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Abstract

Summary Despite the high burden of hip fracture in China,
there is limited information on its management. This study
investigated the management of hip fractures in a Beijing ter-
tiary hospital and compared practice with that in 180 hospitals
in the UK. The findings show a significant gap exists between
the countries.

Introduction The purpose of this study was to determine if the
management of older people with hip fractures in a Beijing
tertiary hospital is comparable with the UK best practice
guidelines for hip fracture management and the UK National
Hip Fracture Database 2012, obtained from 180 hospitals.
Methods A retrospective audit was undertaken in a large ter-
tiary care hospital in Beijing. Data were compared with the
National Hip Fracture Database 2012 collected in 180 hospi-
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tals in the UK on the proportion of patients managed accord-
ing to the UK Blue Book standards.

Results Sixty-six percent of patients were admitted to an
orthopaedic ward within 24 h of fracture, while 100 %
of patients in the UK were admitted to an orthopaedic
ward within 24 h of arrival to an accident and emergen-
cy department. Only 8 % of patients received surgery
within 48 h of admission compared with 83 % in the
UK; 10 % received no surgery compared with 2.5 % in
the UK; and 27 % received orthogeriatrician assessment
compared with 70 % in the UK. New pressure ulcers
developed in 2 % of patients compared with 3.7 % of
those in the UK; whereas, 0.3 % of patients were
assessed for osteoporosis treatment and 3.8 % received
falls assessment, and comparable figures for the UK
were 94 and 92 %, respectively.

Conclusions Significant gaps exist in hip fracture manage-
ment in the Beijing hospital compared with the best practice
achieved in 180 UK hospitals, highlighting the need to imple-
ment and evaluate proactive strategies to increase the uptake
of best practice hip fracture care in China.
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Introduction

Improving the management of hip fractures and hip fracture
prevention in older people are significant health priorities in
the UK [1]. The British Orthopaedic Association and the
British Geriatric Society have produced the UK Blue Book,
which summarises current evidence and best practice con-
sensus in the care and secondary prevention of fragility frac-
tures [2]. The UK National Hip Fracture Database (NHFD)
uses the Blue Book guidelines to audit quality standards of
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care for individuals hospitalised with hip fractures in the UK
[3].

In the UK, six standards of hip fracture care are continually
monitored and provide the basis for assessment of quality
care: admission to an acute orthopaedic ward within 4 h of
presentation to accident and emergency (A&E), surgery with-
in 48 h of admission for those who are medically fit, assess-
ment and access to orthogeriatrician care, care to minimise
incidence of pressure ulcers, assessment to determine the need
for antiresorptive therapy to prevent future osteoporotic frac-
tures, and assessment and intervention to prevent the future
occurrence of falls [4—6]. The adoption of these standards in
the UK has led to significant improvements in patient out-
comes and produced annual savings of 14 million GBP [1].

In 1990, an estimated 1.66 million hip fractures occurred
worldwide [7], with the numbers expected to increase to 3.1
million in 2030 and 6.25 million in 2050 [7, 8]. The projected
increases are primarily the result of ageing populations and
increased life expectancy in China and India, such that by
2050, it is projected that nearly half of all hip fractures will
occur in Asia [9, 10]. In 2003-2006, a survey undertaken by
the Chinese Ministry of Health estimated that more than 69.4
million Chinese over 50 had osteoporosis, of which 687,000
were likely to sustain hip fractures each year [11]. However,
this may be an underestimate as hip fractures in individuals
over 70 years in Beijing increased 3.4 times for women and
doubled for men in the years between 1992 and 2006 [12].

Despite the current and projected burden of hip fracture in
China, there is currently no reliable information on the man-
agement of hip fractures amongst older people in China. We
therefore undertook a study to document the current manage-
ment of hip fractures for individuals seeking care in a major
orthopaedics hospital in Beijing and to determine whether the
pathways of care identified were consistent with the Blue
Book guidelines and with current practice in 180 UK hospitals
as recorded in NHFD.

