data. Logistic
regression analysis was performed to find out the association
between epidemiologic factors and occurrence of surgery, and all
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Figure 1. The annual hospitalization rates because of osteomyelitis and septic arthritis.
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variables in the univariate analysis were included in a multivari-
ate logistic regression analysis. All analyses were performed with
SAS Enterprise Guide (SAS Institute, Inc., Cary, NC). All
statistical tests were 2-sided, and a P-value<.05 was considered
statistically significant.

3. Results

A total of 21,522 pediatric patients fulfilled the criteria during the
study period. 7422 patients were diagnosed as osteomyelitis and
14,100 patients were diagnosed as septic arthritis.
3.1. Annual hospitalization rates because of osteomyelitis
and septic arthritis

Annual hospitalization rates (per 100,000) during the study
period were 7.8 to 9.1 for osteomyelitis, and 11.9 to 20.8 for
Figure 2. Percentage of hospitalization accordi
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septic arthritis. Annual hospitalization rates due to osteomyelitis
did not show any increasing or decreasing trend (Fig. 1).
Although annual hospitalization rates for septic arthritis showed
a decreasing trend between 2008 and 2013, the rate increased
between 2014 and 2016 (Fig. 1). Male-to-female hospitalization
rate during the study period was 1.8 for osteomyelitis, and 1.5 for
septic arthritis. Annual hospitalization rate did not show any
increasing or decreasing trends (P= .624 for osteomyelitis and
P= .686 for septic arthritis).

3.2. Percentage of hospitalization according to age during
the study period (2008–2016)

Percentage of hospitalization showed increasing trend with aging
for both osteomyelitis and septic arthritis (Fig. 2). In osteomyeli-
tis, there were 2 peaks of hospitalization percentage in age below
1 years and 12 years (Fig. 2A). Percentage of hospitalization
ng to age during study period (2008–2016).

http://www.md-journal.com


Figure 3. Percentage of hospitalization by the month during study period (2008–2016).
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showed increasing trends with age (P< .001 for osteomyelitis and
P< .001 for septic arthritis). There were also significant
increasing trends in male to female ratios with age (P< .001
for osteomyelitis and P< .001 for septic arthritis).
3.3. Percentage of hospitalization by month during the
study period (2008–2016)

Percentage of hospitalization was higher in spring including
March, April, and May for osteomyelitis (Fig. 3), and the
percentage decreased thereafter. In septic arthritis, there were 3
Figure 4. Proportions of infection site according to
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peaks in percentage of hospitalization in March, August, and
December, and the percentage of hospitalization was lowest in
January (Fig. 3). Percentage of hospitalization by month did not
show trend (P= .642 for osteomyelitis and P= .916 for septic
arthritis).
3.4. Comparison of the regional hospitalization rate during
the study period (2008–2016)

The ratio for regional hospitalization rate (rural: urban) was 0.9:1
for osteomyelitis and 1.2:1 for septic arthritis. Hospitalization
age groups during study period (2008–2016).



Table 1

Univariate logistic regression for the association between age categories, gender, season at the time of diagnosis, region of residence and
surgery.

Osteomyelitis Septic arthritis

Odd ratio 95% confidence interval P-value Odd ratio 95% confidence interval P-value

Age category, years <.0001 <.0001
Infant (0–1) 0.557 (0.463, 0.670) <.0001 0.408 (0.352, 0.473) <.0001
Child (2–11) 0.929 (0.834, 1.034) .0004 0.819 (0.741, 0.904) <.0001
Adolescent (12–17) — —

Gender .0013 <.0001
Male 0.838 (0.752, 0.933) .0013 0.780 (0.711, 0.857) <.0001
Female — —

Season at the time of diagnosis .1292 .4819
Spring 1.155 (1.003, 1.331) .4019 0.990 (0.873, 1.124) .6031
Summer 1.149 (0.993, 1.329) .4948 1.074 (0.946, 1.220) .1235
Autumn 1.159 (0.999, 1.344) .3954 0.981 (0.863, 1.114) .4507
Winter — —

Region of residence <.0001 <.0001
Urban — —

Rural 1.301 (1.158, 1.462) <.0001 1.428 (1.305, 1.562) <.0001

Kim et al. Medicine (2019) 98:17 www.md-journal.com
rate was higher in urban area for osteomyelitis and higher in rural
area for septic arthritis.
3.5. Proportions of infection sites according to age groups
during the study period (2008–2016)

Both osteomyelitis and septic arthritis were more common in
pelvis and lower extremity rather than upper extremity in all aged
groups (Fig. 4).
3.6. Annual rate of surgery due to osteomyelitis and septic
arthritis during the study period (2008–2016)

Around 2023 (27.5%) of 7348 (incomplete data in 74 cases)
patients with osteomyelitis received at least one surgery during
the period, and 2291 (16.4%) of 13972 (incomplete data in 128
cases) patients with septic arthritis received at least one surgery
during the study period. Annual rate of surgery (per 100,000)
Table 2

Multivariate logistic regression for the association between age categ
and surgery.

