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ORIGINAL STUDY

Length of hospital stay following hip fracture and risk of 30 and 90 day
mortality in a United Kingdom cohort

Hassaan Q. SHEIKH, Amro ALNAHHAL, Adeel AQIL, Fahad S. HossaIN

From the Leeds General Infirmary, Great George Street, Leeds, LS1 3EX, United Kingdom.

A recent study identified a length of stay (LOS) of 10
days or less following hip fracture is associated with
increased risk of 30-day mortality. This effect has not
been previously studied for 90-day mortality or in the
United Kingdom (UK). Our aim was to investigate
the effect of LOS on 30-day and 90-day mortality
following hip fracture in a UK population. In this
single-centre study, we retrospectively identified
consecutive patients with a hip fracture from the
National Hip Fracture Database over 3 years. We
excluded patients who died as inpatient during their
index admission. The main end-points were 30-day
and 90-day mortalities and risk factors for these were
examined using stepwise univariate and multivariate
Cox regression analyses. Of 1228 patients, mortality
at 30-days was 1.2% (15 patients) and 7.8% (96
patients) at 90-days. Mean LOS was 24 days and a
total of 206 patients had a LOS of 10 days or less.
Following cariate analysis, the highest risk factor
for 30-day mortality was a LOS of 10 days or less
with a hazard ratio of 7.26 (95% confidence interval
2.56-20.51). Other risk factors for 30-day mortality
included increasing age, male gender and chest
infection. A LOS of 10 days or less was not associated
with increased mortality at 90-days. A short LOS
was associated with higher risk of early mortality.
We recommend that hip fracture patients be fully
rehabilitated prior to discharge to reduce the risk of
early mortality.

Keywords: length of stay; hip fracture; proximal femur
fracture; epidemiology; mortality.
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INTRODUCTION

It is well established that fragility hip fractures
carry a poor prognosis with high early mortality
and long term sequelae of reduced mobility, chronic
pain and loss of independence (7). The total annual
hospital costs related to hip fracture management is
estimated to be in excess of £1 billion to the British
healthcare system. 61% of this cost is related to the
index hospital admission (2). The direct fiscal burden
of admission and subsequent inpatient stay after a
hip fracture may therefore incentivise hospitals to
expedite discharge of these patients as soon as it
is safe to do so in order to minimise expenditure.
From a management perspective it helps improve
efficiency of healthcare delivery by minimising bed
occupancy while improving patient flow and has
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become a dominant theme of the NHS Improvement
framework.

In contrast however, there is concern that shorter
LOS may have the unintended consequence of
poorer patient outcomes. With limited resources
and financial pressures, it is possible that some
patients are discharged early from hospitals leading
to the occurrence of adverse events. A previous
study of 59 Norwegian hospitals has shown that
shortened LOS resulted in an increase in the risk
of early unplanned readmission (3) while another
study showed an association with increased risk
of post discharge mortality in a large cohort of
patients admitted to hospital with acute pulmonary
embolism (4). Previous studies examining the
association between LOS and patient outcomes such
as mortality have been confounded by patient-level
factors. In particular it has been suggested that LOS
is closely related to disease severity with patients of
shorter LOS being inherently less severe in disease
profile compared to those of longer hospital stays.
As such, observational studies comparing outcomes
between short and long LOS are perhaps biased
towards finding favourable outcomes for patients
of shorter LOS, consequently failing to show a true
effect owing to patient level confounding factors (5).

It is well established that early mortality after hip
fracture management is due to medical causes such
as respiratory infections or cardiac events (6-9). Such
fragility hip fracture patients are generally frailer
compared to those of other hospital admissions.
Previous large cohort and registry based studies
have shown that around two-thirds of all fragility
hip fracture patients have an ASA grade of 3 or
more (7,8,10). Higher ASA grades due to more severe
co-morbidity profile are inevitably associated with
increased early mortality. For any study analysing
mortality risk factors, however, it is imperative that
specific diagnoses are examined alongside other
potential risk factors such as LOS.

