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T

he occurrence of “exit block”
from acute hospital to rehabilitation has been noted, but
there has been little formal study of
discharge barriers in rehabilitation.1-3
Discharge barriers in rehabilitation
have an adverse impact “upstream”,
with flow-on effects that limit acute
hospital bed availability. A recent
study highlighted rehabilitation discharge barriers as a major concern
among clinicians and hospital managers in Australia.3 Identifying and
addressing these would be an important opportunity for improving hospital efficiency.
The objectives of this study were:
1) to measure the proportion of rehabilitation patients with a discharge
barrier, 2) to record the causes of
discharge barriers, and their duration,
and 3) to determine whether any
demographic or clinical variables predicted the discharge barriers or the
number of additional days in hospital.

Methods
Study design and setting

We conducted a prospective open
cohort study of consecutive patients
Peter.new@
admitted for inpatient rehabilitation
southernhealth.org.au
into two acute “fast stream” rehabilitation units (South 4, Kingston CenMJA 2013; 198: 104–108
tre, and South West 2, Dandenong
doi: 10.5694/mja12.10340
Hospital) in Southern Health, the
largest public hospital network in Victoria. At Kingston Centre, the study
commenced on 1 January 2008, while
at Dandenong Hospital, the study
commenced on 1 March 2008 (the
starting dates were different because
of the logistics involved in running
the study).
The two units had a total of 48
inpatient beds for managing a range
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acquired
brain
injury
such
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matic brain injury, and other condiResearch
tions), orthopaedic conditions (eg,
arthroplasty and lower limb fractures,
typically from falls — very rarely from
motor vehicle accidents) and decon-
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Abstract
Objectives: To assess the prevalence of and reasons for barriers to discharge
from inpatient rehabilitation, to measure the resulting additional days in
hospital, and to determine if these were predicted by key demographic or clinical
variables.
Design, setting and participants: Prospective open cohort study of 360
patients admitted into two inpatient rehabilitation units in Melbourne over an
8-month and a 10-month period in 2008.
Main outcome measures: Occurrence of discharge barriers, their causes and
the duration of unnecessary hospitalisation.
Results: There were 360 patients in the study sample, 186 were female (51.7%),
and mean age was 58.4 years. Fifty-nine (16.4%) patients had a discharge
barrier. The most frequent causes of discharge barriers were patients being nonweight bearing after lower limb fracture, family deliberations about discharge
planning, waiting for home modifications and waiting for accommodation.
Patients with acquired brain damage and lower limb fracture were the
impairment groups most likely to experience a discharge barrier. Over the study
period, 21.0% (3152/14 976) of all bed-days were occupied by patients deemed
to have a discharge barrier. Regression analysis showed that age, sex,
impairment group and dependency level on admission all influenced the
occurrence of a discharge barrier. Although regression analysis showed that
dependency on admission and age group were significant predictors of
additional days in hospital resulting from discharge barriers (P = 0.006),
these variables explained only 11% of the additional bed-days.
Conclusion: Barriers to discharge from inpatient rehabilitation are common and
substantial, and they represent an important opportunity for improvement.

ditioning after severe and acute illn e ss e s, i n clu din g c ard ia c a n d
pulmonary conditions.
The rehabilitation units provide
therapy (typically 2–3 hours a day) for
patients with moderate to severe disability who cannot be discharged
directly to their home from acute hospital care, and who require an interdisciplinary inpatient rehabilitation
program. Patients are admitted for
rehabilitation after any necessary
acute medical or surgical treatments
are completed, and when they are
deemed stable by both the acute hospital staff and the rehabilitation
assessment service.
Participants

We included all patients admitted
from the two project commencement
dates to 31 October 2008. Patients
who remained in hospital beyond 31
October 2008 were monitored until
discharge. Any patients who were
transferred back to an acute hospital
for elective or emergency treatment
during the course of their rehabilita-

tion and who were subsequently
readmitted back into rehabilitation
were considered as continuing their
initial admission, rather than starting a separate admission. Patients
were excluded if their admission was
elective from the community or if
they were discharged on the day of
admission.
Discharge decisions were made
with the involvement of the patient
and their family. The treating team
strived for the shortest length of stay
(LOS) that would allow patients to be
discharged to the least restrictive
environment (always aiming for the
previous accommodation) with the
necessary care, equipment and home
modifications for a safe discharge.
Variables

