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The use of rehabilitation beds following hip fracture leads to
an increased length of stay
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The aim of this paper is to identify if there is a difference in length of stay following hip fractures when using rehabilitation
beds. Prospective data was collected on all hip fracture admissions in patients over 50 years from May 2016 to February
2018 from ISD NHS Scotland to identify length of stay. It was found that patients discharged home via rehabilitation
wards were less likely to have returned to their own home by 30 days post admission and were also significantly more
likely to stay in hospital for 40 days or more when compared to patients discharged directly home. In conclusion, the use
of community rehabilitation units has been thought to improve functional outcome scores for activities of daily living
compared to discharge from surgical wards. This study has highlighted increased length of stay using rehabilitation
beds also that further analysis is required for care pathways to make the best use of resources available to minimise
hospital stay, bed usage/cost of care and quicker return to the patient’s place of residence. It has also highlighted the huge
variation across Scotland in the process of hip fracture care.
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INTRODUCTION

Hip fracture represents one of the most common,
serious orthopaedic injuries to affect the elderly popula-
tion. Changes in population demographics mean that
the prevalence of this injury is likely to increase signifi-
cantly over the next 10-15 years'. Approximately
76,000 hip fractures occurred in 2018 in the UK?. This
injury represents a significant financial burden to the
National Health Service associated with a relatively

long period of hospital stay in addition to surgical
costs. Several authors have attempted to quantify the
cost incurred during the inpatient treatment of a hip
fracture patient. Both Judge et al and Lawrence et al.
reported the mean total cost to be approaching £15,000
with the cost per night thought to be between £500 and
£700 with around 85% of the cost attributable to ward
care, highlighting the need to optimise the efficiency of
inpatient care’.
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Fig. 1 — Variation in length of stay for hip fracture patients in Scotland.
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Fig. 2 — Percentage of patients admitted from a home or care home who were at original place of residence
by 30 days post-admission.

The Scottish Hip Fracture Audit (SHFA) is a
national quality improvement program tasked with
monitoring and improving the standard of care for hip
fracture patients across Scotland. This is achieved by
monitoring care against published national standards.
One of the principle aims of the SHFA is to standardise
the management of hip fracture patients and to remove
unnecessary variation.

Since the re-introduction of the SHFA in 2013, the
median length of stay for hip fracture patients has fallen
from 22 days to 17 days, however, there remains a
significant and unexplained variation in the total length
of stay (including hospital and step-down unit stay)
across the country from 14 days to 28 days (Figure 1).
Similar findings have been reported by the NHFD?.

One of the principle aims of the SHFA quality
improvement program is to ensure that as many patients
as possible are safely discharged to their pre-fracture
place of residence. Again, there is significant variation
noted across orthopaedic units in Scotland ranging
from 65% achieving this in the best performing unit to
45% in the poorest performing unit based on the 2019
SHFA report. (Figure 2)

The pathway for most hip fracture patients involves
a period of perioperative care in an acute orthopaedic
ward followed by post-operative rehabilitation in

either the acute ward (with direct discharge to previous
place of residence) or transfer to step-down care in an
orthogeriatric rehabilitation unit. In this study we assess
the relationship between the routine use of orthopaedic
rehabilitation units and total length of stay following
hip fracture.

PATIENTS AND METHODS

Data were obtained from the Scottish Hip Fracture
Audit (SHFA) database. This is a prospectively
collected dataset administered by the Information
Services Division of National Health Service Scotland
to record information on all hip fracture admissions in
patients over the age of 50 years. For the purposes of
this study, patients who had been admitted from their
own home (74% of all patients) and had a surgically
managed neck of femur fracture between May 2016
to February 2018 were included. Patients who had
sustained their fracture while either in residential care
or while a hospital inpatient (total of 26% of patients)
were excluded to avoid data contamination from case
mix variation. After exclusions, 8208 patients were
included in this study.

