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Background: The present study estimated healthcare costs of osteoporotic fractures in-
cluding spine, hip, distal radius and humerus in Koreans over 50 years of age using na-
tional claims data. Methods: Korea National Health Insurance data between 2008 and 
2011 was searched for all claims records of outpatient visits or hospital admissions of pa-
tients ≥50-year-of-age. Osteoporosis-related fractures were identified using certain the 
International Classification of Diseases, Tenth Revision codes and site-specific physician 
claims for procedures in a patient age cut-off value of 50 years. The healthcare costs in-
cluded acute phase costs accounting for emergency medical care given immediately af-
ter fracture, costs due to further hospitalization and surgical procedures, physiotherapy 
sessions according to the site of the fracture, and outpatient visits in the year after dis-
charge. Results: The total estimated healthcare costs of osteoporotic fractures in 2011 
was $722 million. From 2008 to 2011, the total number and healthcare costs of osteopo-
rotic fractures increased 28.9% (from 127,070 to 163,823) and 31.6% (from $549 million 
to $722 million), respectively. The portion of national health care expenditure was ranged 
from 2.3% in 2008 to 2.2% in 2011. The mean healthcare cost of osteoporotic fractures 
per person increased 2.1% from $4,321 in 2008 to $4,410 in 2011.The mean healthcare 
costs were highest for hip fractures followed by spine, humerus, and distal radius fractures. 
Conclusions: Total Healthcare costs of osteoporotic fractures in South Koreans ≥50-year-
of-age increased between 2008 and 2011. This trend will likely continue, which is an im-
portant health problem in the elderly population and economically.
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INTRODUCTION

Osteoporosis is a common condition that makes low trauma fractures more like-
ly. Osteoporosis-related fractures including spine, hip, wrist, and humerus are im-
portant causes of morbidity, disability, and mortality in elderly patients, and also 
increases the economic burden of health care.[1-3] Although the incidence of ma-
jor osteoporotic fractures has remained steady or declined in western industrial-
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ized countries during the last decade,[4-6] the total number 
of osteoporotic fractures is still increasing. Other countries 
are reporting increasing trend of osteoporotic fractures. [7,8] 

South Korea became an aging society (elderly popula-
tion ≥7% of the total population) in 2000. In 2018, South 
Korea will become an aged society (defined as an elderly 
population ≥14% of the total population), and by 2026 
will be a super-aged society (elderly population ≥20% of 
the total population). This will increase the proportion of 
the population with age-related frailty. A higher prevalence 
of osteoporotic fractures is anticipated. In South Korea >50- 
year-of-age, 59.5% of women and 23.8% of men will expe-
rience osteoporosis-related fractures.[9] This will impose 
increasing economic and healthcare burdens.

Several studies regarding cost of osteoporotic fractures 
have been reporting and emphasizing excess costs for their 
fractures, however the situation for South Korea is unclear. 
The present study was undertaken to estimate healthcare 
costs of osteoporotic fractures including spine, hip, distal 
radius and humerus in Koreans over 50 years of age using 
national claims data from 2008 to 2011 and to compare 
findings with other studies.

METHODS

1. Database
The Korean National Health Insurance (KNHI) covers 100% 

of the population including 97% health insurance and 3% 
medical aid.[3] All information about the volume and bur-
den of diseases can be obtained from this centralized da-
tabase, with the exception of procedures that are not cov-
ered by insurance, such as cosmetic surgery or traffic acci-
dents, which are covered by commerical insurance. All clin-
ics and hospitals submit data on inpatients and outpatients 
including data on diagnosis and medical costs for claims 
purposes. KNHI data include information on date of discharge 
and discharge diagnoses (both principal diagnoses and 
additional diagnoses) that are assigned exclusively by the 
physician at discharge according to the International Clas-
sification of Diseases, Tenth Revision (ICD-10). The advan-
tage of using osteoporotic fracture study data from KNHI is 
that high-energy trauma fractures, such as from traffic or 
industrial accidents, are automatically excluded since their 
costs are covered by different insurance systems. In this 
study, the complete paid claims data and eligibility files 

were merged to create a database consisting of data for all 
filled prescriptions, procedures, outpatient physician en-
counters, and hospitalizations. All traceable personal iden-
tification numbers were transformed into anonymous codes.

