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Abstract
Summary To study the cost of osteoporotic fracture in China,
we performed a prospective study and compared the costs of
the disease in referral patients with fractures in three of the
most common sites. Our results indicated that the economic
burden of osteoporotic fracture to both Chinese patients and
the nation is heavy.
Introduction This paper aims to study the cost of osteoporotic
fracture in China and thus to provide essential information
about the burden of this disease to individuals and society.

Methods This prospective observational data collection study
assessed the cost related to hip, vertebral, and wrist fracture
1 year after the fracture based on a patient sample consisting of
938 men and women. Information was collected using patient
records, registry sources, and patient interviews. Both direct
medical, direct non-medical, and indirect non-medical costs
were considered.
Results The annual total costs were highest in hip fracture
patients (renminbi, RMB 27,283 or USD 4,330, with confi-
dence interval (RMB 25715, 28851)), followed by patients
with vertebral fracture (RMB 21,474 or USD 3,409, with
confidence interval (RMB 20082, 22866)) and wrist fracture
(RMB 8,828 or USD 1,401, with confidence interval (RMB
7829, 9827)). The direct medical care costs averaged approx-
imately RMB 17,007 per year per patient, of which inpatient
costs, drugs, and investigations accounted for the majority of
the costs. Nonmedical direct costs were much less compared
to direct healthcare costs and averaged approximately RMB
1,846.
Conclusion These results indicate that the economic burden
of osteoporotic fracture to both Chinese patients and China
was heavy, and the proportion of the costs in China demon-
strated many similar features and some significant differences
compared to other countries.
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Introduction

Osteoporosis (OP) and its associated fractures are highly
prevalent conditions. The prevalence rate of osteoporosis in
older adult ranges between 13 and 30 % for the USA and UK
[1–3]. The mean prevalence of osteoporosis in adults is esti-
mated at 13 % in China [4]. The National Institute of Health
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estimates that 50 % of females and 25% of males over the age
of 50 years in the USA will have an osteoporotic fracture in
their remaining lifetime [5]. Due to its social and economic
implications, osteoporosis is a major public health concern
and has received great attention in many countries worldwide
[6, 7].

An estimation of the economic burden of osteoporotic
fracture is of great relevance to enable a rational distribution
of healthcare resources. The socioeconomic effects of OP and
its associated fractures have been intensively studied in many
economically advanced countries, such as the USA, Germany,
Canada, and Sweden [5, 8–10]. China may carry a large
proportion of the financial burden of osteoporotic fracture
because approximately 20 % of the world’s population aged
60 years and older lives in China. However, very few studies
have estimated the cost of osteoporotic fracture in China. A
preliminary estimate of select expenses on osteoporotic hip
fracture has been determined for developed cities of China,
such as Beijing [11] and Shanghai [12]. However, these
studies relied on data obtained prior to 2003. As a result, these
findings may no longer accurately depict the healthcare and
economic outcomes of a rapidly expanding at-risk population.
In addition, there has been no study on the cost of osteoporotic
fracture in other developing areas of mainland China, which
has a very different health insurance policy compared to
Beijing or Shanghai.

To provide fresh baseline data for future evaluations of the
economic effects of osteoporotic fracture on health in western
China (where the prevalence rate of OP and its associated
fractures is greater than in any other area of China [13]), a
study collecting prospective observational data was initiated
in January 2010 with the purpose of obtaining relevant esti-
mates of the costs associated with osteoporotic fractures of the
hip, vertebrae, and wrist in western China. The Costs and
Effects of Osteoporosis-Related Fractures study (CEORF
study) on continuously enrolled patients with a fracture at
three main hospitals in western China was performed. This
study followed the patients over a period of 12 months after
the fracture event.

