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Summary

This randomized controlled trial compared accelerated
rehabilitation after surgical treatment of proximal femoral
fracture with conventional care and was conducted in a
general hospital in an outer urban area. Participating were 261
sequentially admitted patients over the age of 50 years who
met predetermined inclusion criteria and all were followed up
until death or 4 months. after fracture. Patients who were
treated with the accelerated rehabilitation programme had a
20% reduction in length of hospital stay. Improved physical
independence (as measured: by Barthel Index) was observed
after fracture in accelerated rehabilitation programme patients
with ' limited | pre-existing disability. ' Non-nursing-home
patients ; receiving ' accelerated | rehabilitation  were: also  less
likely to be discharged to nursing-home care or die in hospital.
Accelerated rehabilitation’led to a substantial reduction in
length of hospital stay with a modest short-term improvement

-im level of. physical mdependence' and accommodanon status
after dnscharge g b T ..

1,

Introduction

Prloximal; femoral fracture'is a major injury requiring
prolonged 'hospital .. care :at i considerable personal
disadvantage to the older person with the: fracture and
at great. expense to the. community.'? Hence there is a
need to offer more effective and efficient treatment to the
very 'large - and i increasing i number ' of . older ' people
sustaining | proximal ' femoral ' fracture.*5 'Important
surgical advances have occurred over several decades, so
that the majority - of : patients ', ‘can 'be . mobilized
immediately after surgical treatment.® This has focused

- attention on the period of disability lasting a number of -

weeks during which the :patient 'has traditionally
remained in hospital.
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At the time this study was planned, one randomized
controlled trial investigating non-surgical treatments
after proximal femoral fractures had.been published.”
Its findings were generally negative. There was some
information suggesting that post-surgical treatment
could be improved through organized rehabilitation
programmes, but the evidence was based on non-con-
trolled trials or trials using historical controls.’-1©
Subsequently, two randomized controlled trials!'-13 have
been published from the United Kingdom. These results
were encouraging but not totally concluswe regardlng
rehabilitation outcomes.

We wished to investigate an mterv.entlon that' was
applicable to a wide range of hospitals, did not require
extra facilities (such ras ‘a special ' ward), could : be
conducted without additional staff if necessary, and was,

_potentially  applicable 'to all . patients ' with . proximal

femoral fracture. This was compared with the existing
arrangements which, in. many. hospnals,unow mvolve_

-some - organized regime .of rehabilitation (or  at' leasL

efforts at multidisciplinary treatment. By auemp(mg the
study:in a hospital . with. aelong-establishdd and: wells
regarded geriatric and rehabilitation unu, we recogmzed'
that' it would be more difficult to show' benefit from a -
novel form of rehabilitation, We were thus: attempting,
to study a further evolution of an early discharge type of
prograntme initiated in Sweden' while also addressing:
the fundamental questions regarding the effectiveness of
these programmes. AIso, concerns that earller dlscharge
of patients from hospital may burden famlly carcgivers-_
had yet to be investigated. '~ b

.this . randomized ' controlled tnal it .was.
hypolhcsnzed that' ' the mterVennon (accelerated, .
rehabilitation) would be associated. with |mpr0ved level
of physical independence, a reduced length of hospital
stay, improved accommodation status after discharge
from hospital, and no additional burden on carers.: It
was expected that patients with limited disabilityi prior -
to injury would experience additional benefits.
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Methods

Accelerated rehabilitation as studied in this trial
commenced after surgical treatment of the proximal
femoral fracture. Accelerated rehabilitation was offered
to patients in the intervention group.