2. Osteoporotic fracture
KNHI data colletced between January 1, 2008 and De-

cember 31, 2011 were searched to identify all claims re-
cords of outpatient visits or hospital admissions of patients 
≥50-year-of-age. Osteoporosis-related fractures were 
identified using certain ICD-10 codes and site-specific phy-
sician claims for procedures.[10-13] Fractures were identi-
fied on the basis of selected ICD-10 codes for hip (ICD-10 
codes S72.0 [fracture of the femoral neck], S72.1 [pertro-
chanteric fracture] and seven procedures [open reduction 
of fractured extremity-femur, closed pinning-femur, exter-
nal fixation-pelvis/femur, closed reduction of fractured ex-
tremity-pelvis/femur, bone traction, skin traction, hemiar-
throplasty-hip]); spine (S22.0 [fracture of the thoracic spine], 
S22.1 [multiple fractures of the thoracic spine], S32.0 [frac-
ture of the lumbar spine], M48.4 [fatigue fracture of verte-
bra] and M48.5 [collapsed vertebra]); distal radius (S52.5 
[fracture of the distal radius] and S52.6 [combined fracture 
of the distal radius/ulna]); humerus (S42.2 [fracture of the 
proximal humerus] and S42.3 [fracture of shaft of humer-
us]); and overall fractures.[9] The date of earliest qualifying 
fracture code was considered the index date. An incident 
fracture was identified if there was one hospitalization or 
two physician visits (within 6-month) with the relevant di-
agnosis code, provided that this was preceded by a 6-month 
period (washout) without any codes for the same diagno-
sis. To exclude treatment costs of other severe diseases, pa-
tients who were diagnosed with organ transplantation, 
chronic renal failure, and other severe diseases were ex-
cluded. The total number of men and women >50-year-
of-age in the Korean population was obtained on 23 Au-
gust 2010 from the web site of the Statistics Korea (http://
www.kosis.kr/), which is the central government organiza-
tion for statistics.

3. Healthcare costs estimations 
We estsimated direct healthcare costs based on an insur-

ance perspective. The healthcare costs are expenditures 
spent on the medical procedures and services associated 
with treatment performed in hospitals or clinics. These in-
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clude costs for hospitalization, outpatient visits, and pre-
scription drugs. The health insurance claims data were an-
alyzed to calculate both outpatient and inpatient costs re-
lated to osteoporotic fractures. Claims amount for the first 
visit and for the follow-up treatments for 1 year were tal-
lied for each patient. When clinics and hospitals manage 
insured patients, they request reimbursement of medical 
costs from the KNHI at the end of each month. As the KNHI 
program covers osteoporosis and its related diseases, near-
ly all cases of osteoporotic fracture were covered in this 
analysis. For drug expenditures, inpatient costs already in-
cluded drug costs incurred during hospitalization. Outpa-
tient drug expenses were calculated using the proportion 
of outpatient, and inpatient-outpatient drug costs provid-
ed in the annual National Health Insurance Service (NHIS) 
statistical report. Because there is only one insurance sys-
tem in Korea, KNHI claims data are nationally representa-
tive of medical care costs covered by the Korean insurance 
program. However, KNHI claims data do not include non-
covered costs, such as for assistive devices, caregivers, and 
over the counter (OTC) drugs. All costs were first calculated 
in Korean Won (KRW) and then converted to United States 
dollars (USD) by using the 2011 year average conversion 
rate of 1,107 KRW per 1 USD (http//ecos.bok.or.kr/). 

4. Ethics statement
The study protocol was approved by the NHIS Institution-

al Review Board (number: NHIS-2015-4-001). Informed con-
sent was exempted by the board.

RESULTS

1. Rate of osteoporotic fractures
Bewteen the 2008 and 2011, of 690,439 osteoporotic 

fractures, 97,932 (14.2%) osteoporotic fracture were ex-
cluded due to patients who were diagnosed with organ 
transplantation, chronic renal failure, and other severe dis-
eases. Therefore, 592,507 of osteoporotic fractrures were 
included. The total number of all osteoporotic fractures 
among Koreans ≥50-year-of-age increased 28.9% (from 
127,070 to 163,823) The largest increase in the number of 
fractures was distal radius fracture (31.6%) and then spine 
fracture (29.5%). All osteoporotic fractures increased by 
6.6% per year (Table 1). The age adjusted incidence of os-
teoporotic fractures increased from 1,127/100,000 in 2008 
to 1,295/100,000 in 2011, and the gender specific incidence 
was increased by 14.1% in men and 16% in women (Fig. 1). 

