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Abstract

Introduction Hip fracture prevention is an essential component in elderly patient care. History of prior fracture is a signifi-
cant risk factor for subsequent hip fracture. There are variable rates of treatment for these groups of patients. The aims of
this study were to make an assessment of how many hip fracture patients over a 1 year period had a previous fracture and to
assess whether or not these patients were on anti-osteoporotic medication.

Methods Assessment on whether or not patients had a prior fracture using the national radiology imaging system checking
radiology reports for all previous imaging performed. Checking patients bone health status using the hip fracture database
for our hospital.

Results There were 225 hip fractures in 221 patients over a 1-year period. About 42.6% of females and 35.9% of males had
a history of previous fracture. Vertebral fractures were the most common type of fracture. We found 7% of patients had a
contralateral hip fracture. There were 81% of patients with prior fracture, and 71% of those without prior fracture were on
anti-osteoporotic medication.

Discussion Vertebral fractures were the most common preceding fracture in hip fracture patients. There were many patients
with a history of fragility fractures that were not on preventative medication. Overall there were good prescription rates of
anti-osteoporotic medication. There were significantly higher rates of prescription amongst females compared with males.
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Introduction

Hip fractures are a major cause of morbidity and mortal-
ity in the elderly. As well the implications of this injury in
the patients that sustain a hip fracture, there are also major
economic implications for a healthcare system [1]. Most hip
fractures are fragility fractures due to underlying osteopo-
rosis. With an increase in life expectancy and an increase of
population over the age 70, it is expected for the volume of
hip fractures and patients with osteoporosis to increase [2,
3]. Osteoporosis is manifested by fractures at multiple skel-
etal sites particularly the spine, hip, and wrist. Worldwide,
osteoporosis causes > 8.9 million fractures annually, with
the greatest number of osteoporotic fractures occurring in
Europe (34.8%) [4].
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Sustaining a fracture is a well-known risk factor for sus-
taining future fractures [5—10]. It has been reported that ver-
tebral fracture increases the risk of subsequent hip fracture
by at least twofold [7, 8]. It was found that history of forearm
fracture increases the risk of future hip fracture by around
50% [9, 10]. Because of this high risk, it is important that
patients that sustain an osteoporotic fracture are correctly
treated to prevent further injury. The use of bone protective
medications has been found to almost halve the risk of sub-
sequently developing another fracture [11-13]. However, the
rate of prescription of osteoporotic protective medications
has been in decline in Europe in recent times [14, 15].

The purpose of this study was to assess history of previ-
ous fracture in hip fracture patients, what were the most
common fracture sites and how much patients were on frac-
ture preventative medication. We also aimed to see how
many patients had a previous fracture but were not on pre-
ventative medication.
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Methods

This was a single-centre study, where the aims of the study
were to assess the history of previous fracture in hip frac-
ture patients that presented to the hospital over a 1-year
period and the rate of fracture preventative medication
prescription in these patients. We also used this to audit
our own departmental assessment of bone health in hip
fracture patients. This was a retrospective study using the
orthopaedic department Hip Fracture datasheet over a
12-month period from July 2018 to July 2019.

Assessment of fractures was performed using National
Integrated Medical Imaging System (NIMIS), the national
radiology imaging software. Patients were searched on
this system using name and date of birth. All radiology
reports of all imaging on the system for each patient were
reviewed, and previous fractures and dates of fracture were
recorded. Non hip fractures that occurred at the time of
the hip fracture were recorded, and fractures that occurred
since their hip fracture were also recorded. Prevalence of
dual-energy X-ray absorptiometry (DEXA) scans being
performed was also assessed using the national radiology
software.

The Hip Fracture datasheet recorded the patient demo-
graphics, prescription of fracture prevention medication,
admission date, surgery date, discharge date, and type of
surgery performed.

Data collection was performed with Microsoft Excel.
Statistical analysis was performed using SPSS version 23.
Data was analysed by using computing variables, descrip-
tive statistics, independent sample #-tests, and frequency
analysis.