We recorded the following data for
each patient: principal impairment
necessitating rehabilitation, date of
birth, date of admission, sex, rehabilitation LOS (excluding any days
transferred back to acute hospital),
and the patient’s level of dependency
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1 Classification of the causes of discharge barriers*† in a sample of 360 rehabilitation inpatients, proportion of patients affected by each type of
discharge barrier and associated additional unnecessary days in hospital‡
Median (IQR)
additional
unnecessary
days in hospital

Patients
with discharge
barrier

Additional
unnecessary
days in hospital

Non-weight-bearing: Patient non-weight-bearing after lower limb fracture(s). No longer needing inpatient
rehabilitation therapy because of lack of benefit in improving function in mobility and transfers. Team
recommends maintenance therapy until able to increase weight-bearing; however, no alternative setting of care
available, and patient unable to return to the community.

20 (5.6%)

1390 (44.1%)

Family: Negotiations and discussions with family members regarding discharge planning issues that delay
discharge processes. In particular, but not limited to, whether family will provide care for the patient or whether
the patient will be discharged to a care facility.

13 (3.6%)

409 (13.0%)

24 (13–31)

Accommodation: Patient has no available suitable accommodation options.

12 (3.3%)

287 (9.1%)

16.5 (10.5–37)

Home modifications: Patient waiting for home modifications that are essential to ensure safe access and care at
home after discharge. Includes funding and completion of modifications.

9 (2.5%)

713 (22.6%)

34 (16–132)

Long-term and supported care or services and equipment assessment/approval: Patient referred to a service or
organisation for confirmation of appropriateness and necessity of supported care (nursing home or hostel) or
long-term services or equipment. Includes waiting for the assessment; determination of level of care or range of
services and equipment; related paperwork; and where relevant, confirmation that no option available for
alternative care, where this process is required.§

7 (1.9%)

78 (2.5%)

12 (6–15)

Southern Health network

7 (1.9%)

53 (1.7%)

Other health networks

1 (0.3%)

4 (0.1%)

Causes of discharge barriers†

43.5 (34.5–75.5)

Ambulatory rehabilitation: Patient waiting for assessment and/or availability of ambulatory rehabilitation
services and no longer needing intensity of inpatient rehabilitation, but the team feels patient is not able to be
discharged until ambulatory rehabilitation is confirmed and available.
7 (5–10)
4 (na)

Carer funding: Patient waiting for funding for carers to ensure safe care after discharge.

6 (1.7%)

479 (15.2%)

Carer recruiting and training: Waiting for recruiting and training of carers to ensure safe care after discharge.

5 (1.4%)

118 (3.7%)

93 (6–135)
15 (12–30)

Equipment: Delay waiting for necessary equipment to be available, after specific equipment needs have been
identified and prescribed, that is essential to ensure safe care after discharge. Includes funding and supply of
equipment.

4 (1.1%)

240 (7.6%)

45 (10–110)

Specialist review: Patient requires medical or surgical review to determine critical changes in his/her
management deemed necessary to delay discharge planning process.

4 (1.1%)

46 (1.5%)

9 (1–22)

26 (10–72)

Alternative setting of care: Waiting for high-level (nursing home) or low-level (hostel, supported residential
service) residential care accommodation to be available.
High-level care accommodation

3 (0.8%)

108 (3.4%)

Low-level care accommodation

2 (0.6%)

34 (1.1%)

17 (16–18)

Occupational therapy home assessment: Patient no longer needs inpatient rehabilitation, but home visit not yet
conducted and believed to be necessary before discharge to confirm and optimise safe access and internal
environment.

2 (0.6%)

21 (0.7%)

10.5 (7–14)

Guardian/power of attorney appointment: Application made for determining power of attorney or guardian for
making a decision that is blocking discharge planning, and patient not competent and no nominated person
existing. Also includes subsequent delay in decisions being made by nominated guardian regarding discharge
planning.¶

2 (0.6%)

62 (2.0%)

31 (14–48)

Competency assessment: Patient requires neuropsychology assessment for competency in decision making
before proceeding with discharge options.