A large registry level study from Sweden
identified that inpatient stay of 10 days or less
following a hip fracture is associated with an
elevated risk of 30-day mortality (7/). The authors
included 116,111 patients and analysed 30-day
post-discharge mortality. They also found that each
reducing day of stay less than 10 days increased the
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risk of 30-day mortality by up to 16% and the most
significant risk factor of increased mortality was
length of stay (LOS) less than five days. A length of
stay (LOS) over 10 days had no effect on mortality.
The authors were not able to analyse for causes of
mortality in this cohort. Similar findings have been
reported by another study comparing mean LOS for
hip fractures between Japanese and US populations,
concluding that increasing LOS is associated with
reduction in early mortality (72). This trend is per-
haps of significance within the setting of the United
Kingdom National Health Service (NHS) where
reducing LOS is prioritised as a means to improving
patient outcomes and efficiency of healthcare
delivery (13).

The aim of this study therefore was to ascertain
whether a shorter LOS affects 30-day and 90-day
mortality in a UK fragility hip fracture population.

MATERIALS AND METHODS

STROBE criteria were followed throughout
the design, data collection, analysis and write-up
of this study. We retrospectively collected data
taken from the National Hip Fracture Database
(NHFD, England and Wales) between September
2008 and March 2011 following institutional board
approval from a single centre. All consecutive
hip fracture patients presenting to a single Major
Trauma Centre (Leeds General Infirmary) in the
UK were identified. Data at our centre is collected
prospectively by specially trained data clerks.
Data analysed included patient demographics (in-
cluding age, gender, pre-injury walking ability
and admission source), preoperative blood test
parameters, medical comorbidities, fracture type
and American Society of Anesthesiologists (ASA)
grade. Fractures were classified as intracapsular
undisplaced, intracapsular displaced, intertrochan-
teric, subtrochanteric or other (if the injury couldn’t
be distinctively classified).

Blood test parameters included haemoglobin
levels, white cell count, coagulation profile, urea
and electrolyte levels. Patients’ preoperative ad-
mission source was categorised in line with the
NHFD categories of patients who were independent
in their home; patient residing in a care home such
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as a residential or nursing home; patients who were
already an inpatient at the time of injury; and patients
that were transferred from a different hospital
after injury. Patient pre-injury walking ability was
categorised as independent ambulators; ambulators
with a single stick/crutch; patients requiring two
or more sticks/crutches for ambulation and non
ambulators who used a wheel chair for mobility.

The Charlson co-morbidity index was calculated
using International Classification of Disease, 10th
revision (ICD-10) codes as classified in our inpatient
database (74). Other data collected included time to
surgery from initial presentation and hospital length
of inpatient stay in days. Our primary endpoint
of interest was the incidence of 30-day mortality
(calculated from the time of admission). We also
collected causes of 30-day mortality from death
certificate entries as well as from coroner’s autopsy
records. Oursecondary endpoint was incidence 0f90-
day mortality. We excluded patients with duplicate
and incomplete records. Furthermore, in an effort to
reduce patient level confounding we excluded any
patients who died as an inpatient during their index
admission. This is because any patients that died as
inpatients will have a LOS directly linked to their
death and therefore it is difficult to analyse LOS as
a risk factor for the death itself.

All patients were treated according to a
standardised hip fracture protocol based on national
guidance (15). On admission all patients received full
clinical assessment for fitness for surgery including
a clinical exam, ECG, chest plain x-ray radiograph
and a full blood haematological, biochemical and
clotting profile. We aimed to perform surgery with-
in 36 hours of initial presentation. The surgical
intervention for each patient was decided following
a multidisciplinary team review (consisting of
orthopaedic surgeons, anaesthetists, ward and
therapy staff). All procedures were performed in a
laminar flow theatre under supervision of an ortho-
paedic consultant. Displaced intracapsular fractures
were treated with a hip hemiarthroplasty, whereas
stable and undisplaced intracapsular fractures
were treated with in-situ fixation. Intertrochanteric
fractures were treated with a dynamic hip screw and
subtrochanteric fractures with a cephalomedullary
nail. Patients who were not cognitively impaired

and mobile independently without or with the use
of a single stick received a total hip arthroplasty.
Following the operation, we aimed to mobilise
all patients fully weight bearing immediately post
operatively.

As the Swedish study (/1) had found a LOS cut-
off point of 10 days or less to be significant when
predicting mortality, we used the same cut-off
in our cohort to divide LOS into a dichotomous
independent variable. We analysed all collected
variables against the risk of mortality at 30-days
and 90-days on univariate analysis using a chi-
squared/Fisher exact test for categorical data or the
independent t/Mann-Whitney U-test for continuous
variables. The impact of LOS on 30-day and 90-
day mortality was then assessed using a backward
stepwise multiple regression model while adjusting
for covariates. Covariates were included in the
regression model if the univariate analysis resulted
in a p-value of < 0.15, in accordance with accepted
and published statistical methods (76). All statistical
calculations were performed using IBM SPSS
software, version 21 (Armonk, New York, USA).