2. Healthcare cost of osteoporotic fracture
Consistent with increases in the absolute number of frac-

tures, total healthcare costs during the 12 months follow-
ing the osteoporotic fracture increased by 22.4% in men 
and 34.5% in women over 4 years. The proportion of na-
tional health care expenditures was steady from 2.3% in 
2008 to 2.2% in 2011 (Table 2).

In 2011, the total estimated healthcare costs of osteopo-
rotic fractures was $722million, of which $559 million (77.3%) 
was for the treatment of women and $164 million (22.7%) 
for men. 

The mean healthcare cost per patient was increased 2.1% 
from $4.321 in 2008 to $4,410 in 2011 (Table 3). Resource 
use data in 2011 indicated that hospitalization accounted 
for $480 million (66.5%) of this expense, followed by out-
patient care ($127 million, 17.6%) and drug therapy ($116 

Table 1. The absolute number of osteoporotic fracture after exclud-
ing patients with severe disease in Koreans over 50 years old

2008 2009 2010 2011
Change 
2011 vs. 
2008 (%)

Change 
per year 

(%)

Spine 56,201 61,559 70,917 72,793 29.5 6.7

Hip 16,314 16,810 19,503 19,706 20.8 4.8

Humerus 7,299 7,787 8,845 8,866 21.5 5.0

Distal radius 43,016 43,667 61,779 56,596 31.6 7.1

≥2 sites 4,240 4,753 5,994 5,862 38.3 8.4

Total 127,070 134,576 167,038 163,823 28.9 6.6
Fig. 1. Age-standard incidence (per100,000) of osteoporotic fracture 
in Korean over 50 years old between 2008 and 2011.
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million, 15.9%). The estimated cost of hospitalization, out-
patient, and drug therapy was increased by 28.7%, 39.8%, 
and 35.3%, respectively, during the study period (Fig. 2). 

Although the total number and healthcare costs of os-
teoporotic fractures in men were 4 times and 3 times lower 
than in women, respectively, the mean healthcare cost in 
men was 1.2 times higher than in women during the study 
period (Table 2 and 3).

Compared by age, the total healthcare costs increased in 
people aged 50 to 79 years and decreased thereafter. How-
ever, the mean healthcare cost ≥80-year-of-age was 1.9 

times higher than for patients in their 50s. According to in-
surance type, as expected, the total healthcare cost of the 
medical insurance system was 4 to 6 times higher than the 
medical aid system. But, the mean healthcare cost was un-
expectedly higher in patient reimbursed by the medical 
aid system. As expected, total healthcare costs were high-
est in clinic, followed by general hospital. According to re-
gional classification, total health care cost was highest in 
Seoul and Gyeonggi-do, followed by Gyeongsang-do, Je-
olla-do, Chungcheong-do, Gangwon-do, and Jeju-do. How-
ever, mean healthcare cost was highest in Jeolla-do, followed 

Table 2. Annual total healthcare costs ($, million) for osteoporotic fractures in Koreans over 50 years old between 2008 and 2011

Parameters 2008 2009 2010 2011 Change 2011 vs. 
2008 (%)

Change per  
year (%)

Total healthcare cost 549 604 718 722 31.6 9.6

National health care expenditure (n) 23,830 27,073 30,530 32,571 36.7 11.0

National health care expenditure (%) 2.3 2.2 2.4 2.2 -3.7 -1.3

Sex

   Men 134 147 169 164 22.4 7.0

   Women 415 457 550 559 34.5 10.4

Age

   50-59 68 74 95 92 35.1 10.6

   60-69 130 135 163 147 13.1 4.2

   70-79 211 234 272 278 31.7 9.6

   ≥80 141 161 188 206 46.8 13.7

Insurance type

   Health insurance 440 487 607 617 40.2 11.9

   Medical aid 109 117 112 106 -3.2 -1.1

Medical institution type

   Tertiary hospital 42 48 57 45 7.9 2.6

   General hospital 102 115 140 153 50.6 14.6

   Hospital 98 108 114 131 32.9 10.0

   Clinic 300 325 400 386 28.6 8.8

   Health center 7 7 8 8 6.6 2.2

Region

   Seoul, Gyeonggi-do 210 227 288 274 30.5 9.3

   Jeolla-do 88 100 109 116 32.0 9.7

   Gangwon-do 21 22 26 26 21.1 6.6

   Gyeongsang-do 160 179 205 215 34.2 10.3

   Chungcheong-do 64 70 83 84 30.8 9.4

   Jeju-do 5 6 7 7 39.1 11.6

Sites

   Spine 248 275 313 328 32.2 9.7

   Hip 137 145 163 164 19.3 6.1

   Humerus 27 32 35 35 25.9 8.0

   Distal radius 101 112 159 147 45.0 13.2
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Table 3. Mean healthcare cost ($) for osteoporotic fractures in Koreans over 50 years old between 2008 and 2011