1 (0.3%)

10 (0.3%)

10 (na)

Other causes

1 (0.3%)

13 (0.4%)

13 (na)

IQR = interquartile range. na = not applicable.
* A discharge barrier is considered to occur when the treating team believes that there are no longer any additional goals of therapy or treatment that require inpatient rehabilitation, and
yet the patient is unable to be discharged. In applying this definition the following assumptions are made: 1) the patient’s activity limitations, body functions and structures dysfunction
have been addressed to an adequate degree, including safety considerations, such that it is no longer necessary to continue rehabilitation in an inpatient setting, and 2) environmental
barriers and facilitators for discharge have been optimised within the limit of readily available resources.5 † Deﬁnitions reproduced exactly as in New et al.5 ‡ The totals for patients with
a discharge barrier and additional days in hospital are greater than 100% in this table because of multiple barriers existing simultaneously for some patients. § Includes Aged Care
Assessment Service. ¶ Includes application made to the Victorian Civil and Administrative Tribunal.
◆

in self-care, continence and mobility
at the time of admission and discharge using the Modified Barthel
Index (MBI).4 The MBI provides a
scale from 0 to 100, with 0 = total
incapacity and 100 = independent.
The main outcome variables were the
occurrence of a discharge barrier, its
cause(s), and the number of additional unnecessary days in hospital
resulting from the discharge barrier
(from the onset of the barrier until
resolution). When multiple discharge
barriers occurred simultaneously, any

overlapping days were eliminated
from the regression analysis and total
unnecessary days in hospital were
reported. The definition of a discharge
barrier and classification of causes
(Box 1) were based on our recently
published work.5
Data sources

The occurrence of a discharge barrier,
the cause(s), and date of onset or
resolution were noted during the
twice-weekly ward rounds and confirmed at weekly team meetings. Data

analysis was performed using Stata 11
for Windows (StataCorp).
Statistical methods

For variables that were normally distributed (eg, age), the mean and
standard deviation were calculated.
For continuous variables that were
not normally distributed (eg, LOS),
the median and interquartile range
(IQR) were reported. The relationship
between the occurrence of a discharge barrier and categorical variables was calculated using the  test.
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2 Key impairment groups, patient age, level of dependency and proportion of patients with a discharge barrier in a sample of 360 rehabilitation
inpatients

Key impairment
group

Patients

Mean age*
(SD)

Median MBI
dependency
score on
admission†
(IQR)

Median MBI
Patients
dependency score with a discharge
‡
on discharge
barrier§ (%)
95% CI
(IQR)

Odds ratio of
discharge
barrier¶
(95% CI)



2

P

Mean additional
Median length unnecessary days
of stay** (IQR) in hospital†† (IQR)

Stroke, SAH or
TBI‡‡

64 (17.8%) 55.2 (14.4)

17 (1–36)

75.5 (25–100)

12 (20.3%)
11.0%–32.8%

1

—

—

41 (16–100)

33 (27–93)

Other neurological

47(13.0%) 49.2 (16.0)

28 (16–45)

89 (57–99)

5 (8.5%)
2.8%–18.7%

0.5 (0.2–1.5)

1.7

0.2

30 (19–50)

14 (7–28)

Lower limb
arthroplasty

55 (15.3%) 64.2 (9.8)

38 (26–49)

94 (82–99)

3 (5.1%)
1.1%–14.1%

17 (13–21)

14 (4–34)

Lower limb
fracture

60 (16.7%) 58.8 (15.6)

35 (19.5–49)

91.5 (70–99)

18 (30.5%)
19.2%–43.9%

1.8 (0.8–4.2)

2.0

0.2

28.5 (17.5–54)

42 (16–70)

Other musculoskeletal

45 (12.5%)

57.0 (14.8)

39 (20–47)

94 (79–100)

7 (11.9%)
4.9%–22.9%

0.8 (0.3–2.2)

0.2

0.6

22 (14–31)

39 (8–73)

Cardiac or
pulmonary debility

64 (17.8%) 64.0 (13.2)

