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Objectives: The aim of this study is to investigate the incidence of second hip fractures after a previous
hip fracture and subsequent mortality in Chinese men and women.

Methods: Data of patients aged 65 years or above with operatively treated hip fracture in the years 2000
—2011 in Hong Kong were retrieved from Hospital Authority clinical database. During the follow-up
period, second contralateral operatively treated hip fractures were identified. The incidence of a sec-
ond fracture was determined using survival analysis.

Results: A total of 2399 second hip fractures were identified. The cumulative incidence of a second

ﬁ?; Mf{l?;gtsl.ll‘e fracture was 1.24% at 1 year and 4.42% at 5 years with 60% of second fractures occurring within 4 years
Hong Kong after the initial fracture. In cox regression model, a higher incidence was observed as age increased
Incidence (hazard ratio [HR], 1.08; P < 0.001). The cumulative mortality at 1 and 5 years after a second fracture was
Mortality 16.9% and 54.8%, respectively. The median survival after single fracture was 4.9 years, while after a

Second hip fracture second fracture it was 3.8 years (P < 0.05). Lower survival was observed after the second fracture (HR,
5.44; P < 0.05), in men (HR, 1.91; P < 0.05) and older patients (HR, 1.061; P < 0.05).

Conclusions: Patients with history of hip fracture are at high risk to develop a second fracture. Initiation
of treatment and fragility fracture prevention program after primary hip fracture should be started in
order to reduce second fracture incidence and related mortality.

© 2020 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 this study we report the incidence and mortality associated with a
second hip fracture.

Hip fractures are a well-known fragility fracture for which the
lifetime risk is around 11%—23% and 3%—11% in women and men
respectively [1—6]. In Hong Kong, the reported life time hip fracture
risk was 7.2% for men at age 50 and 17% for women [7]. Hip frac-
tures pose a significant economic burden to the society which will
increase in the future, in part due to the increasing number of
elderly [8]. A history of previous hip fracture is well established as
risk factor for subsequent contralateral hip fracture [9,10]. However,
there are few reports on the incidence of second hip fracture in the

2. Methods

This was an observational study. The study population
comprised men and women aged 65 years or above with a history
of operatively treated femoral neck or trochanteric fracture. The
primary outcome was second hip fracture. Secondary outcome was
mortality after second hip fracture.

literature, and only one for Chinese patients [11]. Secondary pre-
vention of fragility fractures in patients with osteoporosis is widely
advocated. One way to assess the efficacy of secondary prevention
is to observe a decrease in the incidence of second hip fracture. In
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We used the clinical data from the Hospital Authority, which
treats 99% of hip fracture patients in Hong Kong [5,8]. The records of
surgically treated hip fracture patients were extracted from the
Clinical Data Analysis and Retrieval System (CDARS), using Inter-
national Classification of Disease code 820 under subdivision
Operation Theatre Management System-linked diagnosis, with
exclusion of high energy trauma, road traffic accident, and patho-
logical fracture. Within this cohort of patients, a second fracture
episode was identified in the same manner. The fractures were
validated by matching the diagnosis of contralateral hip fracture,
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Fig. 1. Survival curve showing percentage of first hip fracture patients develop second hip fracture.

Table 1

Number and annual incidence (per 10,000) of first and second hip fracture by age and sex.

First hip fracture

Second hip fracture

Relative risk of 2nd fracture

Number Incidence Number Incidence
Age, yr P < 0.001
Men
65—69 89 7 3 32 437
70-74 146 12 21 118 943
75-79 257 26 35 125 4,72
80—84 412 67 53 160 2.42
>85 512 125 79 202 1.61
Women
65—69 98 8 8 64 7.37
70-74 241 21 37 121 5.71
75-79 502 46 65 113 2.44
80—84 778 95 155 198 2.13
>85 1544 176 324 248 1.36
Overall 4579 46 780 181 391

excluding complications of initial hip operation or periprosthetic
fractures. The data from CDARS are audited every 6 months to
ensure the data accuracy. Mortality was retrieved using census data
and death registry from Hong Kong Special Administrative Region
Government.

We included patients aged 65 years or above with operatively
treated hip fracture in years 2000—2011 in Hong Kong. Ethnicity
was not considered since 94% of the Hong Kong population are
Chinese (Census data 2011).