Parameters 2008 2009 2010 2011 Change 2011 vs. 
2008 (%)

Change per  
year (%)

Overall 4,321 4,490 4,300 4,410 2.1 0.7
Sex
   Men 4,987 5,139 4,975 4,856 -2.6 -0.9
   Women 4,142 4,314 4,128 4,294 3.7 1.2
Age
   50-59 2,970 3,129 2,977 2,940 -1.0 -0.3
   60-69 3,827 3,974 3,800 3,808 -0.5 -0.2
   70-79 4,955 5,079 4,886 4,992 0.7 0.2
   ≥80 5,061 5,230 5,151 5,364 6.0 2.0
Insurance type
   Health insurance 3,965 4,098 4,066 4,218 6.4 2.1
   Medical aid 6,772 7,461 6,256 6,006 -11.3 -3.9
Medical institution type
   Tertiary hospital 7,040 7,178 6,995 6,537 -7.1 -2.4
   General hospital 6,001 6,088 5,883 5,987 -0.2 -0.1
   Hospital 5,813 5,899 5,176 5,233 -10.0 -3.4
   Clinic 3,526 3,681 3,608 3,703 5.0 1.6
   Health center 3,308 3,288 3,363 3,537 6.9 2.3
Region
   Seoul, Gyeonggi-do 4,226 4,407 4,147 4,288 1.5 0.5
   Jeolla-do 4,614 4,809 4,614 4,731 2.5 0.8
   Gangwon-do 4,040 4,453 4,242 4,309 6.7 2.2
   Gyeongsang-do 4,402 4,549 4,435 4,462 1.4 0.4
   Chungcheong-do 4,146 4,204 4,162 4,322 4.2 1.4
   Jeju-do 4,542 4,564 4,350 4,237 -6.7 -2.3
Sites
   Spine 4,422 4,462 4,420 4,512 2.0 0.7
   Hip 8,407 8,654 8,342 8,302 -1.3 -0.4
   Humerus 3,756 4,119 3,954 3,893 3.6 1.2
   Distal radius 2,351 2,566 2,573 2,591 10.2 3.3

Fig. 2.  Estimated cost according to healthcare resource for osteoporotic fracture. (A) Total health care cost ($, million) and (B) Mean health care 
cost ($).
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by Gyeongsang-do. 
Concerning anatomical classifications, although total 

healthcare costs were highest for spine fractures, followed 
by hip fractures, distal radius fractures, and humerus frac-



Ha Young Kim, et al.

130  http://e-jbm.org/ https://doi.org/10.11005/jbm.2017.24.2.125

tures. Mean healthcare costs were highest for hip fractures, 
and followed by spine fractures, humerus fractures, and 
distal radius fractures. 

The mean healthcare costs in 2011 were $4,512 for spine 
fractures, $8,302 for hip fractures, $3,893 for humerus frac-
tures, and $2,591 for distal radius fractures. 

Increased in total healthcare costs were evident for all 
fracture types with the largest percentage increase in dis-
tal radius fractures (45%) and spine fractures (32.2%) in-
crease. Although total healthcare cost of hip fractures in-
creased by 6.1% per year, mean healthcare costs decreased 
by 0.4% per year (Table 2 and 3).

DISCUSSION

The present data clarify the economic burden in South 
Korea of osteoporotic fractures including spine, hip, distal 
radius, and humerus fractures. This information has been 
widely reported elsewhere, but his is the first study of the 
nationwide healthcare costs of osteoporotic fractures in 
South Korea and these results are expecting general popu-
lation and government officials will increase the attention 
to osteoporosis and related fractures. 

A continuous increase in the national fracture trend and 
the annual costs for osteoporotic fractures over the 4 years 
study period between 2008 and 2011 was evident in men 
and women. During this time, the number of osteoporotic 
fractures increased by 28.9% and the total healthcare cost 
increased by 31.6%. Total healthcare costs of osteoporotic 
fracture steeply increased from $549 million in 2008 to $722 
million in 2011. The total cost in 2011 included $559 mil-
lion for women and $164 million for men. Concerning the 
cost depending on the type of fracture, the most expen-
sive fracture for both genders was spine fracture, account-
ing for 43% to 45% of the total costs. 

