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ABSTRACT
Rehabilitation programmes can be delivered to patients 
receiving acute care (‘in- reach rehabilitation’) and/or 
those who have completed acute care but experience 
ongoing functional impairments (‘subacute rehabilitation’). 
Access to these programmes depends on a rehabilitation 
assessment, but there are concerns that referrals for 
this assessment are often triggered too late in the acute 
care journey. We describe a Proactive Rehabilitation 
Screening (PReS) process designed to systematically 
screen patients during an acute hospital admission, and 
identify early those who are likely to require specialist 
rehabilitation assessment and intervention. The process 
is based on review of patient medical records on day 5 
after acute hospital admission, or day 3 after transfer 
from intensive care to an acute hospital ward. Screening 
involves brief review of documented care needs, pre- 
existing and new functional disabilities, the need for allied 
health interventions and non- medical factors delaying 
discharge. From May 2017 to February 2019, the novel 
screening process was implemented as part of a service 
redesign of the rehabilitation consultation service. Four 
thousand consecutive screens were performed at the 
study site. Of those ‘ruled in’ by screening as needing 
a rehabilitation assessment, 86.0% went on to receive 
inpatient rehabilitation interventions. Of those ‘ruled 
out’ by screening, 92.1% did not go on to receive a 
rehabilitation intervention, while 7.9% did receive some 
form of rehabilitation intervention. Of all patients accepted 
into a rehabilitation programme (n=516), PReS was able 
to identify 53.6% (n=282) of them before the acute care 
teams made a referral (based on traditional criteria). 
In conclusion, we have designed and implemented a 
systematic, PReS service in one metropolitan Australian 
hospital. The process described was found to be time 
efficient and feasible to implement in an acute hospital 
setting. Further, it appeared to identify the majority 
of patients who went on to receive formal inpatient 
rehabilitation interventions.

PROBLEM
Rehabilitation programmes have been devel-
oped to be provided while a patient is still 
receiving acute care (‘in- reach rehabilitation’) 
and/or after a patient has completed acute 
care but cannot be discharged from hospital 
due to ongoing functional impairments 

(‘inpatient (subacute) rehabilitation’).1 The 
former is still an emerging model of care but 
the latter is well established in Australia, with 
around 125 000 episodes of care provided via 
this model in 2019.2

The authors work in the Department of 
Rehabilitation Medicine in a tertiary, public 
teaching hospital in Sydney, Australia, with 
a capacity of 400 beds. The rehabilitation 
consult service provides assessment and 
triaging of patients to either in- reach rehabil-
itation and/or inpatient (subacute) rehabili-
tation. This assessment is done at the request 
of the acute treating medical or surgical 
team. There is growing consensus that reha-
bilitation assessments should be performed 
as soon as practical during a hospital admis-
sion.3 4 But in reality, the referrals for these 
assessments are often triggered too late in the 
acute care journey.5 6 Anecdotally, the clini-
cians in this rehabilitation consult service 
observed that some patients who would have 
been appropriate for rehabilitation were not 
considered for referral by their acute treating 
teams (especially for in- reach rehabilitation 
programmes). Further, referrals were often 
received at a late stage in a patient’s acute 
hospital admission, prompting the authors to 
consider designing a more systematic method 
of identifying likely rehabilitation candidates 
early during a hospital admission.

Late referrals for rehabilitation assessment 
may negatively impact on patient flow and, 
in turn, on patient outcomes. It has been 
estimated that patients spend 12.0% of days 
admitted to an acute hospital ward waiting for 
a rehabilitation bed in Australia.7 Waiting for 
inpatient rehabilitation services has also been 
identified as a major problem in other coun-
tries, which may lead to delays in accessing 
appropriate care and so increase the costs 
of hospitalisation.8–10 Delayed transfer to 
rehabilitation has also been associated with 
poorer functional outcomes.11 12
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The ‘gold standard’ process would be to conduct 
formal rehabilitation assessments on all hospital admis-
sions to identify those patients likely to require and 
benefit from rehabilitation programmes. However, such a 
process would be expensive, labour- intensive and imprac-
tical to implement on a wide scale. This gave the impetus 
for exploring whether such a process could be achieved 
through screening in a busy hospital setting like ours.