Incidence and mortality were age-adjusted. Data are shown as
mean + standard deviation, median, or hazard ratio (and 95%
confidence interval [CI]). Comparison between groups was per-
formed using chi-square test. The cumulative incidence of second
hip fracture was calculated using Kaplan-Meier survival analysis.
Cox regression model was applied to assess the relationship be-
tween covariates (age and sex) and risk of second hip fracture.
Analyses were performed using SPSS ver. 16.0 (SPSS Inc., Chicago, IL,
USA). P-values<0.05 were considered statistically significant.

The study was approved by Hospital Authority, Kowloon West
Cluster Research Ethics Committee (Reference: KW/EX-13-088(64-
19)). Version 4 of the STROBE (strengthening the reporting of
observational studies in epidemiology) guidelines for cross-
sectional studies were used in the preparation of this manuscript.

3. Results

A total of 41,433 operatively treated primary hip fractures were
identified during the year 2000—2011. The mean age was 82 + 7
years. Male to female ratio was 3:7. Within this cohort, 2399 second
hip fractures were identified. Male to female ratios of first hip
fracture and second hip fracture were 1:2.38 and 1:3.34 respec-
tively and females had a higher incidence of second hip fracture
(relative risk, 1.38; P < 0.0001). The mean ages at first hip fracture
and second hip fracture were 81 + 7 and 84 + 6 years, respectively
(P < 0.05).

The cumulative incidence of a second fracture was 0.88% at 6
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Fig. 2. Survival after second hip fracture.

Table 2
One-year and 5-year mortality (%) of first and second hip fracture by age and sex.

First hip fracture Second hip fracture

Age, yr 1 Year 5 Years 1 Year 5 Years
Men
65—69 14.1 39.9 18.2 73.6
70-74 16.5 47.5 233 64.1
75—-79 20.0 55.8 26.1 63.4
80—-84 259 64.7 23.7 66.9
>85 354 75.7 34.2 79.7
Women
65—69 6.3 234 0.0 19.4
70-74 7.2 27.8 9.7 434
75-79 9.8 337 9.6 41.8
80—84 124 42.8 12.8 46.7
>85 184 58.1 17.7 59.7

months, 1.24% at 1 year, 4.42% at 5 years, and 6.79% at 10 years.
Second hip fracture occurred at a mean 2.7 years after the primary
hip fracture. 60% of second fractures occurred within 4 years after
the initial fracture (Fig. 1).

In cox regression model, there were higher incidences of second
hip fracture observed as age increased (HR, 1.08; 95% CI, 1.07—1.09;
P < 0.001) and female sex (HR, 2.51) but not statistically significant
(P =0.10). The age and sex specific 1-year incidence of primary and
second hip fractures is given in Table 1. Highest relative risk of 2nd
fracture was observed in male aged 70—74 and female aged 65—69.

The mortality at 1 and 5 years after a second fracture was 16.9%
and 54.8%, respectively. The median survival after the first hip
fracture was 4.9 years (95% Cl, 4.8—5.0), whilst for the second
fracture it was 3.8 years (95% (I, 3.5—4.0) (P < 0.001) (Fig. 2).

Risk factors (age and sex) of mortality after hip fracture were
analysed using cox regression model. Lower survival was observed
following the second fracture in women (HR, 5.44; 95% CI,
1.67—-11.1; P < 0.001) and men (HR, 1.91; 95% CI, 1.86—1.96;
P < 0.05). Age had a minimal risk for increase mortality (HR, 1.061;
95% (I, 1.059—1.063; P < 0.05). The age and sex specific 1-year
mortality of primary and second hip fractures is shown in Table 2.

4. Discussion

In our study, the cumulative incidence of second hip fracture
was 1.24% at 1 year and 4.42% at 5 year.

According to our recent study on the epidemiology of operative
geriatric hip fracture of Hong Kong, the annual incidence of geri-
atric hip fracture during 2001—2011 was rising. The annual risk of
hip fracture in 2010 were 3.0 per 1000 patients for male 6.1 per
1000 for female [12]. The incidence of second hip fracture was 2—4
times higher than first fracture. This is in echo that patient with first
fracture are at higher risk to develop another fragility fracture than
people without fragility fracture.