Initially, data were recorded and analyzed at an
individual level using forward stepwise regression

Table I. — The impact of whether patients are discharged to home via rehabilitation on rate of discharge at 30 days and ongoing hospital

stay at 40 days post-admission for surgically managed hip fracture

Dependent Variable Independent Variable Odds ratio (95% confidence interval) p-value
Home by 30 days post- | Patient not discharged via rehabilitation unit 1

admission Patient discharged via rehabilitation unit 0.117 (0.104-0.132) <0.001

Still in hospital on Day | Patient not discharged via rehabilitation unit 1

40 post admission Patient discharged via rehabilitation unit 17.86 (5.12-21.11) <0.001
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analysis models. The dependent variables recorded
were “Return to home within 30 days of admission”,
and “Total hospital stay of 40 days or greater”. This was
chosen rather than a total duration of hospital stay as for
the purposes of the SHFA, follow up ends at 60 days
post-discharge and so this would have left incomplete
data for the almost 20% of patients yet to be discharged.
The independent variables recorded were discharge
via a rehabilitation unit, hospital of admission, age,
gender, and surgical procedure. These were selected
as measures of case mix. In both regression models,
discharge via rehabilitation ward was the first variable
selected in the forward stepwise procedure. The other
independent variables were subsequently entered into
the model. Length of stay in acute surgical ward and
total length of hospital stay were also recorded although
these variables were not entered into the model. Odds
Ratios (O.R.), 95% confidence intervals (C.I. 95%)
and p values were calculated with p values of <0.05
considered statistically significant.

RESULTS

Logistic regression analysis indicated that patients
discharged home via rehabilitation wards were less
likely to have returned to their own home by 30 days
post-admission (O.R. 0.117, 95% C.I. 0.104-0.132)
p<0.001 and were also significantly more likely to stay
in hospital for 40 days or more when compared to those
patients discharged directly to home (O.R. 17.86, 95%
C.I. 5.12-21.11) p<0.001.

The other four independent variables were also
entered into each model (Table II). This included
the treating hospital and indicated a hospital-specific
influence on length of stay and return home rates.

Table II. — Other factors contributing to rate of discharge at
30 days and ongoing hospital stay at 40 days post-admission for
surgically managed hip fracture

Dependent Independent Variable p-value

Variable

Home by 30 days | Age (5 categories) <0.001

post-admission | 1y . of gperation (7 categories) | <0.001
Hospital (20 hospitals) <0.001
Gender <0.001

Still in hospital Hospital (20 hospitals) <0.001

on Day 40 <0.001

Age (5 categories)

Type of operation (7 categories) | <0.001
Gender 0.003

Large variation was observed in individual patient
length of admission between hospitals, and this was

suggestive of significant variation in practice. For this
reason, the two dependent variables were analysed at a
hospital level regarding use of rehabilitation beds.

The previously mentioned relationship between total
length of stay and the use of rehabilitation wards was
analysed. Figure 3 demonstrates the wide variation
between hospitals in the use of rehabilitation beds
(p =<0.001).

It might reasonably be assumed that units which
were higher volume users of rehabilitation beds would
have greater lengths of total hospital stay. Figure 4
confirms a positive correlation between median length
of hospital stay and the percentage of patients from a
unit discharged following transfer to a rehabilitation
ward (p= 0.02).
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Fig. 3 — Percentage of hip fracture patients discharged home via
rehabilitation, units by hospital.
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Fig. 4 — Lenght of stay in relation to percentage of hip fracture
patients discharged to rehabilitation wardin each hospital.
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Fig. 5 — Percentage of all patients home at 30 days in relation to
the percentage of patients discharged to rehabilitation
wardin each hospital.
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Fig. 6 — Acute ward length of stay in relation to percentage of
patients discharged to rehabilitation ward in each hospital.
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Fig. 7— Percentage of patients discharged to home via
rehabilitation at 30 days in relation to the percentage of patients
discharges to rehabilitation ward in each hospital.
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Fig. 8 — Percentage of patient discharged to rehabilitation by hospital.

Similarly figure 5 demonstrates a negative correlation
between the percentage of patients discharged back to
their own to home within 30 days of admission and the
percentage of patients transferred to a rehabilitation
ward (p= 0.04).

Figure 6 documents the relationship between
length of acute orthopaedic ward stay and the
use of rehabilitation wards. The length of acute
orthopaedic stay is negatively correlated with the use
of rehabilitation ward use highlighting the practice of
routine early discharge from the acute hospital setting.
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Figure 7 documents the relationship between the
percentage of patients discharged to rehabilitation
wards and the percentage of patients from these wards
who are home by 30 days following initial admission.
Units with a higher percentage of patient transfer
to rehabilitation wards in fact have a higher relative
percentage of patients discharged home by 30 days
following initial admission (p=0.007). This finding
most likely reflects the fact that hospitals with low
levels of rehabilitation ward use tend to transfer patients
who are likely to have longer period of hospitalisation
following hip fracture.