BACKGROUND
To our knowledge, there are only two screening tools 
that have been developed in Australia with the aim of 
predicting subacute inpatient rehabilitation as a likely 
discharge disposition after completion of an acute care 
hospital admission. Both were developed for specific 
patient populations, namely, one for elective joint 
replacement (the Risk Assessment and Predictive Tool 
or RAPT)13–15 and the other for lower limb orthopaedic 
fractures.16 The RAPT was reported to have a predictive 
accuracy of 73.4% for identifying rehabilitation needs 
preoperatively but is only applicable to patients under-
going elective joint replacements. It has not been tested 
postoperatively in the acute hospital setting. The latter 
tool, while developed for a broader orthopaedic trauma 
population, requires complex formula calculations to 
derive a patient’s probability of requiring rehabilitation, 
making it less practical for routine and rapid clinical 
use, and it is yet to be prospectively tested in busy acute 
hospital settings.

In the USA, a tool called the Activities Measure for 
Post- Acute Care 6- clicks has been developed and vali-
dated.17 It is a short measure of basic mobility and when 
used within 48 hours of admission by a physiotherapist, 
it has been shown to be able to predict whether a patient 
will be discharged home (area under the receiver oper-
ating characteristic curve 0.78).18 This tool has not been 
evaluated within the Australian healthcare system to 
date. Further, this tool was designed to predict discharge 
home to a private residence rather than predicting more 
specifically the likelihood of a patient requiring inpatient 
rehabilitation.

In the absence of a published simple and quick tool 
for the purpose of predicting rehabilitation needs for 
admitted patients with heterogeneous diagnoses, we 
chose to design from scratch a novel screening process to 
achieve this goal (ie, case finding of rehabilitation candi-
dates early in the acute care journey).

MEASUREMENT
Usual care rehabilitation processes at the study site
At the study site, patients admitted to an acute medical 
or surgical ward are seen by single- discipline allied health 
professionals (eg, physiotherapy, occupational therapy) 
at the referral of their acute treating team according 
to individual patient need. This ward- based therapy is 
not considered to constitute a formal rehabilitation 

programme or episode of care, as it is not coordinated by 
rehabilitation physicians, nor multidisciplinary in nature.

Rehabilitation programmes, that is, multidisciplinary 
rehabilitation coordinated by a rehabilitation physician 
at the study site include:
1. In- reach (acute) rehabilitation. This is an emerging 

model of care in Australia,1 whereby a formal special-
ist rehabilitation episode is delivered to patients still 
receiving acute medical/surgical management on an 
acute hospital ward.

2. Inpatient (subacute) rehabilitation. This is a more 
traditional model of inpatient rehabilitation, whereby 
patients who are medically stable are transferred to a 
subacute rehabilitation unit.

Standard practice involves an acute medical/surgical 
team making a referral for rehabilitation assessment if 
they anticipate that their patient will benefit from a reha-
bilitation programme.

Implementing and measuring service redesign
In this project, the authors undertook a pragmatic rede-
sign of the rehabilitation consultation service, with the 
aim of developing and implementing a standardised 
screening process to identify patients with heterogeneous 
diagnoses who may benefit from rehabilitation assess-
ment early in the course of an acute hospital admission. 
Key features of the novel screening process were that 
it had to be time- efficient and practical for use in busy 
clinical settings, yet sensitive enough to identify patients 
likely to be accepted into rehabilitation programmes by 
rehabilitation physicians.

