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Abstract
Summary This study determined the incidence of hip frac-
tures in Gwangju city and Jeonnam province of Korea in
2011 and compared it with the rates in the same area in
1991 and 2001.
Introduction This study determined the incidence of hip frac-
ture in Gwangju city and Jeonnam province in Korea in 2011
and compared it with the rates in the same area in 1991 and
2001, with the aim of identifying any changes in 2011.
Methods Korea Health Insurance ReviewAgency patient data
from Gwangju city and Jeonnam province for the period 2011
January 1 to December 31 was analyzed. All claims and re-
cords of patients ≥50 years of age with a diagnosis of fracture
of the neck of the femur, pertrochanteric fracture, and hip
fracture-related surgeries including open reduction and inter-
nal fixation, closed reduction and osteosynthesis, total hip
replacement, or bipolar hemiarthroplasty were analyzed.
Population figures were obtained from the Korea National
Statistical Office. Age- and sex-specific annual incidences

were calculated. The 2011 data was compared with published
data from 1991 to 2001.
Results There were 1590 hip fractures in 2011, representing a
crude incidence of 14.0/10,000. The incidence was 9.7/10,000
in males and 17.5/10,000 in females. The number of hip frac-
tures and fracture incidence was 247 and 3.3/10,000 in 1991
and 1152 and 13.3/10,000 in 2001, respectively. There was a
fourfold increase of fracture incidence between 1991 and
2001. Thereafter, the number of fractures increased only by
5.2 %. However, the number of arthroplasties done increased
significantly.
Conclusions The incidence of fractures increased consider-
ably between 1991 and 2001, with less increase in the ensuing
10 years.
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Introduction

Osteoporosis is a significant public health problem as the pro-
portion of the elderly in society increases [1]. Hip fracture is
the most valid epidemiologic marker of osteoporosis and is
associated with a high degree of both morbidity and mortality.
As global population continues to age, the number of patients
with hip fractures is expected to increase. According to a
World Health Organization report, the worldwide number of
hip fractures resulting from osteoporosis is expected to in-
crease threefold by the middle of this century, from 1.7 million
in 1990 to 6.3 million by 2050 [1], as hip fracture incidence
rates increase exponentially with aging [2]. Asia is predicted
to bear an increasing burden of this rise, but the incidence rates
of hip fractures for Asian people are reportedly lower than
those for Whites living in northern Europe and North
America [3–7]. In 1990, 26 % of all hip fractures occurred
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in Asia, and this is predicted to rise to 37 % by 2025 [8]. By
the year 2050, more than 50 % of all hip fractures are
projected to occur in Asia [9]. However, this dramatic increase
in hip fracture rate cannot be accounted solely by increase in
the aged population, as several reports from Asian and
Western countries suggest that age-specific incidence is also
rising [10–12].

As the aged population increases in Korea, the numbers of
patients with osteoporosis and osteoporotic fractures are also
estimated to increase. In 2000, the proportion of elderly
(>65 years old) in Korean population was 7.4 %, and it is
expected to reach 15.1 % by 2020 [13]. Moreover, bone min-
eral density has a strong negative correlation with age in the
Korean middle-age population [14].

In Korea, Rowe et al. reported the first epidemiological
study on incidence of hip fractures at our institute. They in-
cluded the hip fracture data of Gwangju city and Jeonnam
province in 1991 [15]. In 2001, Rowe et al. [16] again reported
the hip fracture incidence of the same area. During the decade
from 1991 to 2001, the hip fracture incidence increased four
times in this region of Korea [16].

The purpose of this study was to determine the incidence of
hip fracture in Gwangju city and Jeonnam province in 2011
and the changes in their incidence since 2001. Also, we tried
to analyze the difference in distribution of hip fracture inci-
dence in rural and urban areas and the changes in methods of
surgical treatment during 20 years.

Materials and methods

Patients ≥50 years of age living in Gwangju city and Jeonnam
province, Korea, who sustained a fracture of the hip during
year 2011, were investigated. Data from the Health Insurance
Review Agency (HIRA) of Korea for the period 2011 was
analyzed. In Korea, 97.0 % of the population is obligated to
enroll in the National Health Insurance Program. Every clinic
or hospital in Korea submits patient data regarding the diag-
nosis and treatment to HIRA. The remaining 3 % of the pop-
ulation is under Medical Aid Program. Thus, nearly informa-
tion of entire population about the volume and burden of dis-
ease can be obtained from this centralized database, with the
exception of procedures that are not covered by insurance,
such as cosmetic surgery. Many epidemiological analyses
have been published from this database [17–19]. The cumu-
lative and anonymized data were delivered by the Ministry of
Health, the official institute holding the HIRA of Korea. Thus,
data protection was fully guaranteed. Given the anonymous
and mandatory nature of the data, the requirement for in-
formed consent was not necessary.

The age and sex distribution of entire Korean population
for the study period was obtained from the census data of
Korea National Statistics Bureau [13].