These findings are inconsistent with other reports. In Den-
mark, the total cost of osteoporotic fractures was estimat-
ed to €1.563 billion in 2011, at €628 million and €936 mil-
lion for men and women, respectively.[14] The most ex-
pensive fracture was first hip fracture accounting for 20% 
to 38% of the total costs. In the US, the direct cost burden 
of all osteoporotic fractures was estimated at $16.9 billion 
in 2005.[15] Total cost distribution by fracture type revealed 
that hip fractures accounted for 72% of the total cost (but 
only 14% of fracture), followed by other fractures (14%), 

spine fractures (6%), pelvic fractures (5%), and wrist frac-
tures (3%). In our study, the overall distribution of incident 
fractures revealed that spine fractures comprised the larg-
est share (43-46%), followed by distal radius fractures (32-
37%), hip fractures (12-13%), and humerus fractures (5-6%). 
The proportion of spine fractures in our study was higher 
than in the other studies.

For spine fractures, the true prevalence is expected to be 
underestimated, since the majority are asymptomatic and 
morphometric.[16] Because of the difference in health in-
surance system between nations (KNHI covers 100% of the 
population), the numbers identified by diagnosis codes in 
other country might represent the minority of spine frac-
tures. 

Presently, the mean healthcare cost in 2011 was estimat-
ed as $4,410; mean cost was highest for hip fractures ($8,302), 
followed by spine fractures ($4,512), humerus fractures 
($3,893), and distal radius fractures ($2,591). The costs of 
hip fractures are notoriously highest among osteoporotic 
fractures. The costs of osteoporotic hip fractures have been 
amply studied.[14,17-24] The mean cost of hip fractures is 
difficult to compare between the present and prior studies 
due to differences in study year, study region, evaluation 
methods, size of population investigated, different age 
groups, and data presentation. With that caveat, a summa-
ry of mean healthcare costs of hip fractures is presented in 
Table 4. The mean cost of hip fracture in Korea is higher 
than those in China, Lituania, and Mexico, but is consider-
ably lower than in the United States and many European 
countries. A 2012 study based in western China reported 
that the mean cost was highest in hip fractures ($3,688), 
followed spine fractures ($2,774), and wrist fractures ($1,166). 
[23] In the US, the mean cost of hip fractures ranged from 
$8,358-$32,195, followed by spine fractures (range, $6,346-
$11,286), and wrist and forearm fractures (range, $1,885- 
$12,136 ).[19]

Although the total cost of osteoporotic fractures was 
higher in women than men, the mean cost of osteoporotic 
fractures in men was more expensive than in women. The 
higher total costs in women were caused by higher inci-
dence of osteoporotic fractures than in men. Therefore, to 
decrease the economic burden of osteoporotic fracture, an 
active intervention strategy should be established to man-
age fracture related risk factors in osteoporotic women. 
The present mean cost data are inconsistent with other 
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Table 4. Mean healthcare costs of hip fracture and osteoporotic fractures in other studies

References Region Data source Cost Hip fracture (mean) Osteoporotic fracture (mean)

Hansen et al. 2013 [14] Denmark 
2011 (€, EUR)
≥50 years

Administrative 
data

Direct and produc-
tivity

M: 13,683, F: 9,385 lifetime Total costs: 1.563 Billion EUR

Qu et al. 2014 [23] Western China
2012 ($, USD)
≥50 years

Questionnaires Direct and indirect T: 4,330 a year Vertebrae: 3,409, wrist: 1,401

Clark et al. 2008 [20] Mexico
2006 ($, USD)
≥50 years

Questionnaires Direct T: 6,206-13,778 (range) a year NR

Tamulaitiene and  
Alekna 2012 [24]

Lithuania 
2010 (€, EUR)
≥50 years

Retrospective 
chart review

Direct T: 2,527, M: 2,361, F: 2,579 NR

Leslie et al. 2013 [21] Canada
2009 (C$, CAD)
≥50 years

Claim database M: 21,369, F: 25,369 a year NR

Budhia et al. 2012 [19] USA
1992-2008
≥45 years

Review article Direct T: 8,358-32,1959 (range) Vertebra: 6,346-11,286,  
wrist: 1,885-12,136

