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Background: The socioeconomic burdens of osteoporosis and related fractures have in-
creased in parallel with population aging. The Korea Society of Bone and Mineral Re-
search published fact sheets on these topics in 2017, 2018, and 2019. This study provides 
complied epidemiological data based on these fact sheets for understanding current 
status of osteoporosis in Korea. Methods: Data from the Korea National Health and Nu-
trition Examination Survey (2008-2011) performed by the Korea Centers for Disease 
Control and Prevention and from National Health Information database (2008-2016) by 
National Health Insurance Service of Korea was used for analyzing the prevalence and 
incidence of osteoporosis and related fractures, respectively, fatality rates after fractures, 
and prescription status of anti-osteoporotic medications (AOMs). Results: Among Kore-
an adults aged ≥50 years, 22.4% and 47.9% had osteopenia or osteoporosis, respec-
tively. Incidences of osteoporotic hip, vertebral, humerus, and distal radius fractures pla-
teaued in 2013. The cumulative incidence of subsequent fractures gradually increased 
over 4 years of follow-up once an osteoporotic fracture occurred. Crude fatality rates in 
the first 12 months after hip fracture were 14.0% for women and 21.0% for men. Only 
33.5% of patients with osteoporosis took AOMs, and even after an osteoporotic fracture, 
only 41.9% of patients took AOMs within the following 12 months. Despite a steady in-
crease in AOM prescriptions of ~6% per annum, only 33.2% of patients were medication 
compliant (medication possession ratio ≥80%) at 12 months after treatment initiation. 
Conclusions: Continuous efforts are required to diagnose patients at high risk of 
fracture and ensure proper management in Korea.
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INTRODUCTION

Osteoporosis is a metabolic bone disease characterized 
by reduced bone density, poor bone quality, and reduced 
bone strength, and thus, increases fracture risk.[1] Societal 
aging unavoidably increases the incidences of osteoporo-
sis and related fractures, which are associated with enor-
mous medical, social, and economic burdens.[2-4]

In recent Korea, the socioeconomic burdens of osteopo-
rosis have increased and mortalities after osteoporosis-re-
lated fractures have become higher than those in the gen-
eral population.[5,6] Nevertheless, the need to diagnose 
and actively treat osteoporosis has not received great con-
cerns in Korea, presumably because the disease is asymp-
tomatic before a fracture occurs. To address this issue, the 
Korea Society of Bone and Mineral Research (KSBMR) pub-
lished osteoporosis and osteoporotic fracture fact sheets 
in 2017, 2018, and 2019 (available at https://www.ksbmr.
org) based on the Korea National Health and Nutrition Ex-
amination Survey (KNHANES) data collated by the Korea 
Centers for Disease Control and Prevention (KCDC) and the 
National Health Information database provided by the Na-
tional Health Insurance Service (NHIS) of Korea.[7-9] These 
fact sheets provided epidemiologic, treatment, and pre-
scription statuses of osteoporosis and osteoporotic frac-
tures in Korea and suggested that the increasing number 
of patients with osteoporosis and related fractures in Korea 
are closely related to the treatment status of these diseases.

Therefore, in this cross-sectional, nationwide survey study, 
we aimed to assemble epidemiological data about osteo-
porosis and osteoporotic fractures based on these fact 
sheets, to provide better understanding of the current situ-
ation in Korea.

 

METHODS

1. Study subjects
This study analyzed participants aged ≥50 years from 

surveys conducted during the second (2008) and third (2009) 
years of the fourth KNHANES and from surveys conducted 
during the first (2010) and second (2011) years of the fifth 
KNHANES for estimating the prevalence of osteopenia and 
osteoporosis in Korea since bone mineral density (BMD) 
data was available only in these periods.[10] This cross-sec-
tional nationwide survey used a stratified, multistage, clus-

tered probability sampling method to select a representa-
tive sample of the noninstitutionalized, civilian Korean pop-
ulation.[11] 

This study also analyzed the National Health Information 
database of the Korea over the period 2008 to 2016. In Ko-
rea, 97.0% of the population is obliged to enroll in the Ko-
rea National Health Insurance Program. All clinics and hos-
pitals submit diagnostic and medical cost data to the Health 
Insurance Review and Assessment Service (HIRA) so that 
medical costs can be refunded by the government. The re-
maining 3% of the population is covered by the Medical 
Aid Program. Thus, nearly all information about disease 
volumes and burdens can be obtained from the National 
Health Information database, with the exception of medi-
cations and procedures that are not covered by insurance.
[5,12] Using this data, we calculated the incidences of os-
teoporotic fractures and determined treatment status of 
osteoporosis and related fractures and the prescription 
status of anti-osteoporotic medications (AOMs). 

