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ORIGINAL STUDY

Does the place of fall influence the time to specialist treatment in patients
sustaining hip fractures ?
A study of 4917 patients falling in four different settings

Sameer K. KHAN, Anil KHANNA, Moaz AL-SALAHI, Martyn J. PARKER

From Peterborough District Hospital, Peterborough, U K.

Delay to treatment is a multifactorial issue for
patients sustaining hip fractures. The place of fall
could possibly impact on the time to specialist care.
We aimed to investigate the correlation between the
place where a hip fracture occurs, and the time to ini-
tiation of specialist fracture-specific treatment. We
retrospectively analysed data that had been collected
on 4917 consecutive hip fracture admissions to our
unit. The recorded places of fall were divided into
four groups, including those falling ‘outside home’,
‘at home’, ‘residential or nursing home’, and ‘hospi-
tal inpatients’ respectively. A 24-hour scale was used
to record times of fall and of initiation of treatment.
The latter was the time of admission to Accident &
Emergency for groups 1-3, and the time of referral to
the Orthopaedic team for group 4. 23.5% patients fell
outside their own home (group 1), and presented at
only 2 hours post-injury. Patients in both group 2
(47.7%) and group 3 (23.6 %) presented after 3 hours.
Group 4 (4.9%) patients had to wait a median of
8 hours being referred to the Orthopaedic team. We
found an interesting correlation between the place of
injury and the delay in receiving treatment, in that
those patients already receiving maximal healthcare
attention, had to wait the longest to be referred to
specialist care.

Keywords : proximal femoral fractures; time to
initiation of treatment; institutionalised fallers ;
hospitalised fallers.
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INTRODUCTION

Hip fractures are one of the leading causes of
morbidity in the elderly population. In elderly
patients, the 1-year mortality rate for hip fracture
ranges from 14% to 36% (19). Additionally, these
injuries have been shown to be associated with poor
functional outcomes (12,11). Surgical delay beyond
48 hours of admission has been found to increase
the length of hospital stay and the incidence of post-
operative complications (6,7,20,10). It may also
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increase 30-day and 1-year mortality (/7). Several
factors may be implicated in causing these
delays (5). Patient factors include poor general
health, need for medical optimisation for anaesthe-
sia, and correction of anaemia, dyselectrolytaemias,
dehydration or coagulopathy etc. Administrative
and logistic reasons could include restricted access
to theatre, surgeon, or anaesthetist. This implies that
an appreciable reduction in morbidity could be
achieved if these individuals can have their defini-
tive fracture treatment initiated rapidly.

We resolved to explore the very first step of
fracture-specific care i.e. the initial referral to and
review by the trauma team. We felt this would
enable us to identify factors that possibly delayed
the initiation of treatment, and also if these could be
minimized or ameliorated, thereby optimising
patient care.

PATIENTS AND METHODS

Between January 1999 and November 2006,
5246 patients with proximal femoral fractures were

admitted to our unit. After informed consent, information
regarding each case was prospectively collected on a
detailed proforma and entered into a hip fracture data-
base. This collective data was then retrospectively
analysed. This study was authorised by the local ethical
committee and was performed in accordance with the
Ethical standards of the 1964 Declaration of Helsinki as
revised in 2000.

Patients of all ages were included. All causes of fall
were included, i.e. mechanical fall, cerebrovascular
event, myocardial ischaemia etc. Patients with a patho-
logical fracture secondary to bone malignancy, Paget’s
disease, or a localised bone cyst were excluded from the
study. One patient with incomplete data, and those
patients with no history of a fall (169 cases) were exclud-
ed. This left 4917 patients for consideration.

The patients were grouped according to where they
fell (Fig. 1). Group 1 included patients who fell outside
their own home. The second group comprised individu-
als that fell within their own homes (own house or bun-
galow, rented accommodation or warden controlled
accommodation). Patients in the third group fell inside
residential or nursing home accommodation, while those
in the fourth group fell whilst being inpatients in hospi-
tal for other reasons.

Distribution of patients

Institutional
fallers 4.9%

Fig. 1. — Pie chart showing percentage distribution of patients across the four groups
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The ‘time of fall’ was defined as the earliest time the
patient fell, was seen to fall, or was found fallen on the
ground. This was ascertained from the patients them-
selves (if they could recall it), or from neighbours, car-
ers, paramedical/medical/nursing staff, as applicable.
This time was recorded on a 24-hour scale.