Methods

Subjects and interviews

The CEORF study included patients who had suffered from an
osteoporosis-related fracture of the hip, vertebrae, or wrist and
who have been treated at the orthopedics department at one of
three Chinese hospitals. The participating centers included
Chengdu Military General Hospital in Chengdu, West China
Hospital in Chengdu, and Xijing Hospital in Xi’an. Attendees
(outpatients and inpatients) were recruited between January
2010 and December 2012. A similar study design has

previously been successfully used in the Swedish KOFOR
study [8] and ICUROS study [14].

According to the ICD-10 diagnostic code, the fractures
studied in the research include S12.0 fracture of first cervical
vertebra, S12.1 fracture of second cervical vertebra, S12.2
fracture of other specified cervical vertebra, S12.7 multiple
fractures of cervical spine, S22.0 fracture of thoracic vertebra,
S32.0 fracture of lumbar vertebra, S62.0 fracture of navicular
[scaphoid] bone of hand, S62.1 fracture of other carpal
bone(s), S72.0 fracture of neck of femur, S72.1 fracture of
neck of femur, and S72.2 subtrochanteric fracture.

The study was approved by the local ethics committees,
including the Research Ethics Committee, Medical School of
Sichuan University, Fourth Military Medical University, and
Chengdu Military General Hospital, China. A written in-
formed consent from each patient was obtained prior to en-
rollment in the study.

The following set of criteria was used to determine whether
the patients included in the study were osteoporotic:

– At least one mention of osteoporosis between the years
2010 and 2012 according to the ICD-10 diagnostic code1
(M80, M81).

– Fractures occurring within 30 days prior to the first oste-
oporosis diagnosis or anytime thereafter. Fractures occur-
ring up to 30 days prior to the patient’s first osteoporosis
diagnosis were considered osteoporotic because osteopo-
rosis is often undiagnosed until after the fracture occurs.

– Fractures were confirmed using X-ray examination.

Patients seeking care for multiple fractures were not eligi-
ble for the study. Patients with diagnoses at any time in their
claims history for other conditions that elevated fracture risk
were excluded. Specifically, patients with diagnoses for met-
astatic cancer, bone cancer, multiple myeloma, and Paget’s
disease of bone were excluded because these patients used
specific cancer drugs (anastrozole, letrozole, exemestane,
leuprorelin, goserelin, triptorelin, nafarelin, histrelin,
deslorelin, flutamide, bicalutamide, nilutamide, cetrorelix,
abarelix, and ganirelix) or underwent surgical castration [15,
16]. In addition, patients who were judged by the investigative
orthopedists to be unable to complete the questionnaires due
to dementia or other psychological problems were excluded
from the study.

Data regarding resource use related to the fractures
were collected by questionnaires given at baseline and
at 4 and 12 months after fracture occurrence. Patients
were further contacted by telephone after they were
identified and then asked to come back to the hospital
to get interviewed. Investigative orthopedists, who re-
ceived uniform training on the study, interviewed all of
the target patients in the outpatient clinic or inpatient
wards in the orthopedics department.
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The questionnaire included two main components: the first
part (part I) requested patient characteristics, such as
sociodemographic details, information on concurrent condi-
tions, and the main clinical features of the fracture; Resource
use and cost data were derived from the second part of the
questionnaire (part II), which consisted of two sections. Part
IIa assessed resource use, including drug treatment, number of
outpatient visits and inpatient admissions, means of transpor-
tation to the clinic, and specific equipment. For each drug
treatment, the patients were asked to provide the main reasons
for not using a specific drug. The choices included the fol-
lowing: (1) the doctor did not recommend this drug use, (2)
economic reasons, (3) the drug’s side effects and (4) other. For
part IIb, the costs of inpatient care, cost of medical consulta-
tion, drugs, physical investigation, purchase of equipment
needed due to the fracture, medically related travel expenses,
professional home care, and productivity loss due to sick leave
and early disability retirement were directly assessed. To
ensure the accuracy of the recall information during the inter-
view, the patients were accompanied by a caregiver and
brought their medical records, which included their outpatient
and inpatient records. The patients’ baseline characteristics,
background information, and perceived health status just prior
to and health status after the occurrence of the fracture were
obtained. At 4- and 12-month follow-ups, information about
resource use since the patients’ last visit and current health
status was collected. Only data of patients with complete
follow-ups were analyzed.