2. Definition of osteoporosis and osteoporotic 
fracture

Osteopenia and osteoporosis were defined in the KNH
ANES database using World Health Organization T-scores 
for Asian countries,[13] that is, 2.5 <T-score <-1.0 and T-
score ≤-2.5 either in lumbar spine, femoral neck, or total 
hip, respectively.

In the National Health Information database, patients with 
osteoporosis who accessed medical services were operation-
ally defined using 6 criteria [14]: (1) prescription of medica-
tions exclusively for osteoporosis treatment (bisphosphonate 
[BP], selective estrogen receptor modulators [SERMs], or calcito-
nin); (2) the International Classification of Diseases, Tenth Re-
vision (ICD-10) codes for osteoporosis (M80–M82) and pre-
scription of medications related to osteoporosis (hormones, 
calcium, or vitamin D); (3) elderly patients (men ≥70 years 
old, women ≥65 years old) with ICD-10 codes for osteopo-
rosis; (4) a history of medications known to cause osteoporosis 
plus ICD-10 codes; (5) a history of disease known to cause os-
teoporosis plus ICD-10 codes; or a (6) osteoporosis-related 
fracture. Each fracture code had to be accompanied by a 
physician's claim for site-specific procedure codes to en-
hance the specificity of the operational definitions.[15,16] 

The operational definitions of osteoporotic fractures of 
vertebra, hip, humerus, and distal radius were made using 
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ICD-10 codes and procedure codes using NHIS data. ICD-
10 codes for vertebral fracture were; S22.0 (fracture of the 
thoracic spine), S22.1 (multiple fractures of the thoracic 
spine), S32.0 (fracture of the lumbar spine), S32.7 (multiple 
fractures of the lumbar spine), T080 (fracture of the spine), 
M48.4 (fatigue fracture of vertebra), M48.5 (collapsed ver-
tebra), and M49.5 (collapsed vertebra). ICD codes of hip 
fractures were S72.0 (fracture of the femur neck) and S72.1 
(trochanteric fracture). ICD-10 codes of humerus fractures 
were S422 (fracture of upper end of humerus), S423 (frac-
tured shaft of humerus), and codes for distal radius frac-
tures were S52.5 (fracture of lower end of radius) and S52.6 
(fracture of lower end of both ulnar and radius).[15,16] 

Subsequent osteoporotic fracture was defined as frac-
ture of vertebra, hip, humerus, or distal radius at least 6 
months after index osteoporotic fracture.[15,16] 

3. Classification of AOMs
To determine prescription statuses of osteoporosis and 

osteoporotic fractures in Korea, we gathered information 
on AOM prescriptions from the NHIS data from 2011 to 
2016. We analyzed SERM and BP data because they were 
the only medications covered by health insurance as pri-
mary therapeutic agents for osteoporosis and related frac-
tures during this period. Daily raloxifene and bazedoxifene, 
which are oral medications, were included in the analysis 
as SERMs. Daily risedronate and alendronate and weekly 
risedronate, alendronate, and their cholecalciferol-com-
bined formulations, and monthly ibandronate were in-
cluded in the analysis as oral BPs. Intravenous ibandronate, 
which was injected 3-monthly, and intravenous zoledronic 
acid, which was injected annually, were also included in 
the analysis.