The ‘time of initiation of treatment’ was defined as the
time of presentation to the Accident and Emergency
department for patients falling outside the hospital
(Groups 1-3). This was recorded from the computer-gen-
erated front sheet of their casualty notes, to maintain uni-
formity and accuracy. For hospital inpatients suffering
falls, it was the time of referral to the oncall Orthopaedic
team, which gets entered manually by the oncall clini-
cian on their handover sheets, as per departmental poli-
cy. The time was subdivided into hourly intervals for
first 24 hours and then into groups of 2-3 days, 4-5 days,
6-7 days and > 7 days groups. Using this information,
the time interval between ‘fall’ and ‘initiation of treat-
ment’ was calculated for each group.

RESULTS

Group 1

1157 (23.5% of all) patients fell outside, away
from their own home. These falls were more likely
to occur between the hours of 08:00 and 15:00 with
65.9% (762/1157) of falls occurring in this time
period, and 91.7% (1062/1157) falling between
08:00 and 22:00. Falls between the hours of 22:00
and 08:00 were 8.3% (95/1157). The median time
of arrival was 2 hours; 70.4% (814/1157) of
patients were seen within three hours from injury
(Fig. 2 & 3).

Group 2

2344 (47.7% of all) patients fell inside, at their
own home ; 88.8% of these falls (2081/2344)
occurred between the hours of 08:00 to 22:00, with
the most common time being in the morning
between the hours of 08 :00 and 13 :00. They took
a median time of 2 hours to arrive; 57.6%
(1351/2344) of patients were first seen within three
hours from the time of injury (Fig. 2 & 3).

Time of fall on a 24 hour scale
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Fig. 2. — Time of fall for all four groups on a 24 hour scale.
X-axis : Hour of day
Y-axis : Number of patients.

Group 3

1173 (23.6% of all) patients fell inside in residential
home/nursing home. There was a broader spread of
falls over the 24-hour period : 78% (915/1173) of
falls occurred between the hours of 08:00 to 22:00,
while 22% (258/1173) of falls occurred between the
hours of 22:00 and 08:00. Median time to admis-
sion was 3 hours ; 36.8% (432/1173) of patients
were first seen within three hours of the injury
(Fig. 2 & 3).

Group 4

243 (4.9% of all) patients fell whilst they were
hospital inpatients. These individuals exhibited no
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Fig. 3. — Percentage of patients falling by time for all groups.
Black bars : Percentage of patients falling between 08:00 and
22:00.

Light two-tone bars : Percentage of patients falling between
22:00 and 08:00.

Black line : Percentage of patients seen within 3 hours of fall
(groups 1-3) or referral (group 4).

particular pattern in their referral to the orthopaedic
team, as there was a more even spread of the falls
over the 24 hour period : 72% (175/243) of falls
occurred between the hours of 08:00 to 22:00. The
median time for diagnosis of this injury was sur-
prisingly high at 8 hours. Only 18.3% (45/243) of
patients were first seen within three hours from the
time of injury (Fig. 2 & 3).

DISCUSSION

Admission time has been shown to predict out-
come after hip fracture (3,6). However, its relation to
place of fall has not been addressed in clinical stud-
ies to date. We believe this study is first of its kind
to relate the two. We acknowledge that the study is
limited by the absence of a statistical analysis.
Patients with proximal femoral fractures span a
spectrum of physiological fitness, as indicated by
the four groups in this study. It is difficult to quan-
tify the effect of delayed presentation and referral,
without adjusting for confounding factors. These
include both patient factors (co-morbidities, ASA
grade, mental status etc) and logistical factors
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(access to help, mode of transport, and patient load
in the Emergency department, among others).
However, given the large database of patients (n =
4917), we believe the results of this study are still
pertinent.

Group 1 patients tended to be the fittest and most
mobile of all groups. This is reflected by their cause
of injury, eg. slipping off a bicycle or scooter, as
well as by their place of fall, eg. grocery shop,
activity centre or after tripping on the street. They
also tend to present the earliest. One of the explana-
tions may be that other individuals who witnessed
the fall alerted the emergency services and also
these individuals had a fall mainly during the work-
ing hours when lot of individuals are present around
them.

Group 2 patients comprise the majority of hip
fracture patients. This is consistent with previously
published literature (7,2). Their presentation to hos-
pital may be delayed due to personal or logistic rea-
sons, eg. calling the general practitioner to visit at
home, or being unable to get off the floor to call an
ambulance. Neighbours or next of kin might be the
first to find them on the floor, and this might not
happen till next morning. Additionally, there might
be delays in the ambulance arriving to fetch them,
or delays on the road.