Estimation of costs

There are three kinds of medical security system, namely,
urban basic medical insurance, basic medical insurance for
urban residents, and the new rural cooperative medical care,
all of which could be a co-payment of inpatient, but not for
outpatient care or home help. Patients themselves pay for
transportation, home care, preventive foods, and equipment.
The information of the medical insurance for each patient was
recorded. Because the reimbursement by the different systems
is very different, both direct medical, direct non-medical, and
indirect non-medical costs were considered, without consid-
ering the medical insurance reimbursement.

The annual direct costs included the diagnosis and treat-
ment of osteoporosis and its complications, e.g., the treatment
of fractures attributed to osteoporosis. The direct costs of the
illness were grouped according to diagnosis (X-ray examina-
tions, bone mineral density (BMD) measurement, etc.) or
treatment (cost of medicines, medical consultations, hospital-
ization, equipment, etc.). The unit costs were derived from the
Sichuan Province public health administration tariff for 2007
(annual listing of all licensed drugs in China and their prices),
local taxi and public transportation published fares, Sichuan
guidelines for mileage reimbursement, and the local fees for

home care and home help service provided by the local
authorities.

Indirect costs, including costs of lost working days due to
visits to the hospitals, were also determined. At the baseline
interview, the patients provided information on their pre-
fracture working status (full time work/part-time work/not
employed). At 4- and 12-month follow-up interviews, the
patients provided their current working situation and, if they
were working, then they reported how many days they had
been on sick leave due to the fracture for those specific days
(i.e., 0–4 months and 4–12 months after fracture). The daily
wage for manual unskilled work (renminbi, RMB 60) was
arbitrarily assigned to each working day lost, independent of
the self-declared family income or patient occupation. Evalu-
ations of productivity loss due to long-term sick leave and
early retirement were based on the Sichuan Province average
annual income (RMB 32,784) according to the 2012 annual
statistics almanac of Sichuan. Most of the patients arrived at
the hospital with an attendant. The cost related to the loss in
wages for the attendant who accompanied the patient to the
clinic was also included in the indirect cost. The initial valu-
ation of cost items was represented in Chinese currency
(RMB). For reference, the exchange rate was US $1=RMB
6.3 in 2012.

Medical care resource units and unit costs are shown in
Table 1 of the “Electronic supplementary material”. Non-
medical resource units and unit costs are shown in Table 2
of the “Electronic supplementary material”.

Data entry and statistics

Data entry was performed using Microsoft Access database
(Microsoft, 2003). Cost data were usually positively skewed,
which was similar for the data obtained in this study. Howev-
er, the median cost was zero for highly skewed data. Thus, the
mean values and ranges were provided. Statistical analyses
were performed using SPSS. For comparisons between
groups, Kruskal–Wallis analysis of variance was performed.
Confidence intervals for cost estimates were done using
bootstrapping techniques.

Results

Patient characteristics

We studied a cohort of 1,005 consecutive patients. Of the
patients in the study, 29 patients (2.9 %) dropped out after
initial follow-up, and another 38 patients (3.7 %) dropped out
during the subsequent 12-month period. The reason for drop-
out include death (16 cases), refusal to continue the follow-up
(32 cases), and change of address (19 cases). Only data of
patients with complete follow-ups were analyzed.
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The baseline information and patient characteristics for the
938 fracture patients (437 hip fractures, 209 vertebral

fractures, and 292 wrist fractures) who complete the full
follow-up are shown in Table 1. A comparison on key

Table 1 Demographic character-
istics of the sample Hip fracture

(n=437)
Vertebral fracture
(n=209)