The incidence rate of second hip fracture reported in our study
and previously reported data are summarized in Table 3
[10,11,13—18]. Omsland et al. [13] and Ryg et al. [15] reported
large-scale studies in Norway and Denmark. The 1-year incidence
and 5-year incidence of second hip fracture was higher than the
current study. However direct comparison is not possible as the
population and social backgrounds are so different. Compare with
previous reported by Chiu et al. [11] in 1992 for Hong Kong popu-
lation, we have a higher 1-year and 5-year incidence of second hip
fracture. Our study is also the largest study in our locality, southern
Chinese and Asia. The results are summarized in Table 3.

We also found that around 60% second fracture occurs within
around 4 years after the initial fracture. Prior hip fracture is a
known risk factor of further hip fracture [6,9,10]. Second hip frac-
ture incidence can act as an indicator of the successful of fragility
fracture prevention program. The result of our study can be useful
to monitor the effectiveness of drug treatment of osteoporosis and
other fragility fracture prevention program.

We also reported the age and sex specific 1-year and 5-year
mortality of second hip fracture. The median survival after single
fracture was 4.9 years (95% Cl, 4.8—5, while second fracture was 3.8
years (95% CI, 3.5—4). As previously reported, age and female sex
are important risk factors for hip fracture [6,7,12]. However, in
second hip fracture, neither age nor sex affected the occurrence
[14]. In our study we have the similar result. Indeed, osteoporotic
fracture prevention should not be limited to a specific age group or
Sex.

Table 3

The incidence of second hip fracture (%) following a first hip fracture.
Study Country Population 1 Year 5 Years 10 Years
Current study 2019 Hong Kong 43,832 1.2 44 6.8
Omsland et al. (2013) [13] Norway 81,867 M 3.2 8.3 11.0

F4.4 11.5 15

Lawrence et al. (2010) [14] UK 6331 2.7
Ryg et al. (2009) [15] Denmark 169,145 9 20
Lonnroos et al. (2007) [10] Finland 501 5
Nymark et al. (2006) [16] Denmark 9900 8.7
Yamanashi et al. (2005) [17] Japan 714 3.8
Rodaro et al. (2004) [18] Italy 2771 7.6
Chiu et al. (1992) [11] HKSAR 1514 0.8 23
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Our study population was representative. Almost 99% of geri-
atric hip fracture patients were treated in Hospital Authority, the
only public hospital network in Hong Kong Special Administrative
Region. By using the Clinical Data Analysis and Retrieval System
which capture all patient data in Hospital Authority, all operated
treated hip fracture cases in Hong Kong can be retrieved by using
specific diagnosis code. Demographic data and mortality can also
be retrieved. Our results were also age and sex-adjusted. However
other data such as social demographics, vital status and comor-
bidity cannot be accurately retrieved. And the study population was
mixed with patient who receive antiosteoporotic treatment and
those who did not. In future the development of geriatric hip
fracture registry is advocated, which can systematically gather
more information, so the provide more valuable data concerning
the treatment and prevention of osteoporosis.

Comparing with the previous report figure of second hip frac-
ture in Hong Kong 20 years ago, our study shows a much higher
incidence (1-year cumulative incidence 0.79% versus 1.24% and 5-
year cumulative incidence 2.3% versus 4.42%). First our study has
the largest number of population at risk compare with previous
studies. Secondly the population of the geriatric population is rising
so the risk of second hip fracture will be increased. Thirdly it may
reflect the importance of implementation of antiosteoporosis and
fragility fracture prevention program in order to reduce the inci-
dence of second hip fracture.

The limitation of our study is this is a retrospective cohort re-
view. We only included patients with surgical treated hip fracture.
The nonsurgical treated hip fracture patients were excluded, usu-
ally they were medically unfit for surgery, which potentially un-
derestimate the incident and mortality.

5. Conclusions

The cumulative incidence of a second hip fracture is 1.24% at 1
year and 4.42% at 5 years. Sixty percent of second fractures occur
within around 4 years after the initial fracture and has a lower
survival compare with single fracture. Our study also provides a
base line figure of subsequent hip fracture to monitor the effect of
anti-osteoporotic program.
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