36 (23–48)

97 (72.5–100)

8 (13.6%)
6.0%–25.0%

0.6 (0.2–1.6)

1.1

0.3

20 (15–33)

23 (8.5–65.5

Other

25 (6.9%) 58.0 (16.6)

34 (13–45)

99.5 (89–100)

6 (10.2%)
3.8%–20.8%

1.5 (0.5–4.7)

0.5

0.5

27 (21–52)

19 (15–27)

Total

360 (100%) 58.4 (15.0)

34 (17–47)

93 (69–100)

59 (100%)

—

—

—

23 (15–48.5)

34 (14–58.5)

0.2 (0.06–0.9) 4.9 0.03

IQR = interquartile range. MBI = Modified Barthel Index. na = not applicable. SAH = subarachnoid haemorrhage. TBI = traumatic brain injury.
* F = 1.2; P = 0.2. †  2 = 30.8; P < 0.001. ‡ 2 = 14.0; P = 0.03. §  2 = 17.0; P = 0.009. ¶ Test of homogeneity  2 = 17.0; P = 0.01. **  2 = 34.0; P < 0.001. †† 2 = 4.7; P = 0.6. ‡‡ Reference category. ◆

The relationship between normally
distributed outcomes was calculated
using the Student t test, or the
Kruskal–Wallis test for data that were
not normally distributed.
We calculated odds ratios for the
occurrence of a discharge barrier for
the different impairment groups. The
influence of patients’ age at the time
of admission, sex, impairment and
the admission MBI on the occurrence
of a discharge barrier and the total
number of unnecessary days in hospital was assessed using multivariable logistic and linear regressions
(backwards inclusion), respectively.
The duration of unnecessary hospitalisation was log-transformed to
facilitate parametric analysis. Age
was categorised into three groups
(< 50 years, 50–64 years and ⭓ 65
years) corresponding to different
age-based criteria for access to prog rams or services available to
patients on discharge.
P values of less than 0.05 were
deemed statistically significant. The
project was approved by the Southern
Health Human Research Ethics Committee and Monash Univers ity
Human Research Ethics Committee.

Results
There were 372 patients admitted
during the study period, but 12 were
excluded (10 had elective admissions
from the community and two were
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discharged on the day of admission),
leaving 360 patients in the analysis.
There were 186 females (51.7%) and
174 males (48.3%), ranging in age
from 16 years to 93 years.
Overall, 59 (16.4%; 95% CI, 12.7%–
20.6%) patients had a discharge barrier. There was no apparent difference
between the participating units and
the occurrence of discharge barriers
(2 = 1.5, P = 0.2). Box 2 shows the
proportion of patients in different
impairment groups, their ages, their
LOS, their MBI on admission and
discharge, and the proportion with a
discharge barrier. The impairment
groups most likely to have a discharge
barrier were patients with stroke, subarachnoid haemorrhage or traumatic
brain injury, and those with lower
limb fractures. Among patients with a
discharge barrier, 35 had one barrier,
15 had two barriers and nine patients
had three or more barriers.
Over the study period 21.0% (3152/
14 976) of all bed-days were occupied
by patients who were deemed to be
clinically ready for discharge from
rehabilitation but had a discharge barrier. Twenty-five per cent of patients
with a discharge barrier spent more
than an additional 2 months in rehabilitation, and nine patients had more
than 100 additional unnecessary days
of hospitalisation (maximum 322 days).
The median LOS (58 days; IQR, 32–
131) for patients with a discharge barrier was significantly greater (H = 47;

P < 0.001) than that of patients who
did not have a discharge barrier
(median LOS, 21 days; IQR, 14–34).
The causes of discharge barriers
and the resulting additional days in
hospital are shown in Box 1. The
most common causes of a discharge
barrier were patients being nonweight bearing after lower limb fracture, family deliberations about discharge planning, waiting for home
modifications and waiting for accommodation. The reasons accounting
for the greatest number of additional
hospital days were patients being
non-weight bearing, home modifications, carer funding, family negotiations, accommodation and equipment necessary for discharge.
Multivariable logistic regression
an alysis sh ow ed tha t youn ger
patients (< 50 years) had significantly
greater odds of a discharge barrier
than the older group (⭓ 65 years).
Males had significantly greater odds
of a discharge barrier than females.
Those with lower limb fracture had
higher odds compared with those
who had a stroke, subarachnoid
haemorrhage or traumatic brain
injury, and the odds were reduced
significantly with lesser dependency
on admission (Box 3). Linear regression assessing the variables predicting the number of additional days in
hospital showed that being in the
younger age group and having
greater dependency on admission