Wrist fracture
(n=292)

Total (n=938)

Variable No. % No. % No. % No. %

Sex

Men 125 29 58 28 73 25 256 27

Women 312 71 151 72 219 75 682 73

Age (years)

≤ 50 9 2.1 8 3.8 10 3.4 27 2.9

50–60 22 5.0 25 12.0 24 8.2 71 7.6

60–70 197 45.1 91 43.5 110 37.7 398 42.4

70–80 182 41.6 77 36.8 123 42.1 382 40.7

> 80 27 6.2 8 3.9 25 8.6 60 6.4

Employment

Manual laborer 12 2.7 11 5.3 9 3.1 32 3.4

Unemployed 106 24.3 29 13.9 40 13.7 175 18.7

Retired 306 70.0 153 73.1 225 77.1 684 72.9

Other job 13 3.0 16 7.7 18 6.1 47 5.0

Annual household income (RMB)

< 6,000 94 21.4 48 23.0 92 31.7 234 24.9

6,000–30,000 211 48.3 88 42.3 106 36.2 405 43.2

> 30,000 132 30.3 73 34.7 94 32.1 299 31.9

Health insurance

Yes 276 63.2 148 70.7 179 61.4 603 64.3

No 161 36.8 61 29.3 113 38.6 335 35.7

Resident location

Urban 237 54.2 144 69.1 194 66.3 575 61.3

Rural 200 45.8 65 30.9 98 33.7 363 38.7

Table 2 Mean annual number of
diagnostic and therapeutic
services per patient the year after
fracture

Number of cases is placed in
parentheses

BMD bone mineral density mea-
surement, CT computed tomogra-
phy, MRI magnetic resonance
imaging

Resource Hip fracture
(n=437)

Vertebral
fracture
(n=209)

Wrist
fracture
(n=292)

Total
(n=938)

Outpatient care Primary care visits 4.2 3.8 1.6 3.3

Hospital visits 6.5 8.3 3.6 6.0

Physician—orthopedics 6.1 3.0 2.9 4.4

Physician—emergency 0.2 0.2 0.3 0.2

Physician—other 0.2 5.1 0.4 1.4

Other visits

Rehabilitation 0.2 <0.1 <0.1 0.14

Physical therapy 0.1 0.2 0.1 0.1

Inpatient care Hospitalizations 1.2 0.7 0.3 0.8

Mean no. of days in hospital 20.3 18.6 1.1 13.9

Biomedical assays 2.1 2.3 2.2 2.2

Diagnostic services X-ray examinations 6.7 6.1 4.2 5.8

BMD 2.8 2.9 2.7 2.8

CT scan 0.8 1.3 0.9 0.9

MRI <0.1 1.4 <0.1 0.3
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variables between the patients included in the analyses and the
dropouts is provided in Table 3 of the “Electronic supplemen-
tary material”. All participants were permanent residents of
West China. The patients’ mean age was 70.6±12.5 years
(range, 46 to 91 years). The proportion of women exceeded
71 % in all three fracture groups. The patients’ self-declared
family income was RMB 2,307±548 (range, RMB 750–
40,000) per month. More than half of the patients were resid-
ing in urban locations. No patient above the age of 65 years
had been working prior to the fracture. The Medicare cover-
age in the cohort is 64.3 % (the urban basic medical insurance,
21.0 %; the basic medical insurance for urban residents,
29.0 %; the new rural cooperative medical care, 14.3 %).