A detailed description of accelerated rehabilitation
after proximal femoral fracture follows. A nursing-care
plan is commenced in the immediate post-operative
period that supports early mobility and self-care. After
the operation, either on the same or following day, the
patient is seen by a physician experienced in
rehabilitation and geriatric medicine. The aim of this
consultation is to identify and treat intercurrent illness,
review the patient’s prior level of disability and
handicap, and to assess the patient’s level of social
support. Often this involves contact with the patient’s
family or carer. This physician also liaises with the
orthopaedic surgeon. Discussion covers any likely
complications or precautions to be observed. The most
common precaution involves limitation of weight-bear-
ing due to unstable fixation. The physician plans the
patient’s rehabilitation, which varies according to the
patient’s pre-fracture level of disability, degree of
family or social support and any limitations imposed by
the fracture. Mobilization commences when the post-
operative X-ray shows adequate fixation, and the
patient’s medical condition is stable. Usually the patient
sits out of bed on the day after the operation and
attempts walking the next day.

If the patient lives in a nursing home, he or she
returns there as soon as is feasible given the medical
condition. The rehabilitation physician contacts the
nursing home and confirms arrangements for the
mobilization of the patient. Mobilization is supervised
by the nursing staff in consultation with a visiting
physiotherapist. Progress is checked after several weeks
by the rehabilitation physician and orthopaedic review
is arranged according to need.

For patients other than those in nursing homes,
mobilization is achieved in hospital. To be considered
for discharge a patient must be able to walk (with the
assistance of a walking aid) and to toilet themselves
independently. The patient is encouraged to achieve this
aim as quickly as possible. Mobilization is supervised by
a physiotherapist. The patient receives treatment each
weekday, and two sessions of physiotherapy daily are
considered ideal. Mobility training is continued by the
nursing staff at other times. The orthopaedic surgeon
and the rehabilitation physician review the patient three
or four times weekly.

Patients with limited disability prior to the fracture
are discharged home directly from the surgical ward.

30

Patients not living in nursing homes are seen by the
occupational therapist before they are discharged from
hospital in order to facilitate independence in activities
of daily living. An occupational therapist will visit most
patients’ homes to ensure safety and maximum
independence there. A social worker reviews some
patients identified by other staff as requiring social-work
intervention and a nutritionist will also see some
patients.

Efforts are made to inform and educate the patient
and his or her family about proximal femoral fracture
and its consequences. Written information is provided
for patients and their relatives. For many patients a
formal family interview is held to discuss treatment and
obtain feedback.

Patients with moderate to severe disability prior to
the fracture (but living outside nursing homes) usually
require additional treatment to recover mobility and
independence. At the study hospital, once basic
mobility is regained (walking with the assistance of a
walking frame and an assistant for a short distance) the
patient is transferred to the rehabilitation ward. All
patients in this ward participate in an interdisciplinary
rehabilitation programme and have regular contact with
nursing, medical, physiotherapy, occupational therapy
and social-work staff.

Discharge from hospital, for non-nursing-home
patients, is arranged when the patient’s mobility and
self-care abilities have reached a level that suggests
support in the home from family or other resources is
feasible. Additional assistance is arranged at home, if
necessary, using home support services — nursing,
household help and delivered meals. Equipment
required for safety at home is provided prior to
discharge.

After discharge the patient’s rehabilitation
programme continues. The patient may be treated at
home by a physiotherapist or attend the day hospital.
Patients continue treatment until they have reached
their pre-morbid level of functioning or plateau at a
lower level of function.

Patients in the control group received the standard
treatment provided at the study hospital at the time of
the trial. Patients living in nursing homes and those
patients with limited disability were discharged when
deemed orthopaedically appropriate. Patients who were
likely to need additional assistance to return home were
referred to the Rehabilitation and Geriatric Service
several days after surgery. Many were then transferred
to a rehabilitation ward.

In summary, accelerated rehabilitation differs from
conventional care in its early assessment of
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rehabilitation goals, early commencement (usually
within 24 hours of surgery), greater emphasis on
retraining physical independence, closer family care-
giver contact and more detailed discharge planning.

. The study was conducted at a general hospital of 304
beds serving an outer urban population in Sydney,
Australia. The study protocol was approved by the local

ethics committee and informed consent was obtained

for each subject.