To evaluate the feasibility of implementing the novel 
screening process, measurement of the time taken to 
perform the screening was conducted, and barriers to 
screening were explored. To explore the clinical utility of 
screening, the proportion of patients screened as likely to 
need rehabilitation, who went on to receive an inpatient 
rehabilitation intervention, was calculated. The number 
of patients who were referred to rehabilitation via tradi-
tional referral methods was compared with the number 
who were identified as likely to require rehabilitation via 
proactive screening.

DESIGN
Developing a Proactive Rehabilitation Screening (PReS) 
process
On the basis of clinical literature review,19–23 several 
domains were identified by the authors to be pertinent to 
rehabilitation needs. These included:

 ► New functional dependency, indicated by an increased 
level of physical assistance required for mobility, 
personal care and/or the need for assistive equip-
ment (such as a mobility aid).

 ► Need for allied health interventions in the acute care 
setting (such as physiotherapy, occupational therapy, 
speech pathology and other disciplines).
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 ► The presence of pre- existing physical and/or cogni-
tive disabilities.

 ► ‘Medical stability’ (no medical interventions requiring 
acute care in hospital for at least 24 hours prior) but 
non- medical factors preventing or delaying discharge 
(such as psychosocial barriers).

Using these domains, a method of proactive screening via 
file review was developed by the authors. The screener 
was asked to briefly review a patient’s medical record. This 
review included examination of documented care needs 
and progress over the preceding 5 days of a patient’s acute 
hospital admission, with particular focus on the domains 
listed above.

After reviewing the medical records, the screener was 
asked to decide on one of three possible outcomes: (1) 
‘ruled- in’, as appropriate and likely to need a rehabilita-
tion programme; (2) ‘ruled- out’, as inappropriate and/
or unlikely to need a rehabilitation programme; (3) 
‘rescreen in 7 days’, where there is notable ambiguity and 
a definitive decision needs to be made at a subsequent 
screening time point.

Patients with functional dependency who required 
high levels of allied health interventions were generally 
‘ruled- in’ by screening. This included those who required 
high levels of physical assistance (assistance from multiple 
people) to mobilise or perform daily activities; those who 
required intensive doses of therapy; and/or those who 
required intervention from multiple allied health disci-
plines. The patients who were ‘ruled- out’ by screening 
were those who required no or minimal allied health 
intervention, who were in acute care wards receiving 
medical or surgical interventions, primarily and those 
who were largely independent.

For those who were ‘ruled- out’ but remain admitted to 
hospital after 28 days, they were eligible for rescreening 
at day 28 of admission with only two possible outcomes: 
‘ruled- in’ or ‘ruled- out’. For patients who were admitted 
or readmitted to intensive care after screening, they were 
eligible for rescreening when they were discharged from 
intensive care and returned to an acute ward, but this was 
considered a new screening episode.

Screening was designed to take place on day 5 of admis-
sion to an acute hospital ward, or 3 days after discharge 
from intensive care to an acute ward. For intensive care 
survivors who are transferred to an acute ward prior to 
the fifth day of admission, screening was delayed until 
they reach a minimum length of stay (LOS) of 5 days. 
Where day 5 fell on a weekend, screening was performed 
on the next consecutive weekday (at day 6 or 7).

This screening window commencing on the fifth day 
of admission was chosen a priori based on the average 
LOS of patients admitted to Australian public hospitals 
(mean 5.7 days).24 On the basis of clinical experience, it 
was assumed that patients with short hospital admissions 
(<5 days) would be unlikely to need inpatient rehabilita-
tion; therefore, they would be less likely to benefit from 
screening. As this group accounted for 50% of all Austra-
lian hospital admissions, excluding them from a proactive 

screening process served to streamline the workflow of 
screening and focus screening efforts on the patient 
population most likely to benefit/require inpatient 
rehabilitation.

The screening process was intended to be simple to 
perform and to not require specialist clinical or rehabil-
itation expertise. The process was designed to be able to 
be completed by a variety of people, namely, those with 
experience reviewing and interpreting clinical docu-
mentation, including medical staff, nurses, allied health 
professionals and clinical researchers.