4. Statistical analyses
The primary outcomes of this study were the prevalence 

and incidence of osteoporosis and related fractures, re-
spectively, fatality rates after fractures, and prescription 
status of AOMs. The prevalence of osteopenia and osteo-
porosis were calculated using a simple descriptive method 
using KNHANES (2008-2011) data. Numbers and incidenc-
es of osteoporotic fractures were determined using the 
NHIS data for the period 2008 to 2016 using a simple de-
scriptive method. Crude fatality rates for the 12 months 
following hip or vertebral fractures were calculated using 

the NHIS data for the period 2013 to 2015. Cumulative in-
cidences of subsequent fractures were analyzed using the 
NHIS data for the period 2012 to 2016. Subsequent frac-
tures were followed up for 4 years after the index osteopo-
rotic fracture which was occurred in 2012. AOM usage rates 
by patients with osteoporosis were analyzed using the 
NHIS data in 2010. Numbers of AOM prescriptions issued 
within 12 months of index osteoporotic fractures of hip, 
vertebra, humerus, or distal radius were obtained using 
the 2015 NHIS data and analyzed with respect to sex and 
age, fracture site, and time after fractures. AOM prescrip-
tion trends were analyzed with respect to administration 
route and time after fracture using NHIS data for the peri-
od 2011 to 2016. The compliances to AOMs were analyzed 
using medication possession ratios (MPR) over 24 months 
using the NHIS data for the period 2012 to 2014. MPR was 
defined as the percentage of days an individual was in 
possession of prescribed medications during the whole 
observation period. The compliant group was defined to 
be composed of those with an MPR of ≥80%. 

5. Ethics statement
This study protocol was approved by the Institutional 

Review Board of Inha University hospital. The requirement 
for informed consent was waived by the board because of 
the retrospective nature of the study and the use of de-
identified data.

RESULTS

1. Epidemiologic statuses of osteoporosis and 
osteoporotic fracture in Korea

Among Korean adults aged ≥50 years, 22.4% and 47.9% 
had osteopenia or osteoporosis, respectively. The preva-
lence of osteoporosis increased with age for both genders 
(Table 1), and reached almost 70% in women aged ≥70 
years. Furthermore, the prevalence of osteoporosis was 5 
times higher in women (37.3%) than in men (7.5%), whereas 
the prevalence of osteopenia was similar in women (48.9%) 
and men (46.8%). A half of Korean men aged ≥70 years 
had osteopenia.

In Koreans aged ≥50 years, numbers of osteoporotic 
fractures at hip, vertebra, humerus, and distal radius grad-
ually increased during 2008 to 2016 regardless of gender 
(Fig. 1). However, incidences of these fractures, numbers of 
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Table 1. Prevalences of osteoporosis and osteopenia among Korean 
adults aged ≥50 years

Variables
Osteoporosis (%) Osteopenia (%)

Men Women Men Women

Total 7.5 37.3 46.8 48.9

Age groups (yr)

   50-59 3.5 15.4 43 58.6

   60-69 7.5 36.6 47.6 54.2

   ≥70 18.0 68.5 55.9 30.0

Data was extracted from the Korea National Health and Nutrition Ex-
amination Survey (KNHANES) during 2008 to 2011.

Fig. 1. Trends in the numbers (A) and incidences (B) of osteoporotic fracture among Korean adults aged ≥50 years. Data was extracted from the 
National Health Insurance Service data during 2008 to 2016. 
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Fig. 2. Cumulative incidences of subsequent fractures within 4 years 
of first osteoporotic fracture among Korean adults aged ≥50 years. 
Data was extracted from the National Health Insurance Service data 
during 2012 to 2016.
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fractures relative to the general population, did not increase 
after 2013. Vertebral fractures were most common in all 
age groups, except for women in their 50s. Distal radius 
fractures mainly occurred in the 50s and hip fractures rap-
idly increased from 70 years of age. 

The cumulative incidence of subsequent fractures, addi-
tional fractures from 6 months after first osteoporotic frac-
ture, gradually increased during 4 years of follow-up (Fig. 
2). Subsequent fractures most frequently occurred in ver-
tebra regardless of the sites of first osteoporotic fractures. 

2. Fatalities after osteoporotic fracture in Korea
Crude fatality rates during the first 12 months after hip 

fracture were 14.0% for women and 21.0% for men. Fatali-
ties after vertebral fracture occurred in 4.0% of women 
and 9.0% of men (Table 2). Fatality rates after hip and ver-
tebral osteoporotic fractures were 1.5 and 2.3 times higher, 
respectively, in men than women. In particular, one of five 
elderly Korean men aged ≥70 years with a hip fracture 
died within a year. 