Only fractures of the femoral neck and intertrochanteric
fractures were included. Subtrochanteric fractures were ex-
cluded, as they are usually caused by high-energy trauma.
All records of claims of outpatient visits or hospital admis-
sions of patients ≥50 years of age with a diagnosis of femur
fracture (International Classification of Diseases (ICD)-10 di-
agnostic code: S72), fracture of the neck of the femur (S72.0,
S72.00), pertrochanteric fracture (S72.1, S72.10) and hip
fracture-related operation (open reduction and internal fixa-
tion; ICD-10 procedure code: N0601), closed reduction and
osteosynthesis (N0991), total hip replacement (N0711), or
hemiarthroplasty (N0715) from January 1 to December 31,
2011, were analyzed from the HIRA claims database. Age-
and sex-specific annual incidences were calculated using the
population of the aforementioned locales. The data of 2011
was compared with the data of previous studies [15, 16].

Statistical analyses

To assess the change in annual rates of hip fractures in each
age group, generalized linear models were used. Specifically,
Poisson regression models are generalized linear models with
the logarithm as the (canonical) link function and the Poisson
distribution function as the probability distribution. Poisson
regression assumes that the response variable has a Poisson
distribution and assumes that the logarithm of its expected
value can be modeled by a linear combination of unknown
parameters. Poisson regression is also appropriate for rate da-
ta. Hip fracture rates were calculated as the number of hip
fractures in a region, representing the number of fractures
divided by person-years. More generally, event rates can be
calculated as events per unit time, which allows the observa-
tionwindow to vary for each unit. In these examples, exposure
is respectively unit area, person-years, and unit time.

To explore the possible impact of distribution of population
in rural and urban areas on hip fracture, Spearman’s correla-
tion coefficient was calculated. The analyzed variables were
the proportion of rural population and change in hip fracture
rates by age group.

Data were analyzed using the SPSS 19.0 (SPSS, Chicago,
IL, USA). Between-group comparisons were conducted using
the Pearson chi-square test. For all analyses, a p value <0.05
was considered statistically significant.

Results

The total population of Gwangju city and Jeonnam province
with ≥50 years of age in 2011 was 1,135,037, of whom 622,
628 were female and 512,769 were male, giving a sex ratio of
1.21:1. These individuals accounted for 33.6 % of the total
population of this area. The numbers of people with ≥50 years
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of age were 20.6 % in 1991 and 24.7 % in 2001 (Table 1,
Fig. 1).

The total number of hip fractures was 1590 in 2011
(Table 1), and the incidence of hip fracture was 14.0/10,000
population ≥50 years of age. The total number of hip fractures
and incidence was 247 and 3.3, respectively, in 1991 and 1152
and 13.3, respectively, in 2001. From 1991 to 2001, the hip
fracture incidence increased by 306 %. The increase from
2001 to 2011 was 5.2 % (Table 1). The difference of incidence
rate of hip fractures among male and female was increased to
7.8 in 2011 (male 9.7, female 17.5) compared to 3.9 in 2001
(male 11.2, female 15.1) and −0.6 in 1991(male 3.7, female
3.1) (Table 1).

The age-specific incidence showed a decrease in hip fracture
incidence in people aged 50s, 60s, and 70s but an increase in
people with ≥80 years of age, from 62.8 in 2001 to 78 in 2011.
The increase in hip fracture incidence was more pronounced in
males than females. In males ≥80 years of age, the hip fracture
incidence was 92 in 2011, 60.3 in 2001, and 21.7 in 1991
(p<0.001). In females ≥80 years of age, the incidence was 73
in 2011, 63.7 in 2001, and 13.0 in 1991 (p<0.001) (Fig. 2).

There were significant differences between the incidences
of hip fracture in urban and rural areas. In urban area
(Gwangju, Mokpo, Yeosu, and Suncheon cities), the inci-
dence was 15.7/10,000. The rural incidence was 12.8/10,
000. During the 20 years from 1991 to 2011, the incidence
of hip fractures displayed a similar urban/rural pattern
(Table 2). The risk of hip fracture was increased 1.26 times
in urban dwellers compared to rural dwellers during the 20-
year period.

There was no significant seasonal difference in hip fracture
incidence in 2011 and 1991, although there were significantly
more hip fractures in 2001, especially in the winter season
(p<0.001). During the 20 years from 1991 to 2011, the risk
of hip fracture was highest in winter. Comparing winter with
autumn, the risk was 1.32 times higher in winter than autumn
(p<0.001).

There were significant changes in the treatment method
during this 20-year span. In 2011, there were more
arthroplasties in the treatment of femoral neck fracture or
intertrochanteric fracture compared with 1991 and 2001 (fem-
oral neck fracture, p=0.050; femoral intertrochanteric frac-
ture, p<0.001; Fig. 3).