Resource utilization

Medical care

The total number of diagnostic and therapeutic activities (out-
patient and hospitalization) for each fracture category is
shown in Table 2. The highest number of patients with med-
ical services was patients with a hip fracture. Patients with a
wrist fracture had the smallest number of diagnostic and
therapeutic interventions. Medical consultations in the clinic
were the most common intervention in each category. The
average number of outpatient contacts with primary care and
hospital medical care were 3.3 and 6.0 per patient per year,
respectively.Most patients had an osteoporotic fracture related
to hospitalization history. There were 751 hospitalizations for
593 patients (63 %) during the 12 months after the fracture
(mean, 0.8 hospitalization per year per patient). The indication
for hospitalization included care for fracture (501 cases), pain
(229 cases), or rehabilitation (21 cases). The proportion of
patients hospitalized in relation to the fracture was 100 % for
hip fracture, 47 % for vertebral fracture, and 24 % for wrist
fracture. The number of hospitalizations ranged from one to
four. The mean duration of hospital stay was 13.9 days.

Patients with a hip fracture had the greatest amount of hospi-
talization, with an average of 1.2 admissions per patient dur-
ing the year after fracture. Patients with a wrist fracture
showed the smallest amount of hospitalization, with 0.3 ad-
missions per patient.

Diagnostic tests were predominant in vertebral fracture
patients, followed by patients with hip fractures. For diagnos-
tic tests, a total of 5,441 X-ray examinations, 2,627 BMDs,
282 MRIs, and 844 CT scans were performed during the
12 months after fracture for 938 patients. A rare number of
people received rehabilitation or physical therapy. Most of the
patients (81 %) provided the reason for why they did not
receive rehabilitation or physical therapy, which was because
they did not think it was necessary. The other provided reason
was due to economic burden.

Drugs used

The fracture-related pharmaceutical use at 4 and 12 months is
shown in Table 3. Of the 938 patients, 894 patients (95.3 %)
received polytherapy and 44 patients (4.7 %) received mono-
therapy at 4 months after fracture. The most commonly used
drug was calcium/vitamin D (99 %), followed by pain re-
lievers (95 %), calcitonin (51 %), and bisphosphonates
(29 %). Calcium/vitamin D and pain relievers were the most
common treatments in each category. Anti-osteoporosis dugs
(bisphosphonates, calcitonin, estrogens, SERMs, PTH, etc.)
were mostly used in patients with fresh fractures (<4 months
after fracture), and its use tended to decrease with fracture
healing. Most of the patients (93 %) stated that the reason they
stopped using the anti-osteoporosis drugs was due to the
economic burden of these specific drugs. The other reason
was that they did not want to use the drug or because they did
not know about the drugs. The proportion of patients in
polytherapywas significantly higher when comparing patients
with hip or vertebral fractures to patients with a wrist fracture.

Table 3 Fracture-related pharmaceutical use at 4 and 12 months after fracture

Parameter Hip fracture Vertebral fracture Wrist fracture Total

4 months 12 months 4 months 12 months 4 months 12 months 4 months 12 months

Proportion of patients on fracture-related medication 1.00 0.94 0.98 0.88 0.78 0.31 0.93 0.73

Mean number of medicines per patient 2.31 2.00 1.96 1.67 1.10 0.33 1.86 1.41

Proportion on calcium and vitamin D 0.99 0.98 1.00 0.95 0.98 0.98 0.99 0.97

Proportion on estrogens 0.02 0.01 0.02 0.01 0 0 0.01 <0.01

Proportion on bisphosphonates 0.30 0.12 0.35 0.11 0.24 0.06 0.29 0.10

Proportion on PTH 0.01 <0.01 0.01 <0.01 0 0 <0.01 <0.01

Proportion on SERMs 0.01 <0.01 0.01 <0.01 <0.01 0 <0.01 <0.01

Proportion on calcitonin 0.66 0.10 0.75 0.11 0.10 0.03 0.51 0.08

Proportion on pain relievers 0.98 0.30 0.99 0.52 0.88 0.01 0.95 0.26
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The majority of patients were buying drugs from the hos-
pital (66.5 %) or other pharmacies (33.5 %). Additional tradi-
tional Chinese medicine drugs were used, particularly “Qiang
Gu Jiao Nang (Chinese patent medicines)” by 7.9 % of the
patients and different types of bone protective soups by 3.0 %
of the patients.