Results

There were 225 hip fractures in 221 patients over the
1-year period, with 4 patients sustaining bilateral hip frac-
tures within the study period. The mean age was 77 with
a range of 34 to 98. A total of 217 patients (98.1%) were
over the age of 50. There was one patient under 40. There
were 143 female and 78 male patients. The mean length of
stay was 10.1 days (range 1-97). There were 37 patients
that had previous DEXA scans performed.

There were 88 patients (39.8%) that had a previous
fracture before fracturing their hip. There were 173 frac-
tures in 88 patients, with 32 different types of fractures.
Forty-nine patients (22.2%) had 2 or more fractures. There
were 110 (63.3%) previous fragility fractures. There
was a higher proportion of females that had history of a
previous fracture with 42.6%, compared with 35.9% of
men (p = 0.33). The mean time from first fracture to hip
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fracture was 4 years (range 18-24 years). If the image was
of an old fracture that was not at the time of injury, the
timing of the fracture excluded from analysis. See Table 1
to see full breakdown of fractures. See Table 2 for the
breakdown of fragility fractures.

There were 130 patients (58.8%) that underwent bone
health assessment. Ninety-eight patients (75.3%) were on
anti-osteoporotic medication. Only 52% of males were on
anti-osteoporotic medication compared with 84% of females
(p = 0.002). Thirty-two patients (24.7%) were not on preven-
tative medication. Anti-osteoporotic medication was com-
menced on 30 patients, and 2 were referred for DEXA scan.
Of the 32 patients that were not on preventative medication,
12 patients (37.5%) had a previous fracture and 8 patients
(25%) had 2 or more fractures. Sixty-one of the 88 patients

Table 1 Previous fractures

Previous fractures Frequency
Acetabulum 1
Acromion 1
Ankle 7
Calcaneum 2
Cervical Spine 1
Clavicle 3
Contralateral femoral shaft 1
Contralateral hip 16
Distal femur 2
Distal radius 14
Greater trochanter femur 1
Hand phalanx 3
Humeral shaft 1
Iliac crest 1
Ipsilateral hip 2
Lumbar spine 26
Maxillary 1
Metacarpal 3
Metatarsal 3
Nasal 1
Patella 1
Proximal humerus 12
Pubic ramus 13
Radial head 2
Rib 13
Scaphoid 2
Thoracic spine 27
Tibial/Fibular shaft 4
Tibial plateau 2
Toe phalanx 1
Ulnar styloid 5
Zygoma 1
Total 173
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Table 2 Previous fragility fractures Table 4 Fractures since hip fracture

Previous fragility fractures Frequency Fractures since hip fracture Frequency
Contralateral hip 16 Contralateral hip 5

Distal radius 14 Lumbar 2
Ipsilateral hip 2 Proximal humerus 1

Lumbar Spine 26 Pubic ramus 1
Proximal humerus 12 Thoracic 2

Pubic Ramus 13 Toe phalanx 1

Thoracic Spine 27 Ulna shaft 1

Total 110 Total 13

(69.3%) of patients that underwent bone health assess-
ment had a previous fracture. Eleven of these 61 patients
(18%) were not on preventative medication. Thirty-five of
49 patients (71.4%) that had 2 or more fractures underwent
bone health assessment. Seven of these 35 patients (20%)
were not on preventative medication.

Vertebral fractures were the most common type of frac-
ture with 54 vertebral fractures in 35 patients. The break-
down of these vertebral fractures was one cervical fracture,
27 thoracic fractures, and 26 lumbar fractures. Twelve
patients with vertebral fractures were single-level frac-
ture and 23 had fractures of multiple levels. Nine of the 35
patients’ vertebral fractures were found incidentally on a CT
scan with a different area of concern for the indication for
the scan. Thirteen patients with a previous fracture had only
vertebral fractures previously. Ten of these patients under-
went bone health assessment with 8 patients (80%) being on
preventative medication.