Strategy

Implementing a PReS service
From May 2017 to February 2019, a PReS service was softly 
launched. Screening was performed on each weekday by 
a rehabilitation nurse (OM). All consecutive patients who 
were admitted to hospital for at least 5 days, and under 75 
years of age, were screened. Patients over the age of 75 
years were not included in this particular study cohort (as 
assessment for rehabilitation programmes in patients ≥75 
years is managed by the geriatric medicine service at this 
site). Admissions under psychiatric, drug and alcohol, 
and palliative care services were also excluded.

Patients who were ‘ruled- in’ by PReS were assessed by 
a rehabilitation physician (JW) or rehabilitation regis-
trar (specialist doctor in training). For patients who were 
‘ruled- out’ by the screening process, their screening 
outcomes were not documented in the medical records, 
and as such, acute care teams were not aware of each 
patient’s screening status. Hence, screening did not 
influence usual care referral processes. Standard care 
continued throughout the study period, that is, all patients 
referred by their acute treating team were assessed by the 
rehabilitation physician or registrar according to usual 
practice, irrespective of their screening outcome.

A clinical rehabilitation assessment could result in 
three possible outcomes: (1) accepted for rehabilitation 
on the acute ward by the in- reach rehabilitation team; (2) 
accepted for rehabilitation and transferred to a subacute 
inpatient rehabilitation ward (either onsite or offsite); 
or (3) no inpatient intervention. The first two outcomes 
((1) and/or (2)) were defined for our study purpose as 
an inpatient rehabilitation intervention. The latter (3) 
included any rehabilitation assessments for discharge 
planning purposes, outpatient rehabilitation and/or 
follow- up at outpatient rehabilitation medical clinics.

A minimum dataset was collected for each screening 
episode, including the following process and outcome 
measures: screening outcome (ruled- in, ruled- out, 
rescreen); the time to screening (days from admission); 
whether a rehabilitation referral was requested prior to 
screening; the type of rehabilitation intervention received 
(in- reach, subacute inpatient, or combination; or none); 
the time to subacute inpatient rehabilitation transfer (if 
applicable); and hospital discharge destination.
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The time taken (in minutes) to conduct screening was 
collected over a subset of 10 consecutive screening days. 
This included the time taken for screening preparation, 
locating paper- based medical records, review of medical 
records and recording the screening decision.

The PReS service was launched as a quality initiative 
(clinical service redesign) and as such did not require indi-
vidual patient consent to screen data routinely collected in 
hospital medical records. Rehabilitation assessments and 
treatments by rehabilitation clinicians are routinely used 
as part of standard clinical care at the study site and as 
such do not require written consent. Individual participant 
consent to review these records was not required as this was 
considered low risk and the minimal dataset extracted was 
comprised solely of routinely collected data fields.

RESULTS
The flow of 4000 consecutive screening episodes is illus-
trated in figure 1. For those patients who were screened 
after transfer from intensive care (n=1051), screening 
occurred a median of 9.0 days (IQR 7.0–15.0) after 
hospital admission. For those admitted to the acute wards 
(n=2949), screening was achieved within the target time-
frame of days 5–7 in 86.9% of cases (n=1604). As screening 
required access to a paper- based medical record, there 
were some occasions where the record was not available 
at the time of the daily screening round (eg, if being used 
by other clinical teams, or if the patient had been trans-
ferred off the ward for clinical investigations). Where this 
occurred, another attempt at screening would be made 
the next working day.

Figure 1 Patient flow. ICU, intensive care unit.
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The time required for daily screening rounds, collected 
over a period of 10 consecutive weekdays, is summarised 
in table 1. On average, 3.6 min was required for each 
screening episode. It was the authors’ impression that no 
more than 15 min of preparation time was required each 
day to identify the patients who required screening.