3. Treatment statuses of osteoporosis and 
osteoporotic fracture in Korea

In Korea, the health service utilization rate was estimat-
ed to be ~61% among osteoporosis patients in 2010, and 
only 33.5% of these patients took AOMs. After osteoporot-
ic fracture, only 41.9% of patients started taking AOMs 
during the first 12 months (Table 3), and the proportion of 
women who started taking AOMs was more than twice as 
high (48.2%) as that of men (21.0%). Patients aged 75 to 
89 years in men and 70 to 84 years in women most com-
monly took medication during first 12 months after frac-
ture. Half of the patients with a vertebral fracture took AOMs, 
but smaller fractions of patients with a fracture of hip, hu-
merus, or distal radius did so. The majority of patients who 
took AOMs after osteoporotic fracture started their medi-
cations within 3 months of fracture. 
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Table 2. Crude fatality rates after hip and vertebral fractures in Korean adults aged ≥50 years 

Variables

Hip fracture Vertebral fracture

Men (%) Women (%) Men (%) Women (%)

3 months 6 months 1 year 3 months 6 months 1 year 3 months 6 months 1 year 3 months 6 months 1 year

Total 9.0 14.0 21.0 6.0 9.0 14.0 3.0 5.0 9.0 1.0 2.0 4.0
Age groups
   50-59 1.9 3.6 6.2 1.7 2.9 4.3 0.8 1.5 2.6 0.3 0.7 1.2
   60-69 3.8 6.1 9.8 2.0 3.5 5.3 1.6 3.1 5.2 0.4 0.8 1.5
   70-79 7.2 11.9 18.7 3.0 5.3 8.5 3.2 5.8 10.0 0.8 1.7 3.1
   80-89 15.2 23.0 32.4 6.6 10.6 16.3 5.5 10.0 17.0 2.1 3.9 7.2
   ≥90 25.5 35.1 47.2 14.4 21.5 29.7 11.5 18.4 28.3 5.0 9.3 15.9

Data was extracted from the National Health Insurance Service (NHIS) data during 2013 to 2015.

Table 3. Anti-osteoporotic medication rates after osteoporotic frac-
ture in Korean adults aged ≥50 years

Variables Anti-osteoporotic medication rate (%)

Age groups (yr)

Men 21.0 

50-54 4.8 
55-59 7.4 
60-64 13.1 
65-69 19.6 
70-74 27.5 
75-79 30.2 
80-84 33.0 
85-89 30.9 
90-94 26.9 
≥95 22.4 

Women 48.2 
50-54 15.2 
55-59 24.3 
60-64 37.7 
65-69 50.8 
70-74 57.0 
75-79 58.8 
80-84 56.1 
85-89 48.2 
90-94 39.4 
≥95 30.3 

Fracture site
Hip 36.6 
Vertebra 53.2 
Humerus 22.9 
Distal radius 22.6 

Period 
Within 3 months 35.6 
Within 6 months 39.1 
Within 12 months 41.9 

Data was extracted from the National Health Insurance Service (NHIS) 
data in 2015.

Fig. 3. Medication possession rates (MPR) and compliances with an-
ti-osteoporotic medication after initiation of treatment. The compliant 
group was defined to be composed of those with an MPR of ≥80%. 
Data was extracted from the National Health Insurance Service data 
during 2012 to 2014.
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4. Prescription statuses of AOMs in Korea
During 2011 to 2016, numbers of SERM and BP prescrip-

tions steadily increased at an annual rate of 6%. Numbers 
of oral AOM prescriptions remained constant during this 
period, whereas those of intravenous AOMs increased to 
~41% of total prescriptions in 2016 (Table 4). Regarding 
administration intervals, numbers of 3-monthly AOM pre-
scriptions gradually increased, whereas number of weekly 
prescriptions decreased during 2011 to 2016. 

Despite the steady increase in AOM prescriptions, the 
MPRs of these medications were only 36.1% and 28.1% at 
12 and 24 months, respectively, after treatment initiation 
(Fig. 3). Moreover, the percentages of patients that complied 
with medications after treatment initiation (MPR ≥80%) 
were only 33.2% and 21.5% at 12 and 24 months, respec-
tively.
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DISCUSSION

The KSBMR in cooperation with the KCDC and NHIS, has 
published annual fact sheets on osteoporosis and osteo-
porotic fractures from 2017 to provide up-to-date informa-
tion on osteoporosis and osteoporotic fractures in Korea. 
In this present study based on these fact sheets, we found 
that even though the incidence rate of osteoporotic frac-
tures finally plateaued in 2013 in Korea, there are still a lot 
of patients with osteoporosis or related fractures who need 
to be properly treated for future fracture prevention. How-
ever, the treatment and compliant rates of patients with 
osteoporosis or related fractures were still poor in Korea.