Sample-size calculations indicated that 110 subjects in
each group were required to detect a 9-day reduction in
the length of hospital stay of 28 days (SD 24 days) noted
prior to the start of the study (with p <0-05 and power
of 0+80). The study also had sufficient power (0-80) to
detect a 10-point increase in Barthel Index? (15) at
I-month post-injury. The mean Barthel Index at 1
month was estimated to be 60 from data obtained prior
to the study.

During a 21-month period between 31 January 1989
and 31 October 1990, 358 patients over 50 years of age
presented with proximal femoral fracture to the study
hospital. Eligibility - criteria for the study included
presence of an uncomplicated proximal femoral
fracture (non-pathological, no additional fractures),
surgical /intervention within 7 days. of injury . and
residence in:the district. All but \77 patients satisfied
these : criteria. - Another 20  patients were excluded
because they either 'sustained their fracture while a

-hospital 'inpatient ‘or were itransferred to another
i hospital for surgical treatment.

-Of. the 261 eligible patients, 252 (97%) consented to
‘participate /in  the . study. - A  stratified randomization
procedure was: used to allocate patients to accelerated
rand’ co_nvennopal care, groups.  Patients were divided
into three groups according to their living arrangements
and| level of disability prior to the injury. The three
. groups were persons living in nursing homes, those with
moderate ' to severe - disability  living outside nursing
‘homes: and' those with: hmlted ‘disability living outside
nursing ' homes. i Patients were . considered to have
moderate to. severe dlsablllty if they. either had. a pre-
.injury: ! Barthel Index <60 ‘or an ' admission ' Short
Portable Mental ' Status Quesu(mnaure2 (16) error
score>4. The surgeon was blind to the outcome of
randomization, - which was performed at the time of
surgery.

Information concernmg the fracture and the patients’
pre-morbid physical ‘independence and living
circumstances was collected on admission to hospital
prior to randomization. Functional ability of patients
was assessed by a trained research nurse using the
Barthel Index at 2 weeks, 1 and 4 months following

injury and at discharge from hospital. Data were also
recorded on complications of treatment, length of
hospital stay, accommodation on discharge from
hospital, readmissions and vital status 4 months post-
injury. All 252 patients were successfully followed until
death or 4 months after injury.

Assessment for inter-observer reliability of Barthel
Index scores was undertaken on a subset of 10 patients
using an occupational therapist who was blind to the
patient’s allocation and nurse’s assessment. There was
high agreement between the two observers (r=0-98).

The burden on identified family caregivers  was
measured using a disruption score, which was structured
to indicate changes in the caregiver’s lifestyle due to the
provision of support to the patient with proximal
femoral fracture and also by the professional
assessment of the research social worker. Interviews
with the social worker were arranged as soon as
practicable after hospital admission (to establish base-
line data), 1 week after the patient was discharged from
hospital and at 1 and 4 months after injury. The total
change in disruption score and the social worker’s
assessment of burden over the period of the study were
calculated and categorized ‘either as ‘an increase in
burden or as a combination of no change or decrease.

Differences between the accelerated and conventional
groups - were ' assessed ‘lusing ‘Student’s #-test for
continuous variables . and : chi-square . statistic . for
categorical data. Multiple regression models were then
employed to adjust fori pre- -morbid dlsablllty and: the
effects of  other  extraneous 'variables ‘in delermmmg
treatment effects.  Significance : testing 'was two-tailed
with p<0-05 accepted as’ statlsncally significant, All
analyses were performed on an intention-to-treat basis
and done by means of the’ SAS/STAT package. o

Results

Table 1 gives details of:the study, population. The
accelerated rehabilitation and conventjonal care groups
were similar at. randomlzatlon on. all, relevant factors,
except for mean age, which was. slgmﬁcantly lower
(t=2-89, df =250, p=0-0042) in the accelerated
rehabilitation group largely due.to differences in' the
subgroup from nursing . homesl.MuItlple regression
models controlling for age give results very similar to
the univariate analyses presented below.