Of the patients who were ‘ruled in’ by screening, 86.0% 
went on to receive an inpatient rehabilitation interven-
tion. Of those ‘ruled out’ by screening, 92.1% did not go 
on to receive a rehabilitation intervention, while 7.9% did 
receive some form of inpatient rehabilitation. Possible 
reasons to explain ‘false negative’ screening outcomes 
(Group C, n=72) were reviewed by a rehabilitation 
physician. The two most common reasons documented 
were that (1) the patient was functionally independent 
for discharge home but not confident or too anxious 
to leave hospital (n=13); and (2) the patient was due 
for rescreening in 7 days, but was referred to rehabilita-
tion by their acute care team according to standard care 
processes before rescreening could be conducted (n=22). 
The remainder (n=37) were due to errors in screening 
(ie, a full rehabilitation assessment would have come to 
a decision of ruling that person in), poor documentation 
of care needs in the medical record (limiting the accu-
racy of screening) and difficulty screening with respect to 
more specialised rehabilitation needs (such as cognitive 
rehabilitation and rehabilitation for functional neurolog-
ical disorders).

The premise of screening is that it allows patients to 
be identified earlier so that rehabilitation interventions 
can be delivered earlier. Of all the patients who were 
accepted into a rehabilitation programme (Groups A 
and C, n=516), PReS was able to identify 53.6% (n=282) 
before the acute care teams made a referral (based on 
traditional criteria). Among the 282 patients in Group 
A who were identified by screening and not referred via 
traditional methods, 68 (24.1%) of them were ready for 

transfer to a subacute inpatient rehabilitation unit within 
the day of screening.

We prospectively collected the waiting time duration 
for all patients who went to inpatient rehabilitation. In 
our cohort (n=412), 43.7% of patients were transferred 
on the same day they were considered ‘ready for reha-
bilitation’, and 76% were transferred to rehabilitation 
within 2 days; only 24% of patients had to wait more than 
2 days for their transfer to rehabilitation. While local pre- 
implementation data on waiting times were not available 
in the present study, these figures were compared with 
published waiting times for patients admitted to two inpa-
tient rehabilitation units in Melbourne (Australia) in 
2008, where routine referral processes were being used 
(n=360).7 This study reported that 27.8% of patients were 
transferred on the same day they were considered ‘ready’ 
for rehabilitation by the rehabilitation consult service, 
and 29.4% had to wait more than 2 days for their transfer. 
Thus, waiting times observed in our study appeared to 
be favourable by comparison. Our data included patients 
referred to both internal and external rehabilitation facil-
ities (including specialist offsite brain and spinal injuries 
units), while the published Melbourne cohort reported 
on internal rehabilitation admissions only. Given that 
waiting times to access external rehabilitation units can 
often by prolonged and are not under the control of the 
rehabilitation service, it is possible that the benefits of 
screening on waiting times may be even more pronounced 
when considering internal rehabilitation admissions only.

The present study focused on the predictive outcome 
defined as either rehabilitation delivered by an in- reach 
team in acute care or inpatient rehabilitation in a 
subacute rehabilitation unit. However, we also conducted 
separate analyses were the outcome was defined as 
subacute inpatient rehabilitation only (not in- reach 
rehabilitation) because many Australian hospitals only 
provide the traditional subacute inpatient model of reha-
bilitation. For these analyses, those patients who received 
in- reach rehabilitation only (and did not need inpatient 
rehabilitation) in Group A (n=81) were reclassified as 
false positive (Group B). When predictive outcome was 
defined as subacute inpatient rehabilitation only, 85.0% 
of all patients ‘ruled in’ by screening went on to receive a 
rehabilitation intervention, while 98.0% of those patients 
‘ruled out’ by screening did not receive rehabilitation. 
This is likely a conservative measure of screening accuracy 
as arguably, many of the patients who received in- reach 
only may have required inpatient rehabilitation if they 
did not receive such a service.