RESULTS

Out of a total of 1673 patients initially identified
from the NHFD, following exclusions (as described
in methods) 1228 were finally included in the
analysis (figure 1). Mean age of patients was 81
years and the majority of patients (908 patients)
were female. Mortality at 30-days was 1.2% (15
patients) and 7.8% (96 patients) at 90-days. LOS
was not normally distributed and median LOS was
18 days. 16.8% (206) of patients had a LOS of 10
days or less. At 30-days the commonest overall
causes of death was pneumonia followed by sepsis
of other origin. Causes of death beyond 30-days
were not available for analysis. Causes of death
separated by LOS are summarised in figure 2.

Tables 1-4 provide the univariate analysis of
risk factors for mortality at 30-days and 90-days.
Univariate analysis showed that the proportion of
patients with male gender, increasing age and LOS
of <10days were significantly higher in the 30-day
mortality group. Similarly, in the 90-day mortality
cohorts, patients were likely to be older and have
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All consecutive hip fracture
patients presenting to Leeds
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Figure 1. — STROBE flowchart.

Causes of Death

LOS <10 Days
Pneumonia 2
Sepsis 2
Cerebrovascular accident 1
Carcinomatosis 1
Pulmonary embolism 1

Causes of Death
LOS >10 Days

Pneumonia

Carcinomatosis

Osteopenic fracture NOF

Sepsis

Other

Figure 2. — Causes of Death at 30 Days Grouped by LOS.
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multiple co-morbidities in the mortality group.
In both 30-day and 90-day mortality univariate
analyses, admission from a source other than own
home was also significant associated with mortality.
However, there was no difference when LOS (10
days or less compared with more than 10 days) was
analysed against 90-day mortality on univariate
analysis.

The hazard ratio (HR) for mortality within 30-
days while having a LOS of <10 days after adjusting
for covariates was 7.26 (95% CI: 2.57-20.52).
Other significant risk factors associated with 30-day
mortality included increasing age, male gender and
presence of concurrent chest infection during the
index admission (Table 5). Following multivariate
analysis adjusting for covariates, significant risk
factors associated with 90-day mortality included
increasing age, admission source other than own
home, increasing ASA grade and a diagnosis of
chronic obstructive airways disease (COAD — Table
6).

DISCUSSION

In our study cohort of 1228 patients treated for
a fragility hip fracture, the mean LOS stay was 24
days. 16.8% of these patients had a LOS stay shorter
than 10 days. After controlling for all significant
covariates, a reduced LOS of less than 10 days
was associated with 30-day mortality with a HR
estimate of 7.26 (95% CI: 2.57-20.52). Other risk
factors of 30-day mortality included increasing age,
male gender and concurrent active chest infection.

Reduced LOS was not associated with increased
90-day mortality. While increasing age was a
common risk factor for both 30 and 90-day mortality,
risk factors for 90-day mortality included admission
source other than own home (mainly admission from
nursing homes), increasing ASA grade and COAD.
These are likely surrogate markers of chronic co-
morbidities which are expected to increase 90-day
mortality. In contrast, a shorter LOS did not increase
the risk of 90-day mortality suggesting that any
detrimental effect of a shorter LOS is short-lived
and does not extend to 90 days. This effect may be
explained if patients discharged earlier were more
infirm and had a higher risk of early mortality. For



LENGTH OF HOSPITAL STAY FOLLOWING HIP FRACTURE 611

Table 1. — Patient demographics grouped by 30 day mortality status

30-Day Mortality
Group (n=15)