Length of hospital stay was significantly shorter in the
accelerated group (after logarithmic 'transformation
t=2-13, df =250, p= <0-05). The magnitude of the
reduction was 20% (see Tables 2 and 3 for further
details). The mean length of hospital stay was 19-5 days
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Table 1 Characteristics of the 252 patients

Randomization stratum and group

Nursing home Non-nursing home

Moderate 10 Limited
severe disability
disability

A* Ct  A* Cf A* o
n=48 n=46 n=21 n=22 n=58 n=57

Demographics '

Age (mean, years) 84-2 88-5 87-2: 89-3 792 B8l-4
Gender (% female) 79 87. . 81 86 79 88
Pre-injury situation : e )

Living alone (%) na na - 5 14 29 42

Barthel Index (mean) 57-9 53-3  80-0 81-4 97-1 946
Cognitively impaired = : r .

- (%) 83 84 . 81 81 5 9
Injury details

Intracapsular fracture

(%) a6 46 2 45 50 63
Days to surgery ' ' '
{mean) . ' 1-7 -7 .20 21+ 20 1-6

*A'=accelerated rehabilitation: 1C = conventional ‘ care; {na=not
applicable. . .- v g

o

Table 2 Length of hospital stay of patients after proximal femoral
fracture s ; .

Randomization group . .

A* n=127 Ctn=125

Residence and
disability prior to
injury

Median length of stay, days: pt . Cl§
[Interquartile range] n

Nursing home

Moderate to severe 20
disability, non-
nursing home

6-5[ 5-8) 7 [5-12] 0-252 0-7T1-1-10
[13-33) 30-5 [18-60] 0-324 0-50-1-27

Limited disability, 20 (14-29] 32 [15-35] 0-024 0-55-0-96
non-nursing

home

Combined groups 13 [ 7-25] 15 [ 8-44] 0-034 0-63-0-98

*A = accelerated rehabilitation; 1C = conventional care; tFor logarith-
mic transformed data; §95% confidence interval for ratio of length of
stay accelerared/conventional.

Table 3 Distribution of length of hospital stay (after Kennie er af.'?)

Acceleraled rehabilitation Conventional care

n o (%) n (%)
< | week 6 (28) 27 (22)
-1 month 71 {56) 57 (45)
-3 months 18 (14) 6 (29
=3 months 2 (2 S (49

(median 13 days) for the accelerated rehabilitation
group and 28-1 days (median 15 days) for the
conventional care group.

Regression models suggested that accelerated
rehabilitation was more effective in regaining physical
independence for persons with limited disability prior to
injury than those from nursing homes. For patients with
limited pre-existing disability in the accelerated group,
Barthel Index at 2 weeks after injury (z=2-52, df = 111,
p=<0-05) and at 1 month (tr=2-34, df=110,
p= <0-05) was superior to the conventional group.
The level of physical independence was similar for the
accelerated and conventional groups at discharge from
hospital (mean Barthel Index 52-9, 55-6, respectively,
p=0-53) (Table 4).

All patients receiving accelerated rehabilitation
showed a trend to an improved rate of recovery of
physical independence, but this failed to reach statistical
significance (¢ =1-56, df =24, p=0-121 at 2 weeks, and
f=1-84, df =231, p=0-068 at | month).

All persons from nursing homes returned there after
discharge from hospital. Of those patients living outside
nursing homes prior to the injury, significantly fewer of
the accelerated rehabilitation patients were discharged
to nursing homes or died; 21-5% compared with 38-0%
(x¥*=5-12, df =1, p= <0-05, 95% confidence interval
(CI for difference in proportions —2-5% to —30-5%).
The difference in nursing-home-placement rates was less
pronounced 4 months after injury; 16% of surviving
patients from the accelerated group compared with 26%
from the conventional care group (x?=2-13, df=1,
p=0-14, CI —3-3% to 23-4%).

There was no major increase in burden on identified
family caregivers in the accelerated group as measured
by the disruption score and the social worker’s
assessment of burden.

Physical independence at 4 months following injury
did not differ significantly between the two treatment
groups. Twenty-nine per cent of the accelerated
rehabilitation group regained the level of physical
independence experienced prior to the proximal femoral
fracture, as measured by Barthel Index, as did 26% of
the conventional care patients.