Sixteen patients (7.2%) had a previous contralateral hip
fracture. Two patients had previous ipsilateral hip fracture.
One of these patients had their dynamic hip screw changed
to a total hip replacement; the other patient had their short
cephalomedullary nail changed to a hemiarthroplasty.

Fifteen patients (6.67%) had another fracture at the time
of their hip fracture. Vertebral, olecranon, and distal radius

Table 3 Fractures at time of hip

Fractures at the
fracture

time of hip fracture

Frequency

fractures were the most common with three of each (see
Table 3).

There were 13 fractures in 12 patients since their hip frac-
ture. Most commonly there were 5 contralateral hip frac-
tures and 4 vertebral fractures (two lumbar, two thoracic).
The mean time to fracture was 112 days (range 7-398) (see
Table 4).

Cemented bipolar hemiarthroplasty was the most com-
mon operation with 109 patients (48.4%) undergoing this
procedure, followed by short cephalomedullary nail with
40 patients (17.8%), long cephalomedullary nail with 29
patients (12.8%), and dynamic hip screw with 20 patients
(8.8%). Nine patients (4%) were treated nonoperatively. See
Table 5 for full breakdown of interventions performed. Ten
of 216 patients (4.6%) had their surgery outside the 48 h of
admission target of our hospital policy.

Discussion

A history of a fracture is an important predictor of risk in
subsequently suffering a hip fracture. Despite this, there are
many patients that have sustained a fracture and are not prop-
erly assessed for osteoporosis and commenced on preventa-
tive medication. This was a single-centre study that looked
at the history of previous fracture and the prescription of

Table 5 Management of hip fracture

Clavicle

Distal radius
Finger phalanx
Hand phalanx
Lumbar
Metacarpal
Olecranon
Proximal humerus

Pubic ramus

U UL T N G S U S

Thoracic
Total 15

Management of hip fracture Frequency
Cemented bipolar hemiarthroplasty 114
Uncemented bipolar hemiarthroplasty 1
Cemented total hip replacement 9
Dynamic hip screw 20
Long cephalomedullary nail 29
Short cephalomedullary nail 40
No operation performed 9
Part. threaded cannulated screws 2
DHS with cannulated screw

Total 225
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preventative medication in a hip fracture population over a
1-year period.

We found 39.8% of hip fracture patients in our centre had
a previous fracture, with females having a higher incidence
of previous fracture with 42.6%, compared with 35.9% of
men having a previous fracture. Port et al. [16] performed a
similar study in Sydney, Australia, in 2002 which obtained
similar results where they found 45% of women with hip
fracture had a previous fracture compared with 30% of men
having a previous fracture. There were a significant propor-
tion of the fractures (63.6%) in our study that occurred that
would be described fragility fractures.

In our study, vertebral fractures were found significantly
be the most common fracture, where 54 of a total of 173
(31.2%) fractures were vertebral fractures. There was almost
an equal distribution between thoracic and lumbar fracture,
being 27 and 26 respectively, and one cervical fracture
within this group of patients. The true incidence of verte-
bral fractures is likely higher than this also, where the true
prevalence is several times greater than the number known
to patients or that may have been imaged [17]. Vertebral
fractures often present as worsening back pain that can often
occur without a history of trauma, and therefore may not get
imaged. Gehlbach et al. [18] performed a study where they
had radiologists review chest X-rays performed in women
over 60, where only 50% of vertebral fractures were reported
and only 17% a fracture documented in the medical record
or discharge summary. Kelly et al. [19] performed a study
assessing vertebral fractures in CT pulmonary angiogram
in hip fracture patients and the corresponding radiology
reports and found that only one in 5 vertebral fractures were
reported. Lauritzen and Lund [8] performed a study to assess
the risk of subsequent hip fracture in women who had sus-
tained lumbar spine, olecranon, knee, and ankle fractures
and found that lumbar spine fracture had the highest relative
risk of these injuries with a value of 4.8. Imai et al. [20] per-
formed a study where they obtained lumbar X-rays in all hip
fracture patients and compared the 1-year mortality between
those that had vertebral fractures and those who did not.
They found that 80% of patients had a vertebral fracture and
that there was a significant difference in mortality between
the groups with a 27% 1-year mortality in those with frac-
tures and 5% mortality in those without.