LESSONS AND LIMITATIONS
This project has demonstrated that it is feasible to imple-
ment a PReS process in the acute hospital setting. The 
PReS process was simple, quick to perform and able to 
be implemented with limited additional staff time or 
resources. In this preliminary implementation at one 
hospital, screening appeared to be able to identify early 

Table 1 Time taken for screening over 10 consecutive 
weekdays

Day

Number 
of screens 
performed Time taken (min)

1 6 32

2 9 29

3 26 70

4 25 78

5 15 52

6 20 52

7 15 83

8 17 68

9 14 56

10 11 48

Total 158 561
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during admission those patients who would go on to 
receive an inpatient rehabilitation intervention during 
their hospital admission. The screening process we 
describe is applicable to a broad patient demographic 
and suitable for use with a variety of clinical diagnoses.

We have demonstrated that proactive screening 
conducted on day 5 of an acute hospital admission can 
identify 53.6% of all patients who would be accepted 
into rehabilitation programmes earlier than traditional 
referral processes. This is congruent with data from one 
Australian study, which reported that a median of 7 days 
(IQR 4–13) typically elapses between acute hospital 
admission and referral for rehabilitation, under routine 
processes.7 Data from one Australian study suggested that 
the time period between traditional method of rehabil-
itation referral to transfer to inpatient rehabilitation is 
typically a median of 4 days (mean 5.7±5.2 days).6 Thus, 
some patients may experience notable delays to accessing 
rehabilitation services, even after being referred and/or 
deemed suitable to receive them. Early identification of 
this group of patients may allow transfers from acute to 
subacute care in a timely manner and may reduce delays 
to rehabilitation commencement. A screening process 
similar to the one we described may assist patient flow 
within a hospital, leading to potential logistical and 
economic benefits for the health service as a whole.25 
Although not specifically explored in this project, such a 
screening process may also minimise variations in access 
to rehabilitation services which currently rely on ad hoc 
referral processes.26–29

In the group of patients identified by screening alone 
(ie, those not referred via traditional methods), 24.1% 
were deemed ready by a rehabilitation physician for 
transfer to a subacute inpatient rehabilitation facility on 
the same day or within 1 day of screening. This finding is 
consistent with New et al,7 who found that 62.7% of the 
patients referred and assessed by a rehabilitation consult 
service was deemed to be ready for transfer to inpatient 
rehabilitation on the same day of assessment. In that 
particular study, 22.2% of all patients referred to inpa-
tient rehabilitation were assessed by the consult service 
and deemed ready to transfer to rehabilitation on the 
day of referral. These findings, along with ours, suggest 
that the majority of people referred to rehabilitation do 
not require ongoing acute care at the time of referral, 
indicating that they could have been referred sooner for 
rehabilitation.5 This suggests that there may be hospital 
discharge processes that could be targeted for research 
into acute health service efficiencies.

In the present study, the flow of patients from acute 
care to inpatient rehabilitation appeared to be more 
timely than for a similar published cohort in Melbourne, 
Australia7; with more patients being transferred to reha-
bilitation on the day that they were ready (43.7% here vs 
27.8% previously). In that study, the authors found that 
patients spent 12.0% (804/6682 days) of their overall 
acute hospital LOS waiting for a rehabilitation bed. Our 
screening process highlights potential opportunities to 

improve patient flow for acute hospital patients with reha-
bilitation needs.

The inpatient rehabilitation unit at the study site had 
traditionally operated at 95%–100% capacity prior to the 
implementation of screening. When introducing the new 
screening service, the in- reach and inpatient rehabilita-
tion teams initially had concerns about how their service 
workflow may be impacted. Surprisingly, there were no 
negative impacts observed on either service, and both 
services were able to accommodate the flow of rehabili-
tation patients identified via screening. Throughout the 
project period, neither the in- reach rehabilitation team 
nor the subacute rehabilitation unit changed in staffing 
or bed numbers.