Osteomyelitis

Odd ratio 95% confidence in

Age category, years
Infant (0–1) 0.552 (0.458, 0.666
Child (2–11) 0.918 (0.823, 1.023
Adolescent (12–17) —

Gender
Male 0.808 (0.724, 0.901
Female —

Season at the time of diagnosis
Spring 1.159 (1.006, 1.336
Summer 1.141 (0.986, 1.321
Autumn 1.159 (0.998, 1.345
Winter —

Region of residence
Urban —

Rural 1.282 (1.140, 1.442
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during the study period were 1.3 to 1.8 for osteomyelitis, and
1.8 to 2.4 for septic arthritis. Annual rate of surgery due to
osteomyelitis and septic arthritis did not show any increasing or
decreasing trend. Logistic regression analysis was performed to
identify the associations between age categories, gender, season
at time of diagnosis, geographic region and surgery (Tables 1 and
2). After multivariate logistic regression analysis, younger age
group including infants and children showed significantly lower
odd ratios for receiving surgery than adolescent group in both
osteomyelitis and septic arthritis (0.552 for infant and 0.918 for
child in osteomyelitis, and 0.419 for infant and 0.822 for child in
septic arthritis) (Table 2). Male gender was also associated with
lower risk for surgery in both osteomyelitis and septic arthritis
(0.808 in osteomyelitis, and 0.764 in septic arthritis) (Table 2). In
addition, rural patient had significantly higher odd ratios for
receiving surgery than urban patients (1.282 in osteomyelitis,
1.787 in septic arthritis) (Table 2). There was no association
between season at diagnosis and risk of surgery (Table 2).
ories, gender, season at the time of diagnosis, region of residence

Septic arthritis

terval P-value Odd ratio 95% confidence interval P-value

<.0001 <.0001
) <.0001 0.419 (0.361, 0.487) <.0001
) .0006 0.822 (0.744, 0.908) <.0001

—

.0001 <.0001
) .0001 0.764 (0.695, 0.840) <.0001

—

.1343 .3364
) .3525 1.003 (0.883, 1.140) .7169
) .5819 1.093 (0.961, 1.243) .0731
) .3879 0.978 (0.859, 1.113) .3236

—

<.0001 <.0001
—

) <.0001 1.787 (1.612, 1.980) <.0001

http://www.md-journal.com
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4. Discussion

From this nationwide epidemiological study from South Korea,
annual hospitalization rates (per 100,000) in our country were
7.8 to 9.1 for osteomyelitis, and 11.9 to 20.8 for septic arthritis.
The hospitalization rates for osteomyelitis were similar with
those of developed countries including USA and European
countries (Table 3). However, the hospitalization rates for septic
arthritis were even higher than those countries (Table 3). In
addition, the hospitalization rates of osteomyelitis and septic
arthritis showed increasing trend with age (P< .001 for
osteomyelitis and P< .001 for septic arthritis, Fig. 2), which
was different from those patterns of the developed Western
countries, which show high incidence in children aged under 5
years.[26] The frequent sites of infection for osteomyelitis and
septic arthritis were similar with those of the developed
countries.[16,17]
Table 3

Incidence of ostemyelitis and septic arthritis according to the previo

Continent Country Age
Incidence
per 100,000

Osteomyelitis Europe German >18 months
and <18 years

1.2

France 0–14 years 10.2
Norway 0–16 years 13

UK 0–18 years 4.8–7.0
UK 0–13 years 2.9

UK — 11
UK — 8.7
Lithuania 1–16 years 14.3
Lithuania 1–16 years 11.5

America USA 0–20 years 1.3–1.7

USA — 1.9
USA 0–18 years 8.8
USA — 0.7

Oceania Australia (Indigenous) 0–17 years 30
Australia

(nonIndigenous)
0–17 years 9

New Zealand
(polynesian)

0–14 years 42.8

New Zealand
(european)