Research
3 Multivariable logistic regression for the occurrence of a discharge barrier in a
sample of 360 rehabilitation inpatients
Barrier

Odds ratio (95% CI)

z

P

Age group
< 50 years

1.0*

51–64 years

0.57 (0.28–1.19)

⭓ 65 years

0.30 (0.13–0.66)

1.5

0.1



3.0

0.003



2.8

0.006

0.4

Sex
Male
Female

1.0*
0.41 (0.21–0.77)

Impairment
Stroke, SAH or TBI

1.0*



0.9

Other neurological

0.60 (0.18–1.95)



0.6

Lower limb arthroplasty

0.64 (0.16–2.59)

Lower limb fracture
Musculoskeletal — other
Cardiac or pulmonary debility

0.5

2.6

0.008

3.65 (1.40–9.54)

0.4

0.7

1.25 (0.41–3.84)

0.4

0.7

1.23 (0.42–3.55)

1.6

0.1

Other

2.72 (0.79–9.44)

Modified Barthels Index on admission

0.97 (0.95–0.99)

SAH = subarachnoid haemorrhage. TBI = traumatic brain injury.
* Reference group.



3.4

0.001
◆

4 Approaches to consider when developing strategies to resolve discharge barriers
for rehabilitation patients

•
•
•

Identifying locus of control over the barrier: internal (rehabilitation team or hospital
organisation) or external (other hospital networks, state or federal government)?
Assessing preventability of the barrier: preventable, potentially preventable or nonpreventable
Setting priorities in resolving barriers: identifying barriers with the most common
causes, those with the greatest contribution to unnecessary hospitalisation, those
that are easiest to resolve.
◆

were sig nificant predictor s
(P < 0.001), but these explained only
11% of the additional days.

Discussion
We have shown that many rehabilitation patients are in hospital unnecessarily. Patients aged less than 65 years,
males, those with lower limb fractures
who are non-weight bearing, or those
with a brain impairment were more
likely to have a discharge barrier. The
number of unnecessary bed-days
“blocked” by these patients is substantial and represents a significant
waste of health care resources. However, a model predicting the number
of unnecessary days explained only a
small proportion of the total additional unnecessary days in hospital.
We believe the reason that younger
patients are more likely to have a
discharge barrier is because older
patients have more access to services
and care options in the community
(eg, the Transition Care Program and
high-level care). More investigation is
needed into why males are more

likely to experience a discharge barrier, but this could be related to lack of
social supports or other factors.
Efficient patient flow is a major
challenge confronting the hospital
system,6 which will become more
pressing with population ageing and
increasing chronic disease and disability.7-8 Most attention to date has
been focused on the emergency
department9-11 or acute hospitals.12-13
No previous studies of discharge barriers in rehabilitation have been identified. In acute hospital general
medical patients, the proportion of
unnecessary bed-days in the United
States13 and Australia 12 has been
found to be 14%, which is similar to
our results. Others have noted that
access to disability-related equipment
often does not meet the needs of
patients,14 as we found here, but the
impact of this on rehabilitation LOS
has not previously been measured.
When patients are in hospital
longer than required for medical reasons, there are a number of potential
adverse outcomes. Patients or their
families can develop adverse emo-

tional reactions. Further, the additional hospitalisation places the
patient at risk of iatrogenic complications, including medication errors,
nosocomial infections and falls. It has
been reported that each additional
day in hospital increases the risk of a
documented adverse event by 6%.15
Rehabilitation is often seen as separate from the acute hospital system.2
Although it has been acknowledged
that access to rehabilitation is vital for
efficient hospital patient flow,2,16 a
coordinated and holistic view of bed
access and patient flow across the
whole hospital spectrum has not been
present in health care planning and
systems change processes to date.
What are the potential solutions for
reducing discharge barriers?