30-Day Survivor p-value
Group (n=1213)

ey % w |

Pre-Injury Walking Ability

Independent 8 657

Single walking stick 3 289

2 sticks/frame 3 211

Wheelchair/scooter 0 24

Unknown 1 32 0.85
Length of Stay

<10 days 7 199

>10 days 8 1014 0.01

example if a patients were discharged to a nursing
home because of dependence needs/co-morbidities
and also because a nursing home placement (where
rehabilitation can be ongoing) was possible to
arrange quicker than fully rehabilitating a patient in
hospital prior to discharge to their own home.
There are multiple confounding risk factors that
may influence early mortality following hip fracture.
Whilst our results show an association between short
LOS and a higher risk of 30-day mortality, there are
risk factors that we could not measure objectively
that also influence early mortality. These include
generalised frailty, independence with self-caring,

malnutrition and patients naturally nearing the end
of their life. Whilst our data contains surrogate
markers for these risk factors (ASA grade, blood test
results, walking ability etc.), it is almost impossible
to quantify the effects of such risk factors directly.
A steady downward trend in early mortality rates
has been seen in the management of hip fractures,
owing to implementation of efficient perioperative
processes such as fast track care pathways, multi-
disciplinary management and advanced rehabili-
tation protocols (77). However authors have recently
also questioned whether a plateau has been reached
in further improving early mortality from fragility
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Table 2. — Admission comorbidities and blood test results grouped by 30 day mortality status

Variable 30-Day Mortality 30-Day Survivor Group p-value
Group (n=15) (n=1213)

reosMycudalotucion | 0 | » | om |
OwovcHortbawee 0 | x| on |
T S N R N VR
[ Newoogeadese | 0 | % | on |
rgcUlerbsese 0 | x| 0% |
dwplees 0 | x| om |
Mean Blood Parameters on Admission

hip fracture management (/7). Perhaps this may of over 75 hip fracture studies have confirmed
be attributed to the fact that pre-operative risk patient level preoperative risk factors such as
factors for mortality in such patients are largely increasing age and male gender to be strong risk
non modifiable. The findings of a meta-analysis factors for early postoperative mortality following
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Table 3. — Patient demographics grouped by 90 day mortality status

90-Day Mortality 90-Day Survivor p-value
Group (n=96) Group (n=1132)

Pre-Injury Walking Ability

Independent 44 621

Single walking stick 18 274

2 sticks/frame 27 187

Wheelchair/scooter 2 22

Unknown 5 28 0.02
Length of Stay

<10 days 18 188

>10 days 78 944 0.33

hip fracture surgery (18 which is in keeping with
the findings of our study. The same study also
identified a higher ASA grade and the presence of
multiple comorbidities to be strong risk factors of
early mortality which is also in agreement with our
findings.

Our reported mortality in this cohort is low due
to the fact that we only included patients who died
after being discharged from their index, hip fracture
admission. This figure is explained by the fact that
patients who died as inpatients were excluded (a
total of 128 patients). These patients could not be
included in the analysis as the purpose of the study

was ultimately to analyse whether patients were
being discharged too early.

Our results are similar to the findings of the
recent Swedish study (77) which showed that a LOS
of 10 days or less is independently associated with
an increased risk of 30-day mortality in their hip
fracture population. The authors showed that early
discharge was associated with dementia, a risk
factors that we have controlled for when calculating
the risk of mortality. This suggests that short LOS
may be related to poor overall health status and a
shorter life expectancy. The findings of our study are
consistent with that of Kondo et al. (12) who in their
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Table 4. — Admission comorbidities and blood test results grouped by 90 day mortality statusa

Variable 90-Day Mortality 90-Day Survivor Group p-value
Group (n=96) (n=1132)

Ccow s
Cewpess 0 | | om |
Mean Blood Parameters on Admission

ey | ea | w0 | om |

comparative study showed favourable survival rates days. In contrast, a more recent American study by
of 89.5% in fragility hip fracture patients treated in Nikkel et al. from the state of New York has shown
Japanese healthcare institutions where the median a 32% increased odds of 30-day mortality in hip
LOS was 34 days compared to 77.2% in patients fracture patients when LOS increased beyond 10
from American hospitals with a median LOS of 5 days (19).

Acta Orthopaedica Belgica, Vol. 87 - 4 - 2021
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Table 5. — Multivariate analysis for 30 day mortality

Confidence Interval (95%)
Variable p-value | Hazard Ratio
Lower Upper
Increasing Age 0.00 1.11 1.03 1.19
Chest Infection During Admission 0.02 3.98 1.25 12.67
Male Gender 0.01 4.18 1.49 11.77
Length of Stay of 10 days or less <0. 01 7.26 2.57 20.52

Table 6. — Multivariate analysis for 90 day mortality

Confidence Interval (95%)
Variable p-value | Hazard Ratio
Lower Upper
Increasing Age <0.01 1.07 1.04 1.10
Admission source other than own home 0.04 1.24 1.02 1.53
Increasing ASA grade 0.01 1.45 1.09 1.93
COAD <0.01 2.76 1.56 4.89