The efficiency of patient flow from acute to rehabilita-
tion warrants further exploration. The authors hypothe-
sise that early identification of patients through screening 
may have allowed the in- reach rehabilitation team to 
work with more patients in the acute setting, which may 
have prevented the need for a later inpatient rehabilita-
tion episodes of care for some patients. This, in turn, may 
have freed up inpatient rehabilitation beds to allow the 
rehabilitation unit to manage receiving earlier patient 
transfers to rehabilitation than via the traditional reha-
bilitation referral route. We also hypothesise that patients 
who received in- reach rehabilitation earlier than the 
traditional referral method may have been functionally 
less dependent by the time they were admitted to inpa-
tient rehabilitation and may have therefore required a 
shorter LOS.

Whether a patient receives various rehabilitation inter-
ventions is dependent not only on the rehabilitation 
physician’s assessment of clinical benefit but also on 
logistical considerations including service availability, 
patient stability, insurance status, patient preference and 
consent.30 Despite these potential confounding factors, 
here a method of proactive screening focused primarily 
on clinical need was able to identify a high proportion 
of patients (86%) who went on to receive rehabilitation 
interventions.

Screening did result in a modest additional workload 
for the rehabilitation consult service. Approximately 
an additional hour of work was required to prepare 
for and perform the screening on each weekday in our 
moderately sized, 400 bed hospital. There is also addi-
tional manpower required to perform a larger volume of 
rehabilitation assessments, including those for patients 
where inpatient rehabilitation did not eventuate or was 
not needed (Group B). While these could be perceived 
as ‘wasted’, arguably, many of the rehabilitation assess-
ments for Group B were still valuable and of benefit to 
the acute care team in guiding discharge planning. Exam-
ples include assessments that advised on arranging palli-
ative care referrals for those with limited life expectancy, 
sourcing aged care facilities for the older disabled patient 
or sourcing supported independent living for the younger 
disabled patient. In addition, these assessments may 
have been useful for arranging outpatient rehabilitation 
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services for patients able to discharged back into the 
community from acute care. More research is required 
to see if the relatively low investment of upfront resources 
to perform screening may produce a significant overall 
reduction in the cost of hospital care for selected patients 
with high rehabilitation needs. This is important as busy 
clinicians will only implement screening if improved 
patient outcomes and/or cost savings for the healthcare 
system can be demonstrated (a concept called ‘impacta-
bility’31 in the predictive modelling literature).

It is important to note that the described screening 
process is not intended to replace traditional rehabil-
itation referral systems. Rather, we propose it could be 
used to augment and enhance usual processes. Acute 
care teams should continue to use clinical judgement to 
decide when to request a rehabilitation assessment if they 
identify a need. In the present study, we cannot exclude 
that the introduction of screening may have introduced 
inadvertent bias in routine referral behaviour, as some 
acute teams may have been aware that screening was 
occurring, and subsequently may have delayed or omitted 
making a referral. To minimise this potential problem, 
screening outcomes were deliberately not documented in 
the medical records, although we acknowledge this as a 
limitation.

The screening process should also not replace expert 
rehabilitation assessment by a physician to determine 
whether someone will benefit from a rehabilitation 
programme, but rather could be used to trigger rehabil-
itation assessments earlier than the traditional methods, 
and in a systematic way.

We have demonstrated that a quick medical record 
review can predict who needs rehabilitation interventions 
and that it is feasible to implement in one busy hospital. 
The authors plan to validate the screening process in a 
subsequent study in four hospitals using research staff 
(both rehabilitation trained and not rehabilitation 
trained) to perform screening independent of usual care 
practices. This will allow the proposed screening method 
to be validated while minimising some of the pragmatic 
biases inherent in this quality evaluation. It will also allow 
us to standardise the screening method and to evaluate 
the psychometric properties of the screening method 
such as inter- rater reliability.