Transportation

The mean distance to the nearest general practitioner and
community hospital were 1.8±2.1 and 3.4±3.8 km, respec-
tively, and to the nearest general hospital and osteoporosis
center were 25.6±15.3 and 76.6±51.2 km, respectively. All of
the patients used a transportation tool to reach the clinic.
Public transportation and taxis were used by 55.8 and
41.2 % of the patients, respectively, whereas private cars or
bicycles were used by only 2.5 and 0.5 % of the patients,
respectively. In addition, most of the patients (88.1 %) visited
the clinic with at least one companion.

Home care and production loss

In addition to obtaining help from family members, 44 % of
the patients also required a private nursemaid. Informal care
(i.e., care by family members) were not included in the cost
estimates. To improve their medical treatment, 33 % of the
patients bought preventive healthcare foods.

There were 98 patients of working age, which was defined
as being over the age of 18 years and under the age of 60 years
in China. Twenty-three patients were occasionally on sick
leave, and 46 patients had retired early. Ten patients were
out of work due to the disease. The other 19 patients had not
worked prior to the osteoporotic fracture. The average loss in
working days related to the osteoporotic fracture was 302±
35 days of the patients’ working age.

Costs

All relevant costs due to the disease were collected, including
direct healthcare costs (inpatient and outpatient care, diagnos-
tic tests, drug costs, rehabilitation and physical therapy), direct
nonmedical costs (social services, traffic fees, preventive care
foods, and specific equipment, such as orthosis, bed lifts, rails,
walking aids, wheelchairs), and indirect costs due to produc-
tion losses (sick leave, early retirement, and out-of-work
losses). The mean cost per patient for 1 year after fracture is
summarized in Table 4.

The direct medical care costs averaged approximately
RMB 17,007 per year per patient, of which the inpatient costs,
drugs, and investigation accounted for the majority of the cost.
Nonmedical direct costs were much less than the direct
healthcare costs, averaging approximately RMB 1,846. Costs
due to a loss in productivity averaged approximately RMB
877 per patient per year. Taken together, the total annual cost

Table 4 Average costs (RMB) of the first year after fracture

Hip fracture (n=437) Vertebral fracture (n=209) Wrist fracture (n=292) Total (n=938)

Direct medical costs 23,237 17,479 7,347 17,007

Outpatient consultation 65 (20–160) 95 (20–160) 40 (10–70) 64 (10–160)

Inpatient costs 16,869 (4,511–28,023) 9,598 (4,623–20,102) 1,223 (1,113–19,310) 10,378 (1,113–28,023)

Investigation 2,104 (580–3,870) 3,097 (580–4,120) 1,761 (480–3,020) 2,218 (21–552)

Western drug 4,132 (560–10,903) 4,626 (640–12,010) 4,294 (560–11,206) 4,292 (560–12,010)

TCM drug 39 (0–1,700) 33 (0–1,200) 13 (0–1,500) 30 (0–3,600)

Rehabilitation 18 (0–500) 10 (0–460) 7 (0–600) 13 (0–600)

Physical therapy 10 (0–480) 20 (0–720) 9 (0–360) 12 (0–720)

Direct non-medical costs 3,305 2,581 786 1,846

Transportation 792 (10–2,500) 152 (4–600) 354 (4–1,200) 504 (50–3,600)

Home care 2,100 (0–24,000) 1,800 (0–24,000) 230 (0–15,000) 1,451 (0–24,000)

Preventive care foods 163 (0–2,460) 189 (0–2,100) 170 (0–2,260) 171 (0–2,460)

Specific equipment 250 (0–1,600) 440 (0–5,000) 32 (0-500) 224 (0–5,000)

Indirect costs 741 1,414 695 877

Sick leave 66 (3,600–7,200) 160 (3,000–7,800) 246 (60–1,200) 143 (60–7,800)