Ohsfeldt et al. 2006 [22] USA
2003 ($, USD)
≥45 years

Retrospective  
cohort

Direct T: 26,856, M: 23,423,  
F: 28,110 a year

Wrist: 2,688, humerus: 5,567

Borgström et al. 2006 [17] Sweden
2004 (€, EUR)
≥50 years

Prospective obser-
vation

Direct and indirect T: 14,221 a year Vertebra: 12,544, wrist: 2,147 

Bouee et al. 2006 [18] Five European
2002 (€, EUR)
≥50 years

Prospective obser-
vation

Direct T: 9,907 (France), T: 9,674 
(Belgium), T: 8,346 (Italy),  
T: 9,772 (Spain), T: 8,822 
(UK)

Wrist: 2,313 (France), 2,011 
(Belgium), 2,685 (Italy), 1,246 
(Spain), 2,323 (UK)

Humerus: 3,914 (France), 5,128 
(Belgium), 3,863 (Italy), 2,126 
(Spain), 3,700 (UK)

Current study South Korea
2011 ($, USD)
≥50 years

Claim database Direct T: 8,302 a year Wrist (2,591), vertebra (4,512), 
humerus (3,893)

EUR, Euro; USD, United State dollar; CAD, Canada dollar; USA, United States of America; M, male; F, female; T, total; UK, United Kingdom; NR, not re-
ported.

studies. A study from Denmark reported similar findings, 
with the estimated average incremental costs imposed by 
osteoporotic fractures for men and women ≥50-year-of-
age in 2011 was €35,714 and €26,152 per person, respec-
tively. Although women consumed the highest total cost, 
men on average were more expensive than women be-
cause more women are at risk of developing osteoporosis 
(40.8% vs. 17.7%).[14,25] However, in the US, the mean 
cost of osteoporotic fractures in women was higher than 
in men.[22] The US study evaluated the fragility fracture-
related direct medical costs during the first year following 
a nonvertebral fracture in a managed care setting. The mean 
costs per fracture per year for all nonvertebral fractures 
were $11,013 in women and $10,593 in men.[22] 

It is worth comparing the total cost of osteoporotic frac-

ture with that due to other diseases to help understand 
the relative economic impact of osteoporotic fracture. The 
annual insurance-covered medical cost of osteoporotic frac-
ture in our study ($722 million in 2011) was higher than 
the direct medical costs for acute myocardial infarction 
($607 million in 2012).[26] On the basis of these results, 
the relative scale of osteoporotic fracture costs can be pre-
dicted, which highlights the need for prevention and man-
agement strategies for osteoporotic fractures. By compar-
ing the estimated economic burden of multiple diseases, 
government officials can make informed decisions about 
the allocation of resources to service provision, prevention 
strategies, and research funding.

The study had several limitations. First, only the direct 
healthcare costs covered by insurance were assessed. Non-
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medical costs, such as over-the-counter products or herbal 
medicines, transportation costs, and caregiver costs, as well 
as indirect costs including lost productivity were not evalu-
ated. Considering that many Korean patients at risk of frac-
ture use herbal medicines for musculoskeletal symptoms, 
the potential medical costs of osteoporotic fractures could 
be substantially greater than shown. Further studies that 
include non-medical and indirect costs might be necessary 
to evaluate the economic burden of osteoporotic fractures 
in South Korea. Second, the quality of life was not been es-
timated or valued for this study population. If these costs 
were considered, the economic burden due to osteoporot-
ic fracture could be even higher. Third, to minimize overes-
timation of direct cost of osteoporotic fracture, 97,932 (14.2%) 
of osteoporotic fracture who had concomitant diseases 
such as organ transplantation, chronic renal failure, and 
other severe diseases were excluded. Therefore, direct costs 
in this study are possible to underestimate. Finally, direct 
comparison between the data regarding cost of osteopo-
rotic fractures was nearly impossible because of differenc-
es in study duration, study region, size of population inves-
tigated, different age groups, data presentation and study 
designs. 

CONCLUSION

Total healthcare costs of osteoporotic fractures in South 
Korea was estimated using nationally representative KNHI 
data and determined to be $722 million, the equivalent of 
2.2% of the national health care expenditure in 2011. The 
total healthcare cost of osteoporotic fractures has increased 
by 6.6% per year from 2008 to 2011. Considering the rapid 
aging in the South Korean population, the economic bur-
den of osteoporotic fractures will be an ongoing important 
health problem in elderly population. Therefore, public health 
strategy preventing osteoporotic fractures to minimize the 
economic burden would be prudent.
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