In Korea, about 70% of adults aged ≥50 years have been 
estimated to have low bone density. In fact, the prevalence 
of osteopenia is almost twice that of osteoporosis. Further-
more, the prevalence of osteopenia are similar in men and 
women, while the prevalence of osteoporosis in men is 
only one-fifth of that in women. It is well recognized that 
there are more fractures in patients with BMD T-scores be-
tween -2.5 and -1.0 (osteopenia) than those with BMD T-
scores of ≤-2.5 (osteoporosis) because there are so many 
more patients in this category.[17] Therefore, it is a well-
accepted management concept that strategies for pre-
venting fractures should be initiated from the diagnosis of 
osteopenia.[18] Moreover, patients with osteopenia with 
clinical risk factors of fractures are now regarded to be as 
deserving of treatment as patients with osteoporosis.[4, 
19,20] However, no recommendation has been issued re-
garding the treatment of patients with osteopenia in Korea 
and AOMs such as SERMs and BPs are not currently cov-

ered by health insurance in this patient population. 
Between 2008 and 2016 in Korea, although the absolute 

number of osteoporotic fractures increased year-on-year 
from 186,488 to 275,131, fracture incidence (numbers of 
osteoporotic fractures per 10,000 of the general popula-
tion) has remained constant from 2013. Thus, the observed 
increase in the number of osteoporotic fractures during this 
period is probably due to societal aging.[21] In this regard, 
continuous efforts have been made to provide medical 
treatment to osteoporosis patients in Korea. In particular, 
in 2011, health insurance coverage for AOMs in osteoporo-
sis patients was expanded from a BMD T-score of ≤-3.0 to 
≤-2.5. Accordingly, changes in Korean health care policy 
for patients with osteoporosis have enabled more active 
treatment of those at high risk of fracture.[14]	

A previous osteoporotic fracture history is the strongest 
risk factor of future fracture.[22-27] Approximately half of 
individuals that have experienced one osteoporotic frac-
ture are known to experience another, and the number of 
fractures experienced exponentially increases the risk of 
future fracture. Although few studies have addressed the 
incidence of subsequent fracture, a recent study found 
that the overall cumulative incidence of subsequent frac-
ture following an index fracture was 12% at 24 months.
[28] Similarly, this present study has reported cumulative 
incidences for subsequent fracture of 12.1% and 24.8% 
during 24 and 48 months of follow-up in Korea, respec-
tively, regardless of index fracture type, although vertebrae 
were most frequently affected by secondary fractures. Since 
subsequent fractures impose enormous socioeconomic 
burdens and have relatively high mortality rates,[29-31] it 

Table 4. Anti-osteoporotic medication trends among Korean adults aged ≥50 years

Variables
Prescription of anti-osteoporotic medication (n)

2011 2012 2013 2014 2015 2016

Route

   Oral 1,077,016 1,187,555 1,212,310 1,206,894 1,127,406 1,093,921

   Intravenous 166,685 228,492 320,805 467,054 612,295 753,858

Interval

   Daily 77,839 111,416 134,566 153,664 177,940 190,609

   Weekly 814,077 855,340 817,783 770,707 681,560 640,408

   Monthly 180,474 217,613 257,804 280,908 266,921 262,686

   3-monthly 81,903 110,979 158,652 231,476 292,177 358,161

   Yearly 1,787 5,069 1,715 2,111 25,765 35,177

Data was extracted from the National Health Insurance Service (NHIS) data during 2011 to 2016.
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is important that patients with an osteoporotic fracture 
history be identified and provided proper management to 
prevent future fractures. 

