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a b s t r a c t

Objectives: Hip fracture is a major public health problem. Earlier studies projected that the total number
of hip fracture will increase dramatically by 2050, and most of the hip fracture will occur in Asia. To date,
only a few studies provided the updated projection, and none of them focused on the hip fracture
projection in Asia. Thus, it is essential to provide the most up to date prediction of hip fracture in Asia,
and to evaluate the total direct medical cost of hip fracture in Asia.
Methods: We provide the updated projection of hip fracture in 9 Asian Federation of Osteoporosis So-
cieties members using the most updated incidence rate and projected population size.
Results: We show that the number of hip fracture will increase from 1,124,060 in 2018 to 2,563,488 in
2050, a 2.28-fold increase. This increase is mainly due to the changes on the population demographics,
especially in China and India, which have the largest population size. The direct cost of hip fracture will
increase from 9.5 billion United State dollar (USD) in 2018 to 15 billion USD in 2050, resulting a 1.58 fold
increase. A 2%e3% decrease in incidence rate of hip fracture annually is required to keep the total number
of hip fracture constant over time.
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Conclusions: The results show that hip fracture remains a key public health issue in Asia, despite the
available of better diagnosis, treatment, and prevention of fracture over the recent years. Healthcare
policy in Asia should be aimed to reduce the burden of hip fracture.
© 2018 The Korean Society of Osteoporosis. Publishing services by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Osteoporotic fracture is a major public health problem that is
known to be associated with increased dependency, morbidity,
and mortality. Among all osteoporotic fracture, hip fracture in-
curs the greatest morbidity, mortality, and costs. Studies by
Cooper et al. [1] and Gullberg et al. [2] in 1990s projected that
approximately 4.50e6.26 million of hip fractures will occur
worldwide by 2050, where half of them will occur in Asia. Thus,
a huge effort, including improve diagnosis and medications,
various fracture prevention programmes, and research, has been
undertaken to reduce the incidence of fracture worldwide.

Multiple studies have shown that incidence of hip fracture has
been stabilized or reduced slightly in many countries or cities, such
as Spain [3], Japan [4], United States [5], France [6], Taiwan [7], and
Hong Kong [8]. However, this might not be the case for some
countries, such as China [9,10] and Korea [11,12]. On the other hand,
life expectancy worldwide has increased by 5 years in the last 15
years, according to theWorld Health Organization [13]. This implies
that the total number of hip fracture may be continue to rise with
the changing demographics, despite the decrease in the incidence
of hip fracture reported in some countries. Therefore, we aim to
provide the best estimate of hip fracture in Asia using the most
updated information, and to evaluate the total direct medical cost
of hip fracture in Asia.

2. Methods

2.1. Data sources

Data on incidence rate of hip fracture was obtained from 9
Asian Federation of Osteoporosis Societies (AFOS) members,
including China [14,15], Hong Kong [16], India [17], Japan
[18,19], Korea [20], Malaysia [21], Singapore [21], Taiwan
[22,23], and Thailand [24] (Table 1). For Taiwan, we noted that a
large difference in the incidence of hip fracture were estimated
by two studies, due to Chie et al. [22] and Wang et al. [23] used
International Classification of Diseases (ICD), 9th revision (ICD-
9) of 820.XX (proximal femur fracture) and 820.XX to 821.XX
(other femur fracture) to define hip fracture, respectively. To be
conservative, we included both studies in the estimation of the
total number of hip fracture. Only publications using nation-
wide or big databank that provided age-specific incidence of hip
fracture between ages 50 and� 80 years were included. Such
decision provides a more accurate projection and accounts for a
more realistic impact on total numbers of hip fractures due to
change in the population demographics. Since 2 sets of hip
fracture data were available for China, Japan, and Taiwan, the
mean of the two estimates was used.

Similarly, direct costs of hip fracture were obtained from pub-
lications and available government data (Table 2) from China [25],

Table 1
Incidence rate of hip fractures in 9 Asian Federation of Osteoporosis Societies (AFOS) members.

AFOS
members
[reference]

Definition of hip fracture Year
of
dataa

Sex Incidence in specific age group (per 100,000
person-years)

50
e54

55
e59

60
e64

65
e69

70e74 75e79 �80

China [15] ICD10: S72.002, S72.0052 for cervical fracture and S72.101,S72.1051, S72.1052, S72.2051
for trochanteric. Subtrochantericfractures (S72.2051) were included in the groupof
trochanteric fractures.

2010 Male 44.0 48.0 46.0 65.0 126.0 237.0 557.4
Female 23.8 32.6 92.3 167.1 248.3 382.0 672.1

China [14] "cervical fracture” or “trochanteric fracture”. 2015 Male 36.8 60.8 57.1 86.6 114.5 234.8 236.0
Female 23.8 32.6 92.3 167.1 248.3 382.0 416.5

Hong Kong
[16]

(ICD-10) S72.0eS72.2 (fracture of femoral neck) 2000
e2004

Male 12.0 25.0 51.0 102.6 212.2 450.0 1210.8
Female 8.8 23.6 68.0 156.0 364.4 830.8 2174.3

India [17] Fracture of the proximal femur (ICD-10: S72.0-72.2 2009 Male 79.0 83.0 72.0 90.0 101.0 338.0 447.4
Female 85.0 110.0 103.0 161.0 165.0 441.0 377.5

Japan [19] Not mentioned 2012 Male 22.3 22.3 50.3 50.3 168.8 168.8 723.0
Female 31.3 31.3 86.6 86.6 367.1 367.1 1860.8

Japan [18] All fractures were categorized as either neck or trochanteric (including subtrochanteric). 2015 Male 7.1 12.1 38.1 62.0 90.3 141.8 496.9
Female 28.6 33.9 61.3 62.6 165.6 308.4 1313.7

Korea [20] ICD-10 diagnostic code: fracture of the neck of the femur [S72.0, S72.00], pertrochanteric
fracture [S72.1, S72.10]) and hip fracture-related operation (open reduction & internal
fixation [ICD-10 procedure code: N0601], closed reduction and percutaneous fixation
[N0991], total hip replacement [N0711], or hip hemiarthroplasty [N0715])

2002
e2004

Male 8.0 19.0 41.1 69.4 125.7 211.4 405.2
Female 5.4 19.3 43.9 92.6 187.0 332.8 629.9

Malaysia [21] NA 1997
e1998

Male 13.8 20.1 37.6 58.3 96.5 320.0 320.0
Female 9.2 26.5 48.2 103.0 230.0 644.0 644.0

Singapore
[21]

NA 1997
e1998

Male 22.0 34.5 48.6 98.6 210.0 611.0 611.0
Female 14.1 34.0 81.1 195.0 408.0 1369.0 1369.0

Taiwan [22] ICD 9: 820 1996
e2000

Male 36.0 50.0 87.0 149.0 284.0 542.0 1141.7
Female 22.0 45.0 93.0 215.0 459.0 934.0 1965.5

Taiwan [23] ICD 9: 820-821 2013 Male 182.0 182.0 324.0 324.0 838.0 838.0 2675.0
Female 167.0 167.0 428.0 428.0 1553.0 1553.0 4870.0

Thailand [24] femoral neck or an intertrochanteric fracture 2006 Male 12.4 26.8 62.1 73.5 164.6 222.7 798.0
Female 25.9 32.7 83.2 158.1 388.8 793.4 1305.6

a Year of data indicates the year that the incidence data was estimated. It is not the year of publication.
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