The percentage of hip fracture patients who survived
to 60 days post-admission was not related to percentage
of patients who were discharged to rehab (r=-0.28,
p=0.24), median total hospital stay (r=-0.18, p=0.45) or
percentage who were home at 30 days (r=0.36, p=0.11).
Mean age and the percentage discharged to rehab were
not strongly related (r=0.20, p=0.40).

To investigate this issue further subgroup analysis
was completed on the 3 lowest and 3 highest users of
orthopaedic rehabilitation in order to determine more
clearly the effect of both high and low use of this
service on median length of hospital stay.

Overall, only 27% of patients were discharged
via a rehabilitation from the three lowest users of
rehabilitation units. This contrasted markedly with the
71% of patients discharged via rehabilitation from the
three highest users of rehabilitation. This represents a
difference of more than 2.5 times. Can this difference
be explained by patient case mix, or does it simply
reflect difference in routine practice? Of the case mix
variables analysed only age and type of operation,
were found to show statistically significant differences.
Patients discharged via rehabilitation were more likely
to be older (mean age of 83 vs 75 years) and less likely
to have undergone Total Hip Replacement (2% Vs
13%) p<0.001. The difference in use of rehabilitation
is so large that the case mix differences alone cannot
account for the difference observed.

We subsequently analysed the total length of stay for
each of these cohorts. Length of stay was 16 days for
the low rehabilitation use group versus 23 days in the
high use group. The percentage of patients discharged
home at 30 days was 57% vs. 53% respectively.

DISCUSSION

This study highlights the huge variation in the
process of hip fracture care throughout Scotland. At
a time when efforts are being made to standardise
care, this behaviour bucks the trend. The data also
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shows the secondary effect on the time taken for these
patients to return to their own homes if discharged via a
rehabilitation unit. The SHFA has focussed on reducing
length of stay to both benefit patients and reduce the
cost of inpatient care which has been shown to increase
significantly with length of stay*. Use of community
rehabilitation units has previously been shown to
increase length of stay after hip fracture’. Some might
suggest that it leads to improved functional outcome
scores for activities of daily living compared to
discharge from acute surgical ward®. This would be
contested by the authors of other studies that show that
most patients in step-down units fail to achieve the 10
minutes of activity per day that has been recommended
for this cohort by many sources”®’. Furthermore, these
patients may be inactive for up to 23 of 24 hours per
day'® probably contributing to why patients admitted
to hospitals that are greater users of rehabilitation units
spend longer in hospital as shown in Figures 4 and 5.

Since the start of the project in 2013, the Scottish
Hip Fracture Audit has led to a marked reduction in
the median length of total hospital stay from 22 to 17
days in the 2019 report'. Despite this, there is still room
for improvement. The reasons for prolonged hospital
stay are numerous and hip fracture patients represent
a heterogenous group of patients ranging from the
fit, independently mobile individual to the bed bound
patient with multiple, severe medical co-morbidities,
however the huge variation across the country cannot
be explained by difference in patient case-mix alone.
Whether the model of care is discharge to home
from acute ward or early discharge via rehabilitation
ward, the focus of care must be the same, to optimise
rehabilitation to expedite fitness for discharge to home.
There are various strategies to address this. Earlier
aggressive rehabilitation with more frequent, larger
daily amounts of postoperative rehabilitation in acute-
care hospitals is independently associated with better
recovery in activities of daily living at discharge from
the acute-care hospital after hip fracture surgery in
patients with dementia'’. It is likely that these results
can be extrapolated through to those without cognitive
impairment, but these results can only be achieved in
either cohort with a significant increase in resources
on the acute orthopaedic/orthogeriatric wards or in the
step-down units.

Given the complexity of these patients, it seems
unlikely that a “one size fits all” approach to therapy
will in reality “fit all”. Individualised rehabilitation
programs have been shown to reduce length of stay
after hip fracture'? and these can be applied in the acute
or step-down setting without a significant upheaval. It

is also required in the community where an increase
in both therapy and care at home resources would
be beneficial to support this frail cohort and allow
quicker return to home. Resource however comes at
a cost. Studies from Norway have demonstrated that
the care in the community already accounts for up to
50% of total cost of care'®. This reiterates the need for
earlier engagement with these patients in the hope of
optimising rehabilitation, expediting independence and
discharge for those who may achieve it.

Prolonged rehabilitation with continuity of therapy
from inpatient stay through to the home has been
shown to increase activity levels at longer follow up,
sustained up to l-year post injury'®. It is yet to be
proven if this is cost effective. There is ongoing work to
assess the benefit of prolonged functional home-based
physiotherapy on the likes of community ambulation, a
huge landmark for this patient cohort'.