Nevertheless, only a relatively small number of patients 
are being treated for osteoporosis in Korea. In particular, 
only 4 of 10 patients with an osteoporotic fracture history 
take AOMs during the 12 months after fracture. The per-
centage of vertebral fracture patients prescribed AOMs 
during the 12 months after fracture was higher (53.2%) 
than for those with a hip (36.6%), humerus (22.9%), or dis-
tal radius (22.6%) fracture. The under-treatment of patients 
at high risk for osteoporotic fracture, including those with 
a fracture history, is a worldwide management problem.
[32-34] This treatment gap results from the under-diagno-
sis of osteoporosis, concerns about the adverse effects of 
medications (e.g., medication-related osteonecrosis of the 
jaw [MRONJ] and atypical femoral fracture [AFF]), misun-
derstanding of the benefit to risk ratio of medication, and 
poor coordination between health care systems. In partic-
ular, by missing the opportunity to respond properly to 
first fractures, healthcare systems worldwide have failed to 
prevent second and subsequent fractures.[35] 

In this regard, several efforts have been made in Korea 
to improve the management of patients with osteoporosis 
and related fractures. Specifically, Korea participates in 
“World Osteoporosis Day”, an annual campaign dedicated 
to raising global awareness of the need to prevent, diag-
nose, and treat osteoporosis and related bone diseases 
(iofbonehealth.org/world-osteoporosis-day-2017). More-
over, the KSBMR published a position statement regarding 
the adverse effects of AOMs, including MRONJ and AFF, in 
2015 [36] that contained precise definitions and the epide-
miologies of these adverse effects and suggested treat-
ment and preventative strategies. Recently, the KSBMR 
also established a “Fracture Liaison Service (FLS)”, a coordi-
nator-based, secondary fracture prevention service imple-
mented by health care systems. This service is designed to 
close the care gap for fracture patients (80% of whom are 
currently not offered screening or treatment for osteopo-
rosis) and to enhance communication between health care 
providers by providing a care pathway for the treatment of 
fragility fracture patients.[37] The FLS committee of the 
KSBMR recently published a guidebook on this coordina-
tor-based secondary fracture prevention [38] and is also 
running a pilot project aimed at developing regular coor-

dinator training program.
BPs remain the mainstay medical treatment of osteo-

porosis for a long time, despite the relatively recent intro-
ductions of new anti-resorptives and anabolic agents. 
BPs that are administered via new routes or at extended 
intervals have also been developed that offer advantages 
over conventional treatments. BPs administered intrave-
nously alleviate gastrointestinal discomfort in many el-
derly patients exposed to polypharmacy, and BPs admin-
istered weekly, monthly, 3-monthly, or annually reduce 
the burden of taking medications. In this regard, num-
bers of prescriptions for intravenous or less frequently 
administered AOMs have steadily increased in Korea. 
Nevertheless, compliance with AOMs is still poor as fewer 
than a half of patients prescribed AOMs comply with 
medication requirements during the first 12 months. This 
low compliance in Korea, which is also a worldwide prob-
lem, may stem from insufficient recognition of the im-
portance of osteoporosis management in terms of main-
taining quality of life and reducing the enormous socio-
economic burdens associated with this disease. More-
over, exaggerated concerns regarding the rare complica-
tions of BPs may lead to the passive treatment of osteo-
porosis.[35]

This is the first epidemiologic study to be conducted on 
osteoporosis and related fractures in Korea using national-
ly representative data from KNHANES and NHIS. This study 
accurately presents the current epidemiologic status and 
statuses of treatment and prescriptions in patients with 
osteoporosis and related fractures in Korea, as we were able 
to investigate the whole Korean population using health 
insurance and health aid service data. However, this study 
also had its limitations. There are disadvantages of insur-
ance claim database such as incorrect diagnostic coding, 
misclassification error by patient defining algorithms, and 
failure to include prescription outside insurance coverage. 
Specifically regarding medication analysis, we could not 
retrieve data regarding AOMs taken by osteopenia patients. 
Moreover, since insurance policy was just expanded to 
cover denosumab as a first-line treatment for osteoporosis 
in 2019 and teriparatide is still approved as a second-line 
treatment, we were unable to analyze the prescription pat-
terns of these newly developed AOMs. 

As the population in Korea ages, it appears inevitable 
that the number of patients with osteopenia, osteoporosis, 
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and related fractures will continue to increase. Fortunately, 
the incidence rate of osteoporotic fractures among Korean 
has plateaued, but treatment and compliance rates are still 
poor among osteoporotic fracture patients. Therefore, con-
tinuous efforts are required to identify patients at high risk 
of osteoporotic fracture and to ensure these patients be 
provided proper management that reinforces the need to 
comply with treatment.
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