Fifteen (6.67%) of hip fractures had another fracture
at the time of injury with vertebral, olecranon, and distal
radius fractures being the most common with three of each
occurring in these patients. There was one lumbar and two
thoracic fractures that occurred. It has been found that con-
comitant distal radius and hip fractures result in an increased
length of stay, but no effect on mortality [21, 22]. It has been
found that patients that sustain simultaneous wrist fractures
and hip fractures tend to be fitter and more independent pre-
injury [22, 23]. It is hypothesised that these patients sustain
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wrist fractures because they possess better, intact protective
reflexes than the average hip fracture patient [22, 24].

In this study, there were 16 patients (7.2%) that had a
previous hip fracture on the contralateral side with 4 of
these patients having bilateral hip fractures within the study
period. There was one patient that subsequently went on to
fracture the contralateral side after the study period. There
were 2 patients with previous hip fractures on the ipsilateral
side. One patient with previous hip fracture on the same
side was converted from a dynamic hip screw to a total hip
replacement, and the other was converted from a short ceph-
alomedullary nail to a cemented bipolar hemiarthroplasty.
The rate of contralateral hip fracture after previous fracture
is quoted to be between 6 and 16% [25-27]. Patients with
prior hip fracture are at a twofold of further hip fracture [27].
Hughes et al. [28] performed a study comparing rates of con-
tralateral hip fracture in intertrochanteric and pertrochanteric
where they found that the dynamic hip screw group had a
contralateral fracture rate of 10.7% and short cephalomed-
ullary nail group had a contralateral fracture rate of 7.9%
which was not a statistically significant difference. Souder
et al. [29] performed a study comparing rates of contralateral
fracture in patients that underwent arthroplasty and closed
reduction with percutaneous pinning (CRPP) for neck of
femur fractures and found that the arthroplasty group had
a contralateral fracture rate of 5.57% compared with 10.1%
of the CRPP group.

For patients that underwent anti-osteoporotic medication
assessment, 75% were already on some form of preventative
treatment. Of the patients assessed, 81% of patients that had
a history of previous fracture were already on treatment and
71% of patients without a previous fracture were on treat-
ment (p = 0.168). Women had significantly higher rates of
prescription of anti-osteoporotic medication with 84% being
on preventative medication compared with only 52% of men
(p =0.002). These are very high rates of treatment compared
with other similar studies. Maggi et al. [30] found that 25%
of their patient were already on preventative treatment prior
to fracturing their hip. They also found a difference in pre-
scription rates between those that had previous fractures and
those that did not, which were 37.1% and 18.5% respectively.
Port et al. [16] found that 26% of women with a previous
fracture were on preventative medication and only 10% of
women without a previous fracture were on prevention. They
also found that there was a significant difference in prescrip-
tion between genders with only 2% of men on preventative
medication in their study.

There were a number of limitations of this study. Some of
which include that is was performed as a retrospective study.
Fractures that may have occurred in hospitals that do not
use the national imaging software would have been missed
and fractures that may have occurred prior to the implemen-
tation of the national imaging software. Data collected on
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anti-osteoporotic medication was only collected in 59% of
patients and did not go into the detail of which type of medi-
cation the patients were on previously or what they were
commenced on. This is also a cross-sectional study so we
cannot assess a cause-effect association for the risk of hip
fracture in patients with previous fracture.

Conclusion

Our study shows high rates of osteoporosis preventative
medication prescription in a hip fracture population with
higher rates of prescription in patients with a history of pre-
vious fracture and females. About 39.8% of patients had a
previous fracture, with a higher rate among females in this
hip fracture group. Vertebral fractures were the most com-
mon type fracture in this group.
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