Group 3 patients are ‘institutionalised fallers’.
Fall to admission time in this group declines as the
time goes by until delayed presentation is seen (> 2-
3 days group). This second rise is seen mainly in
patients with multiple co morbidities who are other-
wise less mobile before fall and are thus less likely
to be closely monitored. This concurs with previous
studies of community dwellers compared to institu-
tionalised patients suffering hip fractures (4).

Group 4 patients are ‘hospitalised fallers’. These
pose particular problems of their own. We acknowl-
edge the methodological exception given to this
group in our study. The primary measure ‘time of
presentation to Accident & Emergency’ could not
be used in them. So the ‘time to referral to the
oncall orthopaedic team’ was used as a substitute.
This can be less accurate than the computer-gener-
ated measure used for groups 1-3, making the com-
parison less than true. However using the time of
orthopaedic assessment for all groups could incur
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accrual of errors and inaccuracies in the whole data
set.

For group 4 the reasons for delay in referral are
likely multifactorial. These hospitalised patients
already had medical or surgical co-morbidities and
had poor mobility to begin with (13). They fell while
being an inpatient on medical, geriatric or psychi-
atric wards. Common causes include fall off a chair
or a bed when asleep or agitated, falls due to postur-
al hypotension or psychoactive medication, or a fall
while attempting ambulation without enough assis-
tance or supervision (8,14,16). It is possible that they
were not paid much attention immediately after
their fall, as far as their mobility is concerned, since
they were considered by their caring teams to be in
the right place anyway.

With the ‘Hospital at night” scheme being imple-
mented, there are fewer junior doctors to cover the
wards, and they may be cross-covering additional
specialties, and hence more patients than during the
daytime. It might therefore take longer for an initial
assessment before a referral is made to the
orthopaedic team. There may possibly be an ele-
ment of complacency to wait till the morning to do
so. Additionally, when an in-patient falls, it is usual
to arrange radiographs to confirm the fracture,
before referral to the orthopaedic team. Obtaining
these in the middle of the night can be time-con-
suming, as there are fewer portering staff to take
patients down to the radiography suite, and pelvis
radiographs are not routinely done on the ward.

We did not undertake an analysis of whether sex,
age or mental status made a difference to our find-
ings. There was however no preponderance for type
of fracture i.e. intracapsular or extracapsular in any
of the four groups. We realise that the time from
injury to surgery in these patients is a sum total of
sequential events. The initial referral or presenta-
tion is followed by radiological diagnosis, admis-
sion to a surgical ward, optimisation for surgery,
and listing on an operating list, etc. Even in patients
who present early, surgical repair might be delayed
for any of these later-mentioned factors. As such,
delayed presentation and referral is only one cause
of surgical delay. However we intuitively suggest
that early referral and presentation, especially in
institutionalised and hospitalised patients, could

lessen this surgical delay, and hence reduce morbid-
ity further in these patients.

Figure 3 displays a trend of worsening mobility
and delay to specialist treatment. This brings to
light the fact that a very high index of suspicion of
hip fracture is required in all elderly patients sus-
taining a fall especially when their previous mobil-
ity is limited, and specially when they are already
institutionalised or hospitalised. It also demon-
strates that increased awareness of the causation
and clinical features of hip fractures needs to be dis-
seminated among a larger audience. In an institu-
tional setting, this includes nursing and residential
home staff, home managers, senior activity organis-
ers and general practitioners. Previous studies have
looked at strategies and interventions targeting
these groups, with evidence suggesting reduced
incidence of injuries (9,18). In hospitals, medical,
geriatric and psychiatry teams need to be targeted
via means like multidisciplinary meetings and edu-
cational sessions etc. The onus of initiating this
increased awareness however lies with the Trauma
or Orthopaedic department, as the case may be.
Reporting systems for falls in institutions and hos-
pitals need to be re-inforced and strengthened (5).
We also feel that more studies need to be carried out
looking at similar parameters and factors delaying
the presentation and diagnosis of hip fractures, so
that an attempt can be made to decrease the morbid-
ity in this already frail elderly population.

CONCLUSIONS

We conclude that the place where the injury
occurred, correlates with delays in receiving treat-
ment. Those who sustained hip fractures after
falling in hospitals or institutional care were more
likely to be delayed in receiving the surgical care.
This needs to be fed back to the care-providers at
these institutions, to expedite referral and fracture-
specific treatment.
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