Methods

We retrospectively reviewed the electronic medical records of
all patients aged 60 years and older with an X-ray-confirmed
hip fracture admitted to Ji Shui Tan Hospital (JSTH) within
30 days of a fracture during the period from 1 December 2009
to 31 December 2011. Patients with pathological fractures and
with terminal malignancies were excluded. JSTH is the lead-
ing tertiary care facility for orthopaedics in China and the 4th
medical college of Peking University with an estimated total
of 1000 orthopaedic beds. Since 1 December 2009, all patients
were required to be registered in the JSTH electronic medical
record system.

The data collection format for the study was similar to that
used for the UK NHFD audit. The data fields include
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demographic profile, pre-fracture mobility status, fracture to
admission time, time from admission to surgery,
orthogeriatrician care, type of fracture and surgical procedure,
mortality, complications including pressure ulcers, medication
for bone health, falls prevention, and length of stay in the
orthopaedics acute care service.

Two researchers independently reviewed the electronic
medical records using the same patient inclusion and exclu-
sion criteria to ensure all registered patients were included in
the study. Data were entered into Epidata software (version
3.1, Denmark) in Chinese and later translated into English for
analysis. To assess the reliability of the collected data, 10 % of
the reviewed electronic records were randomly selected and
errors in transcription were corrected by the study researcher.

Data from the JSTH patients were then compared with the
UK NHFD 2012 data, obtained from 180 hospitals between 1
April 2011 and 31 March 2012 [1].

Results

A total of 780 hip fractures in 497 (64 %) women and 283
men, with a mean age of 74.5 years (SD 7.7) were included in
the JSTH audit (Table 1). The UK NHFD audit included a
total of 59,365 hip fractures, of which 74 % were in women
[1]. Seventy-six percent of JSTH patients with hip fracture
were less than 80 years of age, compared with 30 % of the
UK patients (Table 1). Nine percent of patients with hip frac-
ture admitted to JSTH used aids for mobility pre-fracture com-
pared with 54 % in the UK (Table 1). A fall, inside or outside
the house was the cause of hip fracture in 91 % of patients
admitted to JSTH, and the remainder were caused by road

Table 1  Patient demographics and pre-fracture mobility by audit
database
JSTH® UK NHFDP 2012
n=780 (%) n=59,365 (%)
Sex Female 64.0 74.0
Age 6069 314 8.3
70-79 45.1 222
80-89 21.5 48.2
90+ 2.0 213
Pre-fracture Without aids 91.0 45.8
mobility One aid 0.4 24.9
Two aids 0.8 23.7
Wheelchair 0.1 24
Bedbound 0.3 0
Unknown 74 32

Ji Shui Tan Hospital
°National Hip Fracture Database
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traffic crashes. There were no comparable data on the cause of
hip fracture in the NHFD report [1].

The types of hip fractures sustained were similar in JSTH
and the UK. However, the implant selection varied, with a
higher proportion of intramedullary nails being used for tro-
chanteric fractures in JSTH (77 %) compared with the UK
(11 %) and a higher proportion of hemiarthroplasty being
performed for intra-capsular fractures in the UK (72 %) com-
pared with JSTH (42 %) (Table 2). Regional anaesthesia was
used in 87 % of patients in JSTH compared with 40 % in the
UK (Table 2). About 10 % of hip fractures admitted to JSTH
were managed without surgery compared with 2.5 % in the
UK (Table 2).

Almost all patients with hip fracture in the UK are initially
admitted in the A&E Department and then transferred to an
orthopaedics ward. In JSTH, 80 % of people with hip fractures
are admitted through A&E and the remainder are first seen in
the outpatient department. Two-thirds of patients in JSTH
were admitted to an orthopaedic ward within 24 h of fracture.
In the UK, 50 % of hip fracture patients were admitted to an
orthopaedic ward within 4 h of arrival in A&E and 100 %
within 24 h (Table 3). Assessment by an orthogeriatrician
was undertaken for 27 % of patients in JSTH compared with
70 % in the UK (Table 3).