Early mortality after fragility hip fractures
is generally attributed to patient factors and to
assume a direct causal relationship between LOS
and mortality maybe too simplistic an approach.
Discharge destinations from hospital, within the
American healthcare system are different to that
of its European and Asian counterparts. In the US
90% of fragility hip fracture patients have access
to rehabilitation facilities post operatively where
much of their follow up care is undertaken (20).
Discharge from hospital to focussed rehabilitation
facilities which serve a transitional role prior to
a more permanent destination may help prevent
early mortality (2/). In contrast, more patients are
discharged home or to a final destination in England
and other European countries (22). It is hence likely
that greater LOS in the UK and other European
healthcare facilities where majority of the post-
operative care and rehabilitation is undertaken in
the same hospital episode, is likely to be associated
with favourable outcomes and lower mortality as
suggested by our results. The difference in standards
of care between American and British or European
healthcare providers with respect to fragility hip
fracture management during the inpatient episode
may also be a factor in contributing to the relationship
of LOS and early mortality. Certainly within the
UK, hip fracture guidelines advocate surgery within

36 hours of presentation and healthcare institutions
are financially incentivised to do so (23). Similarly
standards of care within Swedish healthcare
systems advocate hip fracture stabilisation within
24 hours of presentation for nearly all patients (24).
In contrast Nikkel et al. in their American state wide
study showed that 19.4% of patients waited more
than two days for their surgery and such delay to
surgery was associated with increased LOS (79). It
is therefore possible that their findings of increased
LOS being associated with early mortality may
actually represent a latent relationship of surgical
delay and early mortality which is well established.

In the United Kingdom, following admission
and surgery for a hip fracture the focus is on
rehabilitating the patient to a point where they can be
safely discharged to the community or a centre with
supported rehabilitation. This is based on national
guidelines (75) and led by a multidisciplinary team
providing daily care to the patient. It is usually
assumed that in a developed Western healthcare
system, a patient will be kept admitted as long as
their clinical condition and rehabilitation requires
them to be. However, multiple factors contribute
to increasing bed pressures within the NHS that
including limited funding, an ageing population
requiring more inpatient care and a relative lack of
resources. The national focus is on reducing LOS by

Acta Orthopeedica Belgica, Vol. 87 - 4 - 2021
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using strategies such as discharge to physiotherapy
led rehabilitation unit or supported accommodation
and indeed, overall LOS in hip fracture admissions
is decreasing (25). No doubt the trend is the same at
our unit.

Our study has several strengths including a large
overall cohort of patients reporting this outcome.
Additionally, we report this finding that hasn’t
previously been reported in a UK population to the
best of our knowledge. We were also able to report
upon the causes of early mortality in this cohort that
is often not possible with large registry level data.
Finally, we included all co-morbidities and blood
test findings in our analyses of mortality to minimise
the confounding bias that may be included when
analysing causes of mortality.

We recognise a limitation of our study in that
its retrospective nature lacks the robustness of
prospective data collection and analysis. However,
all data is input prospectively by specially trained
staff at our institute and we cross-checked
multiple hospital databases to ensure its accuracy.
Additionally, this method of data collection and
analysis allowed for a large sample to be collected
with comprehensive data on inpatient admission
and mortality. It has been shown that the overall
geriatric profile (e.g. as assessed by the Clinical
Frailty Scale) itself carries a higher risk of
complications and mortality following hip fracture
(26) — this is a potential confounder that we could
not account for in our analysis. Additionally we
did analyse for specific geriatric syndromes such as
acute delirium and end-of-life status as these data
were not available to us. Another limitation was the
significantly smaller 30-day mortality subgroup due
to the inclusion of outpatient mortality only. This
small number of events is potentially susceptible to
bias at the patient level. Nevertheless, the exclusion
of inpatient mortality was necessary to properly
analyse the effect of LOS and the subgroup analysis
remained statistically significant.

CONCLUSION
In conclusion our results seem to support the

hypothesis that a shorter LOS following a hip
fracture is associated with an increased risk of

Acta Orthopeedica Belgica, Vol. 87 - 4 - 2021

30-day but not 90-day mortality in the UK hip
fracture population. This association is likely to be
multifactorial and not directly causal. We suggest
a comprehensive rehabilitation regimen following
admission with a fragility hip fracture may help
mitigate this risk.
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