Early retirement 300 (0–6,556) 470 (0–6,556) 224 (0–6,556) 314 (0–6,556)

Out of work 375 (0–32,784) 784 (0–32,784) 225 (0–32,784) 419 (0–32,784)

Overall mean total cost 27,283 21,474 8,828 19,730

95 % CI of total cost (25,715, 28,851) (20,082, 22,866) (7,829, 9,827) (18,456, 21,004)

Numbers are represented as the mean (and the ranges are placed in parentheses)

TCM traditional Chinese medicine, CI confidence intervals
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per patient in our series was approximately RMB 19,730
(USD 3,132). The direct and indirect costs represented 95.6
and 4.4 % of the total cost, respectively.

Except for the inpatient costs, the main item of expenditure
was drug treatment, followed by diagnostic tests, home care,
traffic expenses, and out-of-work losses, among other reasons.
The annual total costs were highest in patients with hip frac-
tures (RMB 27,283 or USD 4,330), followed by patients with
vertebral fractures (RMB 21,474 or USD 3,409) and patients
with wrist fractures (RMB 8,828 or USD 1,401). Hip fracture
patients have the highest inpatient costs, with an average of
RMB 16,869 per patient during the year after fracture, and
patients with a wrist fracture showed the lowest inpatient
costs, with RMB 1,223 per patient (P<0.001). The annual
western drug costs averaged RMB 4,292 per patient and were
not significantly different between the fracture categories (P=
0.12). Vertebral fracture patients had the highest costs for
investigation items (P<0.001).

The patterns of resource use in the categories were not
completely uniform (as shown in Table 4). In patients with
hip fractures and vertebral fractures, the main cost was for
inpatient costs, whereas in patients with wrist fractures, the
highest cost was for western drugs.

Discussion

Estimates of the costs of an osteoporotic fracture are increas-
ingly required by governmental agencies to determine the best
allocation of resources and to assess the cost–benefit and cost-
effectiveness ratios of diagnostic and therapeutic interventions.
To the best of our knowledge, this is the first study to provide
data on the cost of an osteoporotic fracture in a developing area
in China and confirm that an osteoporotic fracture was a
relevant socioeconomic burden at the individual, family, health
service, and societal level in China. In addition, the cost of an
osteoporotic fracture may also vary significantly according to
its fracture location. The hip, vertebrae, and wrist are three of
the most common osteoporotic fracture types. Knowledge of
the total cost of illness may be required in addition to the cost
for patients with different fracture locations. Thus, this study
also compared the costs of the disease in referral patients with
fractures in the three most common locations.

Our estimates were consistent with a series of Swedish
studies [8, 17]. Both of us used prospectively collected esti-
mates on fracture-related costs for the three most common
osteoporotic fracture types. The economic approach of this
study was a common cost of disease approach. The advan-
tages of using this approach were that it is possible to include
all of the relevant cost items and it might be easy to determine
whether the resource is related to the fracture. A retrospective
study design has also been used in several previous cost
studies [5, 9], where the costs were estimated based on registry

data. The advantage was that registry studies often use fairly
large sample sizes. The main disadvantage with such studies is
that it is hard to collect all of the relevant resource use; for
example, it is rare for information regarding indirect costs and
informal care to be available from any registry. Thus, further
research will be needed to evaluate the cost-effectiveness of
different therapeutic strategies in the prevention of fractures
and inpatient stays in osteoporosis patients.

A modest estimate of the mean cost of osteoporotic frac-
tures in China based on this study was RMB 19,730 (USD
3,132) per person per year. The mean annual income in the
Sichuan province of China was only RMB 32,784 (5,203
USD). A few studies performed in China indicated that the
prevalence of osteoporosis was approximately 13 %, and the
incidence of hip osteoporotic fracture in people older than
50 years was between 138 and 254 per 100,000 people
[18–20]. The incidence of a vertebral osteoporotic fracture in
people older than 50 years was approximately 430 per
100,000 individuals. There were at least 169 million people
with osteoporosis in China [21, 22]. Thus, osteoporotic frac-
ture is a cost-intensive disorder and the economic burden of it
to both Chinese patients and the nation is heavy.

