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Abstract 

Introduction: patients with Parkinson’s disease (PD) are not routinely prescribed bone-protecting medication despite the fact that
they are known to be at risk of falling. We investigated whether subjects with PD were more at risk of fractures than other patient
groups in order to establish whether preventative measures should be targeted on those who have been diagnosed with PD. 
Methods: we performed a retrospective cohort study, reviewing the records of PD patients compared with age- and gender
matched patients attending medical clinics. Power analysis indicated the need for 194 in each group for a 95% confidence
level. Our study comprised 200 PD patients and 200 controls. All limb and vertebral fractures before the date of diagnosis, or
control, were recorded. 
Results: 52% of patients in each group were female. The mean age of the PD patients was 75.6 years (43.7–96.0) and that of con-
trols 75.2 years (43.9–95.9). The mean interval from diagnosis was 5.46 years, providing 1092 person-years of follow-up in both
groups. Fractures were significantly more common in the PD group than the control group (PD 15%, controls 7.5%; p=0.007).
The commonest site of fracture was femur in PD patients (11 of 38 fractures) and forearm in the control group (5 of 16 fractures). 
Conclusion: the risk of fracture is significantly increased in PD relative to patients with other medical conditions. Hip frac-
tures are commonly fatal in older people and partly preventable. Prospective studies of intervention to prevent fractures in
PD are required. 
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Introduction 

Bone fractures result in significant mortality and morbidity.
The risks are increased in older people [1]. Studies in patients
with Parkinson’s disease (PD) have shown that this group
has complication rates, which are, at least, comparable with
the general population but may even be greater [2–5]. 

In 1992 Johnell et al. [6] found an increased incidence of
hip fractures in patients with PD compared with controls.
Despite this, patients with PD are not routinely prescribed
bone-protecting medication. The aim of this study was to
establish whether patients with PD still show an increased
risk of fractures when comparison is made with age- and
gender-matched subjects. Confirmation of a higher incidence
of fractures would indicate the need for a prospective, ran-
domised controlled trial to look at prevention. 

Methods 

We designed a retrospective cohort study. This involved
reviewing the records of 200 patients with known idio-

pathic PD, chosen at random from the PD register of the
Movement Disorder Clinic at Chesterfield and North
Derbyshire Royal Hospital. Power calculation indicated the
need for 194 subjects in each arm. The subjects were diag-
nosed by a consultant Care of the Elderly physician, spe-
cialised in movement disorders, using the United Kingdom
Parkinson’s Disease Society Brain Bank criteria. Two hun-
dred controls were identified from general medical out-
patient lists by the Hospital Audit and Research Department.
They were matched for age and gender with each PD case.
They were selected from all medical specialities in order
that biases were reduced. The controls were selected on
the criterion that they had been seen in clinic within 1
month of the date that their matches were diagnosed with
PD. We refer to this as the index date. We recorded all
radiologically confirmed limb, vertebral and rib fractures
occurring after the index date, following cases until April
2002 or death. Fracture data were taken from computerised
records at the hospital. We noted any previous fractures
for further analysis. We also recorded mortality data for
both groups. 
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Student’s paired t-test was used for comparison of
groups in fracture and mortality rates. A 2 ×2 contingency
table was drawn up of fractures before and after the index
date. Chi-squared with Yates’ correction was applied to this
table to establish the significance of any changes to the frac-
ture incidence following the diagnosis with PD. We received
approval from the North Derbyshire Local Research Ethics
Committee before commencing the study. 

Results 

The patient demographics are summarised in Table 1. The
mean age in the PD group was 75.6 (range 43.7–96.0) and
74.36 (43.0–96.9) in the controls; 52% of each group were
female. The differences between groups are not significant.
The mean follow-up period was 5.94 years for each group.
The average age at diagnosis with PD was 70.12 (range
39.41–91.95). There were fewer deaths in the PD group (29)
compared with the controls (48) (p =0.01). 

The PD group had a higher total number of fractures
after the index date than did the control group. In total
there were 38 compared with 16 amongst the controls
(p =0.007). The study was not specifically powered to look
at individual sites; however, the PD group had a higher inci-
dence of limb fractures (PD =27, control =13; p =0.038)
and showed a trend to a larger number of femoral fractures
(PD =11, control =4; p =0.07). Figure 1 shows the site and
number of fractures in each group. 

The first analysis took no account of the risk of fracture
in the PD group before the onset of the disease. Thus, the
second part of the analysis specifically tested the hypothesis
that the risk of fractures increases following the onset of idio-
pathic PD. Table 2 shows the number of fractures in both
groups before and after the index date. The number of frac-
tures in the PD group was found to increase after diagnosis,
compared with the change in fracture rate in the control
group before and after the index date. [chi-squared =12.8
without Yates’ correction, chi-squared =11.3 with Yates’
correction (p < 0.001 for either method).] 

Discussion 

Interpretation of results 

In this cohort study we illustrated an increased risk of bony
injury in idiopathic PD. The results demonstrate that the
increased risk comes about after the onset of the disease
and does not represent a phenomenon occurring through-
out life. The technique for data retrieval was a retrospective
review of X-ray records. This necessitated that the controls
were taken from patients under hospital follow-up. It is pos-
sible that a different answer would have been reached if a
healthy age- and gender-matched control group had been
used. The higher number of pre-index fractures in the con-
trol group may indicate that these patients had more serious
illnesses, which could have affected their fracture risk. This
might also explain the higher number of deaths amongst
controls. The increased death rate observed in the control
group is recognised as a potential source of error as those
that died may have experienced fractures had they lived
longer. We attempted to reduce possible confounding fac-
tors in the selection of control subjects by recruiting from a
range of medical specialities. 