Case fatality rates, readmission and complications
were not significantly different between the treatment
groups to 4 months after injury. No complications were
observed that could be directly attributed to the
accelerated  rehabilitation  programme.  Multiple
regression models gave results broadly similar to the
analyses presented above.
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Table 4 Physical independence after fracture, Mean Barthel Index

2 weeks after injury

I month after injury

Residence and disability

prior to injury A Ct P CI3 A* Ct P Clt
Nursing home 26-3 25-7 0-877 ~6:9t0 8-0 32:4 26-2 0187 - 3 1to §5-5
Moderate to severe 470 43-3 0-476 —8-51017-8 50-4 46-9 0-655 -12-21to 19-1
disability, non-
nursing home
Limited disability, non- 72-1 627 0-013 2-010 16-8 81-8 72-8 0-021 -4 10 16-6
nursing home
Combined groups 511 45-7 0-121 - 1-4t012-2 592 51-9 0-068 ~ 0-5to0 152

*A =accelerated rehabilitation; TC = conventional care; $95% confidence interval for differences between groups (accelerated minus conventional).

Discussion

The accelerated rehabilitation programme
undertaken in a general hospital achieved its goals of
reduced length of hospital stay for all categories of
patient, with improved rate of recovery of physical
independence and better residential outcomes for
persons living outside nursing homes prior to their
injury. This benefit was not, however, reflected in the
longer-term recovery and, in general, the accelerated
patients did not plateau at a higher level of physical
recovery than patients receiving conventional care at the
study hospital.

It is probable that reduced length of stay resulted
from improved physical independence, better discharge
planning and possibly different expectations of staff and
patients. The accelerated rehabilitation programme did
not require additional staffing and made use of existing
hospital resources. There was no detectable
disadvantage to other patients as the mean length of
hospital stay for patients in the conventional care group
was similar to that recorded during the immediate pre-
study period.

The improved rate of recovery of physical
independence in the patients with limited disability
suggests that the rehabilitation efforts were more
effective in the accelerated group. This is consistent with
the programme objectives of earlier mobilization and
more intensive treatment for disabilities resulting from
the injury. Although the clinical assessor was not blind
to the group assignment of the patients, real differences
are likely to be present because of the high correlation
with the independent blind assessor in the validation
study and the lack of differences between the groups at
discharge from hospital and 4 months after fracture.

Patients from nursing-home accommodation fared
poorly. It was likely that the intervention as structured
had limited opportunity to assist those patients owing to
the short length of stay and limited rehabilitative
resources available in some nursing homes.

This study’s results are broadly similar to those from
the randomized controlled trial of Kennie ef af.!2.!3 and
the patients are roughly comparable. However, the
magnitude of some of the effects of rehabilitation is
different. Kennie ef al. appear to show superior results
in physical independence and domicile, which could
plausibly be due to differences in treatment received by
the control groups. In our study the control group may
have received greater geriatric rehabilitative input.

The components of the accelerated rehabilitation
programme which were primarily responsible for the
improvement in outcomes for  patients were not
explicitly identified. The major difference in treatment
between the accelerated and conventional care groups
was the concentrated input of an experienced physician
with training in geriatric and rehabilitation medicine,
who may have been the catalyst for the changes
observed between the treatment groups.

Accelerated rehabilitation is potentially applicable to
most hospitals providing acute and rehabilitative care
for patients with proximal femoral fracture. It uses staff
that are generally available and requires no specialized
equipment or . facilities. It does require co-operation
between physicians with - expertise in geriatric
rehabilitation and orthopaedic surgeons, well-developed
geriatric rehabilitation services and close links with
home support services. It is also necessary to have a staff
member committed to the overall organization and
delivery of the programme.

More impressive results may be seen if accelerated
rehabilitation is commenced immediately after fracture,
that is, before surgery, and if additional staff were
assigned to the programme, The potential applications
of accelerated rehabilitation include other common
disabling conditions affecting older people such as
stroke.

-~
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