Despite the composition proportion of the costs, there are
many similar features between our study and those of devel-
oped countries [5, 8, 9]; for example, hospitalization accounts
for more than 40 % of the total cost, although there are still
some noteworthy differences. First, in this study, the cost of
drugs account for 25.2 % of the direct cost of the osteoporotic
fracture, which is approximately five to 17 times the cost
found in the USA and in European countries [5, 8, 9]. In
addition, anti-osteoporosis drugs (bisphosphonates, calcito-
nin, estrogens, SERMs, PTH, etc.) were mostly used in pa-
tients with fresh fractures (<4months after fractures), and their
use tended to decrease with the healing of the fractures.
Moreover, most patients in our study stated that they stopped
using anti-osteoporosis drugs due to the economic burden of
these drug types. Thus, high drug costs in China deprived
many people of the opportunity to receive drug treatment.

Second, in developed countries, rehabilitation and physical
therapy is normally a consumptive item (more than 10 % of
total costs) among patients with a fracture [5, 8, 9]. However,
it accounts for only a very small component of the costs in the
present study (0.1 %). It appears that only a small number of
people received rehabilitation or physical therapy after a frac-
ture in China. Furthermore, most patients in our study stated
that they did not receive rehabilitation or physical therapy
because they did not think it was necessary. The most possible
reason was that, thus far, people in China lack knowledge and
concepts regarding this type of therapy. This phenomenon
may be reversed not only in Chinese patients but also in
Chinese practitioners.

Limitations in this study should be noted. First, although
information of the medical insurance for each patient was
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recorded, all costs presented in the study did not exclude the
medical insurance reimbursement. So far, there is a fact that the
medical insurance coverage in China is still low and the med-
ical insurance of China can only reimburse part of the costs for
inpatients (from 30 to 70 %, depending on different medical
security systems), not for outpatients. However, the data still
might exaggerate the economic burden to some patients. Sec-
ond, although our series was a multiple center study, the data
came from only hospitals of west China. So, the estimates may
not be generalizable to other areas of China. Third, the patients
included in the study had osteoporotic fractures occurring
within 30 days prior to the first osteoporosis diagnosis or
anytime thereafter. However, costs may be different between
fracture cases with and without known osteoporosis. The main
difference of cost item would be the anti-osteoporosis drugs
after fractures have occurred, but prior to the first osteoporosis
diagnosis (however, no more than 30 days).

Although it is difficult to directly compare our China esti-
mates with burden of illness studies performed outside of China
due to differences in demographic variables (e.g., age, sex),
methods (e.g., identification of osteoporosis-related fractures,
cost categories included in the estimates), or healthcare delivery
systems (e.g., long-term care), in our study, the absolute value
was generally smaller compared to the values obtained from
developed countries; for example, the mean annual incremental
direct cost per non-vertebral fracture patient was US $13,387 in
the USA [5] and the mean fracture-related cost per year after a
hip, vertebral, and wrist fracture were estimated, in euros (€), at
€14,221, €12,544, and €2,147, respectively, in Sweden. It seems
that this is because the unit cost, but not the resource utilization,
i.e., the length of hospital stay, in China is longer than in other
developed countries, while the cost per day is much cheaper.
However, the fact that the average household income in China
was only 1/34 of that in Sweden and 1/43 of that in the USA
should not be ignored. The findings of this study indicated that
the economic burden for Chinese epileptic patients was heavy.
However, the cost of osteoporotic fractures and its effect on the
national economy may potentially be reduced by popularizing
the knowledge of osteoporosis, improving the care of osteopo-
rosis, and thus preventing the rate of fracture.
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