Some fractures may have been missed by this data col-
lection method as only those diagnosed radiologically at
Chesterfield and North Derbyshire Royal Hospital could be
counted. This assumes that neither group was more likely to
leave the area or attend other hospitals with bony injuries.
Impaired mobility due to PD or a higher degree of co-mor-
bidity, which was postulated in the controls, could have
caused either population to be more static. 

Factors influencing fracture risk in PD 

It may seem obvious that people with parkinsonism would
have a higher incidence of fractures. They are more likely to
fall for a number of reasons and 90% of fractures in older
people result from a fall [7–13]. In particular, certain sub-
groups of patients are even more at risk, such as those who
are unable to wash or dress themselves independently [14],
those with more severe PD and those who report the greatest

Table 1. Patient demographics 

 PD group Control group 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Number 200 200 
Mean age (range) 75.6 (43.7–96.0) 74.36 (43.0–96.9)
Number of females (%) 104 (52) 104 (52) 
Number of males (%) 96 (48) 96 (48) 

Figure 1. Sites of fractures in PD subjects and controls. Dark
stippled columns, PD; grey stippled columns, controls.

Table 2. 2 ×2 Contingency table of fractures 

 Pre-index date After index date Total
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .

Parkinson’s disease 12 38 50 
Controls 25 16 41 
Total 37 54 91 
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increase in function after taking levodopa [7, 10]. However,
there may be other factors that influence the number of
fractures. For instance, there were a higher number of verte-
bral fractures in the Parkinson’s group (Figure 1). Such frac-
tures are associated with osteoporosis but only one in four
results from a fall [15]. 

Although it is important to be careful when attempting
to interpret a study in ways for which it was not designed,
this does raise the question of whether PD is associated
with lower bone mineral density (BMD). Sato et al. found that
71 PD patients had lower metacarpal BMD than controls.
They also had elevated calcium levels and lower vitamin D
intake [16]. Another study showed significantly lower BMD
at the hip but not the lumbar spine in PD [17]. 

There may be some body composition factors, which are
also important. There are conflicting data in the published
studies relating to body weight, body mass index (BMI) and
energy expenditure in PD [18–20]. However, there may be
an association between the condition and reduced total and
percentage body fat as well as reduced triceps skin-fold
thickness [19, 21]. Reduced body size is a risk factor for
fractures of the hip, pelvis and ribs [22]. Lower fat mass cor-
relates with reduced BMD of the hip, spine and distal radius
[23]. Low BMI has been linked with reduced trochanteric
soft tissue thickness which, in turn, may lead to greater
force being transmitted to the hip after a fall [24]. If total or
percentage body fat have the same influence it would con-
tribute to explaining why only the increased incidence of hip
fractures reached significance in the Johnell study. 

Intervention 

If factors other than frequency of falls contribute to the
incidence of fractures in PD, the reduction of fractures may
require strategies other than falls prevention alone. One
study has already looked at the effects of 1α(OH)D3 in sub-
jects with PD, showing a reduced incidence of fractures but
no improvement in BMD [25]. There may be a place for
researching other agents which have shown bone-protect-
ing properties in other populations, such as calcium and
vitamin D or bisphosphonates [26–28]. 

The future 

This study supports a direct association between PD and
fractures. Further research is required, comparing fracture
incidence in subjects with PD and healthy controls. We
have not established a mandate to routinely prescribe bone-
protecting medication or request bone densitometry on all
patients with a diagnosis of PD. Therefore, it would be valu-
able to assess the incidence of fractures and BMD according
to the grade of Parkinson’s severity. A prospective approach
would allow long-term follow-up with serial bone densito-
metry to establish the effects of disease progression on an
individual’s fracture risk. Previous work on the prevention
of fractures in PD and non-PD populations suggests that a
randomised controlled trial of combination therapy with
1α(OH)D3 and a bisphosphonate is indicated. Until such
trials are completed we should continue to assess our patients’
risk of falling and fracture on an individual basis and intervene
according to the findings. 

Key points 
• The onset of PD is associated with a significantly increased

risk of fractures. 
• The higher number of fractures is unlikely to be due to

increased incidence of falls alone. 
• Currently, patients with PD are not routinely prescribed

bone-protecting medication nor referred for densitometry.
Research into both of these issues is necessary. 
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Abstract 

Introduction: it has previously been reported that patients aged over 65 years account for 15% of Accident and Emergency
(A&E) attendances. Despite this, there have been few studies looking at older people’s use of A&E. This study describes the
A&E attendance patterns of older people, defined as those aged 65 years and over, using data from an NHS region over a
number of years. Their attendances are also compared with those of the rest of the population. 
Data and methods: A&E attendance data were collected for 14 Acute Trusts in the West Midlands for the period from
1 April 1999 to 31 March 2002 via the West Midlands Accident and Emergency Surveillance Centre. 
Results: patients aged 65 years and over accounted for 18% of all attendances. Attendance rates were highest in those aged
over 80 years. Older patients were significantly more likely to attend during the morning and early afternoon, during the winter
months, arrive by ambulance and require admission to hospital. Older patients were significantly more likely to attend with
non-injury, particularly cardiac-related conditions. Injuries accounted for 33.1% of attendances in the over-65s compared
with 59.9% in the 0–64s. 
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