0–19 years 3–32

New Zealand (Marori) 0–19 years 8–110
Western Australia

(European)
0–19 years 4–32

Western Australia
(Aboriginal)

0–19 years 24–196

—

Septic arthritis Europe Finland 0–14 years 6.7
France 0–14 years 11
UK (Newcastle) — 7

America USA 0–20 years 3.3–4.2

USA — 1.1
USA — 1.1

Oceania Australia (Indigenous) 0–17 years 30
Australia

(nonindigenous)
0–17 years 5

Africa Malawi 0–16 years 6.7–21.2
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According to the previous reports, incidence of osteomyelitis
ranges from 0.7 to 196 per 100,000 children, with septic arthritis
from 1.1 to 21.2 (Table 3). Lower socioeconomic status such as
over-crowding, poor hygiene, and sanitation have been proposed
as causes of the increased infection rates,[27] and the incidence was
reported to be high in developing countries (Table 3). However,
these previous studies have greater risk of bias as an epidemiologic
study. In addition to bias from their small sample size, specific data
based on major hospitals or limited geographical areas could be
strongly biased by patients’ socioeconomic status and regional
difference in medical resources.
Recently, 3 nationwide surveys in 2 Western countries

including United States and France have investigated the
epidemiology of osteomyelitis and septic arthritis in chil-
dren.[16,17,22] They reported that annual hospitalization rates
ranged from 1.3 to 1.7/100,000 children for acute osteomyelitis,
10.2 for overall osteomyelitis, and 3.3 to 11 for septic arthritis.
us studies.

Male:
Female

Study
period etc Reference

1.4: 1 2006–2011 Grote et al[6]

— 2013 National database Laurent et al[22]

— 2004–2006 Acute and subacute
osteomyelitis

Riise et al[38]

— 2008 Unpublished data Faust et al[31]

— 1997 Acute and subacute
osteomyelitis

Blyth et al[39]

— 1991–1999 Unpublished data Faust et al[31]

— 1970 Unpublished data Riise et al[38]

2.3: 1 2003 Acute osteomyelitis Malcius et al[40]

3.9: 1 1982 Acute osteomyelitis Malcius et al[40]

1.7–2.0: 1 2006, 2009,
2012

National database, acute
osteomyelitis

Okubo et al[16]

— 2001–2004 Gafur et al[12]

1.7: 1 1969–2009 Kremers et al[14]

— 1960–1980 Jackson and Nelson1[41]

— 2010–2013 Brischetto et al[27]

— 2010–2013 Brischetto et al[27]

1.8: 1 2000–2002 Rossaak and Pitto[19]

— 1965–1980 Acute osteomyelitis Gillespie[20]

— 1965–1980 Acute osteomyelitis Gillespie[20]

— 1965–1980 Acute osteomyelitis Gillespie[20]

— 1971–1982 Acute osteomyelitis Gillespie[20]

—

— 1982–1983 Kunnamo et al[42]

— 2013 Laurent et al[22]

— 1991–1999 Unpublished data Faust et al[31]

1.6–1.7: 1 2006, 2009,
2012

National database Okubo et al[17]

— 2001–2004 Gafur et al[12]

— 1960–1980 Jackson and Nelson1[41]

— 2010–2013 Brischetto et al[27]

— 2010–2013 Brischetto et al[27]

1.53: 1 2001–2002 Lavy et al[18]
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These results were grossly in line with the previous results
(Table 3). In their studies, they also confirmed male predomi-
nance of infection, and that the proportions of hospitalizations
were high among children living in lower income areas, and that
large bone joints at the lower limbs were the most frequently
affected sites of infection. As a fourth epidemiologic study using
national database based on ICD codes, the methodology of our
study is thought to be reliable.
The most interesting finding of our study is the increased

hospitalization rate for septic arthritis in South Korea, which was
even higher than those of the developed Western countries and
similar to underdeveloped areas of Oceania and Africa (Table 3).
On the other hand, most common site of septic arthritis in our
country was pelvis and lower extremities, which is similar to the
result of Western countries and different from the result of
undeveloped areas such as Malawi, which showed shoulder was
one of the frequent site for septic arthritis.[18]