It is acknowledged that there are various models of
care for the rehabilitation of hip fracture patients, be it
discharge to home from the acute ward, or following a
period in arehabilitation unit. This study has highlighted
that further analysis is required throughout Scotland to
streamline care pathways for these patients and make
the most of the resources that are available with the aim
being to minimise duration of hospital stay, reduce bed
usage and cost of care, resulting in quicker return to the
patient’s regular place of residence.

Data were obtained from the Scottish Hip Fracture
Audit (SHFA) database.

REFERENCES

1. Scottish Hip Fracture Audit. Hip Fracture Care Pathway Report
2018,  https://www.shfa.scot.nhs.uk/Reports/ docs/2018-08-
21-SHFA-Report.pdf (2019).

2. (M) Royal College of Physicians. National Hip Fracture
Database annual report 2018. London: RCP, 2018.

3. Judge A, Javaid MK, Leal J, et al. Models of care for the delivery
of secondary fracture prevention after hip fracture: a health
service cost, clinical outcomes and cost-effectiveness study
within a region of England. Health Serv Deliv Res 2016;4(28).

4. Judd KT, Christianson E. Expedited Operative Care of Hip
Fractures Results in Significantly Lower Cost of Treatment.
Towa Orthop J. 2015;35:62-64.

5. Neuburger J, Harding KA, Bradley RJ, Cromwell DA, Gregson
CL. Variation in access to community rehabilitation services
and length of stay in hospital following a hip fracture: a cross-
sectional study. BMJ Open. 2014;4(9):¢005469. Published
2014 Sep 10. doi:10.1136/bmjopen-2014-005469

6. Logters T, Hakimi M, Linhart W, et al. Die geriatrische
Friihrehabilitation nach hiiftgelenknahem Oberschenkelbruch:
Nachhaltiges Konzept oder lediglich Kostenverschiebung?
[Early interdisciplinary geriatric rehabilitation after hip fracture:
Effective concept or just transfer of costs?]. Unfallchirurg.
2008;111(9):719-726.

7. Haskell WL, Lee IM, Pate RR, Powell KE, Blair SN, Franklin
BA, et al (2007) Physical activity and public health: updated

acta orthopaedica belgica 701112024 401



10.

C. Foxworthy, A. Ross, G. Holt

recommendation for adults from the American College of Sports
Medicine and the American Heart Association. Circulation 116:
1081-1093.

. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King

AC, et al (2007) Physical activity and public health in older
adults: recommendation from the American College of Sports
Medicine and the American Heart Association. Circulation 116:
1094 —1105.

. WHO (2011) World Health Organisation Global recommen-

dations on physical activity for health: 65 years and above.
http://www.who.int/dietphysicallyactive/physical-activity-
recommendations-65years.pdf

Peiris CL, Taylor NF, Shields N. Patients receiving inpatient
rehabilitation for lower limb orthopaedic conditions do much
less physical activity than recommended in guidelines for
healthy older adults: an observational study. J Physiother.
2013;59(1):39-44.

. Uda K, Matsui H, Fushimi K, Yasunaga H. Intensive In-Hospital

Rehabilitation After Hip Fracture Surgery and Activities of

402

12.

13.

14.

15.

Daily Living in Patients With Dementia: Retrospective Analysis
of a Nationwide Inpatient Database. Arch Phys Med Rehabil.
2019;100(12):2301-2307.

Ponten JB, Krug E, van Baardewijk LJ, et al. Intensive
rehabilitation in selected hip fracture patients may optimize
care efficiency: A retrospective comparison study. J Rehabil
Med. 2015;47(3):278-281.

Hektoen LF, Saltvedt I, Sletvold O, Helbostad JL, Lurds H,
Halsteinli V. One-year health and care costs after hip fracture
for home-dwelling elderly patients in Norway: Results from
the Trondheim Hip Fracture Trial. Scand J Public Health.
2016;44(8):791-798.

Turunen K, Salpakoski A, Edgren J, et al. Physical Activity
After a Hip Fracture: Effect of a Multicomponent Home-Based
Rehabilitation Program-A Secondary Analysis of a Randomized
Controlled Trial. Arch Phys Med Rehabil. 2017;98(5):981-988.
Orwig D, Mangione KK, Baumgarten M, et al. Improving
community ambulation after hip fracture: protocol for a

randomised, controlled trial. J Physiother. 2017;63(1):45-46.