Discussion

The incidence of hip fracture did not increase during the last
10 years in Gwangju city and Jeonnam province. The fracture
incidence in people aged in their 50s, 60s, and 70s decreased
but increased in people ≥80 years of age. Especially, in male
≥80 years of age, there was an increasing tendency of hip
fracture. These changes of hip fracture incidence in Korea,
as well as some other countries, could reflect economic and
population changes. Korea has a rapid growing economy and
is becoming an increasingly aged society. In 1991, the hip
fracture pattern did not show patterns similar to more devel-
oped countries like Japan. But, in 2001, the pattern became
similar to these countries. A study performed in Tottori prov-
ince in Japan reported an increasing trend of hip fracture inci-
dence from 1986 to 2006 [3, 20]. The authors included hip
fracture data from patients aged 35 to 50 years. The authors
also commented that the age- and gender-specific incidence of
hip fracture in Tottori prefecture had not plateaued. However,
in the present study, the age-specific hip fracture incidence in
2011 showed a trend of decrease in people aged in their 50s,
60s, and 70s, while increasing in people ≥80 years of age. In
Korea, several epidemiological studies of hip fracture inci-
dence have been done in Jeju Island. One study [21] reported
a 101 % increase in the number of hip fractures from 151 in
2002 to 304 in 2011. The crude incidence of hip fractures in

Table 1 The population distribution over 20 years and hip fracture incidence changes

Population (10,000) Hip fracture incidence

Years 50s 60s 70s ≥80 years ≥50 years (%) Number Incidence Male Female

1991 35.9 22.4 11.2 3.5 20.6 247 3.3/10,000 3.7/10,000 3.1/10,000

2001 34.9 30.5 15.7 5.4 24.7 1152 13.3/10,000 11.2/10,000 15.1/10,000

2011 47 32.2 24.6 9.7 33.6 1590 14.0/10,000 9.7/10,000 17.5/10,000

Fig. 1 a The total population change of Gwangju and Jeonnam province
in 1991, 2001, and 2011. b The population change in people ≥50 years of
age
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those ≥50 years of age increased from 126.6/100,000 to 183.7/
100,000. A study of the 5-year change of hip fracture

incidence in Korea from 2001 to 2004 [17] reported a 4.7 %
increase in women ≥50 years of age from 250.9/100,000 per-
sons in 2001 to 262.8/100,000 in 2004. However, the rate in
similarly aged men decreased 15.5 % from 162.8/100 000 in
2001 to 137.5/100,000 in 2004. The present results are qual-
itatively similar, but the actual fracture incidence was lower.
This may be because proportionally more people ≥50 years of
age live in Gwangju city and the Jeonnam area than in entire
country, with the proportion of people ≥80 years of age also
being higher in these two locales. Another study of Korean hip
fracture incidence showed that the lower rate of increase with
time could be correlated with increasing prescription of bis-
phosphonate in Korea [18]. We agree with this view. The
current data suggest that the changed increase involves people
aged in their 50s, 60s, and 70s. Concerning the variation of
urban and rural areas, people in rural area are more apt to do
heavy labor work like farming and are more likely to be ex-
posed to sunlight than urban dwellers. Both factors could in-
crease bone strength.

Although no significant seasonal influence in the rate of hip
fracture was apparent during the 20 years from 1991 to 2011,

Table 2 The difference of hip fracture incidence according to region

Years Urban area (1/10,000) Rural area (1/10,000) p value r

1991 4.79 2.51 <0.001 1.91

2001 14.40 12.48 <0.001 1.15

2011 15.70 12.80 <0.001 1.23 Fig. 3 a Changes of treatment in femoral neck fracture. b Changes of
treatment in femoral intertrochanteric fracture

Fig. 2 a Number of hip fracture changes according to age. b Incidence
changes of males. c Incidence changes of females
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winter was the most dangerous season for hip fracture and
autumn was the safest season.

For the treatment of hip fracture, in the femoral neck frac-
ture, the proportion of arthroplasty showed a small increase
(p=0.050). Recently, Lee et al. [19] reported the increasing
arthroplasty as a treatment of hip fracture in Korea. The au-
thors suggested that increasing awareness of proper treatment
among surgeons might be the underlying cause of increase in
tendency of hip fracture. However, there was a steep increas-
ing trend of hip arthroplasty for the patients with femur
intertrochanteric fracture (p<0.001). Until recently, the gold
standard for the treatment of intertrochanteric fracture is inter-
nal fixation with compression hip screw or proximal
intramedullar nail devices [22]. Arthroplasty may be chosen
in cases with severe comminuted intertrochanteric fracture. In
our study, as the hip fracture was more prevalent in more aged
population, such as people ≥80 years of age, the number of
comminuted intertrochanteric fractures could be increased.
Surgeons may tend to choose arthroplasty for more commi-
nuted intertrochanteric fractures.

Conclusion

The increasing tendency of hip fracture was reduced in 2011
compared to 2001, except in people ≥80 years of age. Hip
fracture prevention remains a heightened concern in very old
people.
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