Although identifying the cause of the increased hospitalization
rate for septic arthritics is beyond the scope of our study, such
conflicting result might be explained by the association with
trauma. It is definite that major trauma including penetrating
trauma or open fracture can lead to osteomyelitis.[28] As one of the
most rapidly developed country, the incidence of major trauma
such as life-threatening traffic accident was greatly decreased in
South Korea,[29] which we might regard as a major cause of the
similar hospitalization rates for osteomyelitis in South Korea
compared with the developed countries. However, the increasing
trendwith age in the hospitalization rateof osteomyelitis and septic
arthritis is also different from the pattern of developed Western
countries, which show high incidence in children aged under 5
years.[26] We guess that such trend could have resulted from
remarkably decreasing birth rate becoming a social problem in our
country.[30] Such a low birth rate caused cultural overprotection of
infants and children, which significantly reduced their physical
activity. In other words, the increased hospitalization rates in
adolescent group compared to the other lower age groupsmight be
explained by relatively reduced physical activity and resultant
decrease in trauma within the lower age groups. Interestingly, the
hospitalization rate for septic arthritis was lowest in 2013, which
might also correspond to the lowest occurrence for national road
traffic accident of children in 2013 between 2010 and 2015 (http://
taas.koroad.or.kr).
This is the first study to explore the epidemiologic factors

related with surgery for osteomyelitis and septic arthritis.
Historically, early biopsy and surgery including debridement
were recommended for osteomyelitis and septic arthritis despite
little evidences.[31–33] However, there is an increasing trend
toward the success of medical treatment.[31–33] According to the
previous studies, the reported probability for surgical treatment is
17% to 34% for osteomyelitis,[13,34,35] and 12% to 53% for
septic arthritis.[13,33,36] Our data from the nationwide database
are also within these ranges (27.5% for osteomyelitis, 16.4% for
septic arthritis). Compared with adolescents, infants and children
had lower odd ratios for receiving surgery in both osteomyelitis
and septic arthritis (Table 2). Although the ratio for regional
hospitalization rate was similar between rural and urban areas
(0.9:1 for osteomyelitis and 1.2:1 for septic arthritis), patients in
rural area had significantly increased odd ratios for receiving
surgery than those in urban area (1.282 for osteomyelitis, 1.787
for septic arthritis) (Table 2). There was no association between
season at time of diagnosis and risk of surgery (Tables 1 and 2).
Intriguingly, despite definite male predominance of osteomyelitis
7

and septic arthritis (Table 3), male children showed significantly
lower odd ratios for surgery (0.808 for osteomyelitis, 0.764 for
septic arthritis) (Table 2). Inferring the cause of increased risk for
surgery in female children is beyond the scope of our study. We
can only guess that bone and joint infection in female children
might have higher probability of non-traumatic origin including
hematogenous spread from bacteremia or spread from local
infection,[37] and diagnosis might be delayed.
From the results of our study, health professionals engaging for

the treatment of pediatric bone and joint infection should be
aware the different hospitalization rates and age trends according
to the countries, which have been uniformly known from the data
of developed Western countries. In addition, the risks for
receiving surgery were significantly higher in pediatric patients in
rural area who were socially vulnerable groups and in female
patients who have been known to have lower incidence rates than
male patients. Therefore, policy makers and health professionals
should pay more attention to such groups of patients.
The main limitation of our study results from the miscoding of

disease by ICD in hospital records. The studies using nationwide
database based on ICD coding could not be free from miscoding.
However, all ICD coding in hospitalized patients are strictly
reviewed byHIRA in our country due to government subsidy of at
least 70% of the total hospital cost. Second, due to limited
information resulting from equivocal ICD coding, we could not
exactly identify the exact locations of infected bone or joint. Third,
detailed patients’ information, such as socioeconomic status,
history of trauma, presence of previous surgery, symptoms,
laboratory data including microorganism and complication was
not available in the nationwide database, and such independent
variables were not included in analysis. Fourth, hospitalization
rates among the different countries cannot be theoretically
compared as an actual incidence rate because of the difference
in health insurance system, parental labour environments, and
doctor’s attitude to hospitalize diseased children. Therefore, the
result of our study should be clinically applied with caution.
Finally, the methodological bias resulting from the missing data
should not be underestimated in the analysis of big data.
5. Conclusion

The hospitalization rate of septic arthritis (11.9–20.8 per
100,000) in South Korea was higher than the Western countries
(1.1–11 per 100,000), and the hospitalization rate of osteomye-
litis (peak at 12 years) and septic arthritis (peak at 17 years)
showed increasing trend with age, which was different from those
of the developed Western countries showing higher incidence in
children aged under 5 years. After multivariate logistic regression
analysis, our study identified female gender, higher age group
including children and adolescents, and rural residence as
epidemiologic risk factors associated with surgery.
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