Eight per cent of hip fractures in JSTH were operated within
48 h of arrival in hospital compared with 83 % in the UK, and
all hip fractures were operated within the first week in the UK
compared with 70 % in JSTH (Table 3). New pressure ulcers
developed in 2 % of admitted patients in JSTH compared with

3.7 % in the UK. Only 0.3 % of patients in JSTH were assessed
for osteoporosis treatment and 3.8 % received falls assessment,
compared with 94 and 92 %, respectively, in the UK (Table 3).
Calcium and vitamin D were the only medications prescribed
for osteoporosis treatment in JSTH.

The average length of acute hospital stay in JSTH was
13.7 days compared with 20.2 days in the UK. There were
no reported in-hospital deaths in JSTH compared with a 9 %
death rate in people admitted with hip fracture in the UK.

Discussion

Our study has identified major differences in the management
of hip fracture in JSTH compared with practice in the UK and
gaps with respect to recommended evidence-based guidelines,
as outlined in the UK Blue Book. Importantly, less than 10 % of
hip fracture patients receive surgery within the recommended
period of 48 h comparing with over 80 % in the UK, the latter
percentage being much higher also than in other European
countries, such as Spain, where the figure is only 35 % [3,
13]. Post-operatively, negligible numbers receive assessment
for osteoporosis and falls, in contrast to almost all receiving
both in the UK. By comparison, the use of osteoporosis medi-
cation after hospitalisation for hip fracture is 39 % in South
Korea and 25 % in Spain [14]. The incidence of pressure ulcers
is low and similar in both audits. Only a small proportion of
patients are assessed by an orthogeriatrician in JSTH, and this
may reflect the lack of this service in the hospital.

Table 2 Type of fracture,
treatment modality, and use of

anaesthesia, by audit database

JSTH (%) UK NHFD 2012 (%)
Type of fracture n=780 n=59,365
Intra-capsular 61.3 58.0
Intertrochanteric 38.1 34.0
Sub-trochanteric 0.5 5.0
Unknown/others 0.1 3.0
Surgery for Intertrochanteric fracture n=297 n=20,185
Dynamic hip screw (DHS) 1.0 85.0
Intramedullary nail 77.1 11.0
Others 8.4 2.0
No surgery 13.5 2.0
Surgery for Intra-capsular fracture n=478 n=34,432
Screw fixation 28.0 15.0
Hemi replacement 424 72.0
Total hip replacement (THR) 16.5 10.0
Others 5.0 0
No surgery 8.1 3.0
Anaesthesia n=702 n=57,881
General 13 60
Regional 87 40
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Table 3 Adherence to six Blue
Book standards for hip fracture

care, by audit database

JSTH (%) UK NHFD 2012 (%)
Admission to orthopaedics ward® n=780 n=59,365
4h N/A 50
24 h 66 100
>24 h 34 0
Admission to surgery time n=702 n=57,880
48 h 8 83
1 week 70 100
>1 week 30 0
n=780 n=59,365
Assessment by orthogeriatrician 22 42
Incidence of pressure ulcer 2 3.7
Osteoporosis treatment 03 94
Specialist falls assessment 3.8 92

#In JSTH audit, refers to time from fracture to admission to orthopaedics ward; in UK NHFD, refers to time from
admission to A&E to admission to orthopaedics ward