Discharge barriers are complex phenomena, and there are multiple
potential approaches to resolving
them. Although not all discharge barriers are preventable, many are.
Approaches to consider when resolving discharge barriers are shown in
Box 4.
Suboptimal implementation of federal–state funding agreements and
policies, as well as state-based funding and policies involving aged care,
disability, welfare and housing contribute to discharge barriers. At the
local level, senior hospital clinical or
executive staff can help by resolving
internal organisational barriers where
this is beyond the ability of the
patient’s treating team, and by bringing external barriers to the attention
of the relevant organisation or government department.
Establishing and communicating
the patient’s estimated date of discharge and expected destination
within a week of admission is one
strategy that can potentially help prevent barriers arising from family
negotiations. Family negotiations
around discharge could also be
improved through staff training and
increased access to social work and
psychological resources. Different
models of inpatient rehabilitation
could be developed with the involvement of relevant government departments in planning and designing
appropriately resourced and flexible
models of supportive accommodation, which may be either transitional
or permanent. For example, patients
MJA 198 (2) · 4 February 2013
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who are non-weight bearing after
lower limb fracture could be provided
with lower-cost interim care, where
they can also receive maintenance
therapy until they are able to start
bearing weight, while patients with
disabilities who are in hospital should
be provided with improved access to
suitable permanent accommodation.
Making the Transition Care Program17
accessible to patients aged less than
65 years would be one potential solution. Improved and timely access to
resources for home modification,
equipment and carers would go a long
way towards resolving discharge barriers. The proposed National Disability Insurance Scheme could solve
some of these problems by providing
greater and timelier funding than is
currently available.18
Limitations and generalisability

The findings of this study should be
treated with some caution because
patients were sampled for a limited
period in two hospitals. However,
there were no differences in discharge
barriers between the units, suggesting
that these problems are unlikely to
have resulted from issues within a
particular unit. In addition, periodic
audits of the occurrence and causes of
discharge barriers performed since
this project was completed have
shown that the problems with discharge barriers remain. Also, it could
be argued that there was subjectivity
involved in identifying when a discharge barrier occurred and in measur ing its duration. This wa s
minimised by having senior rehabilitation team members make consensus decisions about the occurrence
and duration of a barrier using an
agreed definition of a discharge barrier and categories of causes (Box 1).5
We acknowledge that our findings
would not be generalisable to private
rehabilitation hospitals. Private
rehabilitation units are able to be
more selective about the patients they
admit — tending to have less disabled
patients and a shorter LOS compared
with rehabilitation units in the public
system.19 We believe, however, that
our results are likely to be generalisable to other public rehabilitation units
in Australia. Recent articles in the
Journal highlight resource limitations
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that cause problems with rehabilitation patient discharge as an Australiawide problem.2-3 We believe that our
results may also be generalisable to
international settings. In particular,
our findings may be relevant to Canada and Europe, where there are publicly funded hospital systems and
challenges with access to adequate
s ocia l supp or ts an d dis ch a rge
resources, and to other countries with
a capped funding scheme (as opposed
to fee-per-service funding models of
hospital care).
Implications for future practice
and research

More in-depth study of discharge barriers in inpatient rehabilitation is
required, including in specialty settings (eg, rehabilitation for patients
who are amputees or for patients with
a spinal cord injury). Studies with
increased numbers of participants and
a broader range of measurements
would allow adequate power to assess
the patterns of different barriers in
specific impairment groups, the predictors of specific discharge barriers
and the interaction between barriers.
Policymakers and health managers
s ho uld c on si der p uttin g more
resources into resolving inefficiencies
in patient flow through the whole
hospital system, not just focusing on
the emergency department and acute
hospitals. Hospital efficiency cannot
be optimised unless rehabilitation is
better integrated into the improvement process. Our findings strongly
suggest that consideration should be
given to directing some of the recently
proposed health reform funding for
rehabilitation beds20 into programs
and strategies to address rehabilitation discharge barriers. It is possible
that this would be more cost-effective
than building and staffing all the proposed rehabilitation inpatient beds.
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