In addition, the JSTH hip fracture audit shows that the hip
fracture population in this hospital comprises a higher propor-
tion of men, is about a decade younger, and has more inde-
pendent mobility than the UK patient population. Notwith-
standing the types of hip fractures sustained are similar, the
incidence of non-surgical management is four times higher in
JSTH compared with the UK. In JSTH, surgery for trochan-
teric fractures mostly involves the use of intramedullary
nails—a more expensive treatment option than that used in
the UK—and while in both audits, hemiarthroplasty was the
most common choice of surgery for patients with intracapsular
fractures, screw fixation and total hip replacement were re-
ported for a higher proportion of patients in JSTH. In JSTH,
there was greater use of regional anaesthesia than in the UK,
consistent with best practice guidelines. Notably, the docu-
mented length of acute hospital stay was considerably shorter
in JSTH than in the UK, and whereas almost one in 10 indi-
viduals in the UK died during their hospital stay, there were no
recorded deaths in the JSTH audit. The higher mortality, lon-
ger length of stay in hospital, and frequent orthogeriatrician
assessment is expected in the UK due to a considerable higher
mean age than amongst the Chinese hip fracture patients.

Notwithstanding some limitations in the nature of the data
collected, the JSTH audit provides a systematic overview of
the management of all hip fracture patients in one of the larg-
est and most influential orthopaedic facilities in Beijing, over a
period of almost 2 years. However, given the retrospective
nature of the data collection, the quality of data collected
was dependent on the information having been recorded. For
example, it was not possible to compare the times from A&E
admission to orthopaedic ward admission at JSTH as these
data were not collected. Additionally, the prevalence of pres-
sure ulcers, the extent of orthogeriatrician involvement, oste-
oporosis management, and specialist falls assessment may be
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underestimates. Finally, as the data captured only related to
information collected on the orthopaedic ward, the true length
of hospital stay and the true extent of in-hospital mortality are
unknown and may be underestimated.

The demographic profile of patients with hip fracture re-
corded in the JSTH audit is comparable with previous reports
from China, which have shown male-to-female ratios of
1:1.78 [12] and 1:2 [15] compared with 1:1.2 in the JSTH
population. However, the extent to which the findings on care
observed in JSTH might be comparable with practice in other
major urban hospitals in China or hospitals in smaller urban
settings is uncertain. There are a few reported studies on the
management of hip fracture in China and data on the patient
profiles of individuals with hip fractures in other hospitals.
Nevertheless, as one of the largest and most influential ortho-
paedics hospitals in China, it might be expected that the qual-
ity of care elsewhere in China might be less than that observed
in JSTH. However, it could also be that the length of time to
surgery is longer than in other hospitals, given the reputation
of JSTH and consequently the potentially higher proportions
of sicker patients admitted to the hospital, from a wide geo-
graphic area.

The marked differences between care observed in JSTH
and the UK Blue Book guidelines suggest there is a need to
better understand the reasons for these differences and the
barriers and facilitators to changing practice. The findings also
suggest there is a need to raise awareness in the community
and amongst care-providers that hip fractures should be
regarded as an emergency requiring early admission and early
surgery. Few admitted hip fracture patients in JSTH received
orthogeriatrician care, and this may have also contributed to
the delays in surgery, given that patients with medical prob-
lems had to be referred to different specialities. As a conse-
quence, early orthogeriatrician participation in the
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management of hip fractures needs to be encouraged by ap-
propriate training of such specialists within the Chinese health
system. The finding also that secondary prevention activities
were not part of routine hip fracture management suggests that
they too need to be incorporated into training and care
pathways.

To date, there is limited published information on care path-
ways for the management of older people with hip fractures in
China. Our retrospective study in a single urban tertiary hospital
in Beijing suggests there may be important evidence-practice
gaps in China. However, there is a need to confirm our findings
through the conduct of prospective studies in a much larger
number of hospitals, not only in major urban centres but also
in smaller regional areas. The development and implementation
of a standardised data collection tool will facilitate the latter as
well as the formation of a China national hip fracture registry,
which, in combination with best practice tariff incentives (as in
the UK), has the potential to transform the management of hip
fracture care in the country. In summary, health policy makers
in China have the potential to prevent the looming social and
financial burden of hip fractures in the burgeoning older popu-
lation, by learning from the NHFD experience in managing a
similar challenge in the UK.
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