CONCLUSION
In conclusion, we have successfully designed and imple-
mented a systematic PReS service in one metropol-
itan Australian hospital. The novel screening process 
described was found to be time efficient and feasible to 
implement in a busy acute hospital setting. The screening 
process was able to be integrated into the existing rehabil-
itation consultation service, with no additional dedicated 
resources or staffing. This screening process was able to 
correctly identify the majority of patients who were likely 
to require a rehabilitation assessment early during their 
acute admission, and who subsequently received inpatient 

rehabilitation. Thus, screening may have the potential to 
positively impact on patient flow, rehabilitation accessi-
bility and patient outcomes, and warrants further inves-
tigation.

Our experience with the described screening process 
is that it has provided our rehabilitation service with the 
opportunity to become involved in a patients’ hospital 
journey at an earlier stage. This has markedly enhanced 
care coordination and facilitated delivery of allied health 
interventions in a more coordinated fashion; earlier 
and more effective discharge planning for patients with 
complex needs (who typically have long admissions in 
acute care); and more timely referrals to external rehabil-
itation units and home- based care packages and/or reha-
bilitation. These preliminary findings support a role for 
PReS as a mechanism of improving patient flow through 
the hospital, care coordination and ultimately patient 
outcomes. Thus, we propose that systematic methods of 
rehabilitation screening should be further researched 
as clinical redesign strategies that may contribute to 
improved efficiencies in acute care and reduce overall 
healthcare costs.

Acknowledgements The authors gratefully acknowledge Angela Vratsistas- Curto 
for comments on the manuscript.

Contributors JW conceived the study concept and developed the initial project 
plan. In consultation with OM, CS and SF, JW led the development of the novel 
screening process and implementation of the new process within the clinical 
rehabilitation consultation service at the study site. JW liaised with clinical 
stakeholders at the site regarding the new process. OM, CS and JW performed the 
rehabilitation screening and contributed to data collection. JW and CS reviewed 
data collection and performed the data analyses. JW drafted the initial manuscript. 
All authors critically reviewed and contributed to the manuscript and approved the 
final version.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting or dissemination plans of this research. Refer to the 
Methods section for further details.

Patient consent for publication Not required.

Ethics approval Individual participant consent to participate was not required as 
this was a retrospective analysis of routinely collected data. This study was approved 
by the Human Research Ethics Committee of St Vincent’s Hospital, Sydney (LNR/17/
SVH/388).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon request.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

REFERENCES
 1 Agency for Clinical Innovation (ACI). Nsw rehabilitation model of care 

version 1.5 issued 06/01/2015, 2015. Available: https://www. aci. 
health. nsw. gov. au/ resources/ rehabilitation/ rehabilitation- model- of- 
care/ rehabilitation- moc/ NSW- Rehabilitation- MOC. pdf

 2 Australasian Rehabilitation Outcome Centre (AROC). The aroC 
annual report: the state of rehabilitation in Australia in 2019, 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2020-001267 on 8 M
arch 2021. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
https://www.aci.health.nsw.gov.au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc/NSW-Rehabilitation-MOC.pdf
https://www.aci.health.nsw.gov.au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc/NSW-Rehabilitation-MOC.pdf
https://www.aci.health.nsw.gov.au/resources/rehabilitation/rehabilitation-model-of-care/rehabilitation-moc/NSW-Rehabilitation-MOC.pdf
http://bmjopenquality.bmj.com/


8 Wu J, et al. BMJ Open Quality 2021;10:e001267. doi:10.1136/bmjoq-2020-001267

Open access 

2019updated 2 November 2020. Available from. Available: https:// 
documents. uow. edu. au/ content/ groups/ public/@ web/@ chsd/@ aroc/ 
documents/ doc/ uow263776. pdf

 3 Stucki G, Stier- Jarmer M, Grill E, et al. Rationale and principles of 
early rehabilitation care after an acute injury or illness. Disabil Rehabil 
2005;27:353–9.

 4 The National Institute for health and care excellence (NICE). 
rehabilitation after critical illness. NHS National Institute for Health 
and Clinical Excellence http:// guidance. nice. org. uk/ CG83 (accessed 
10 September 2019).

 5 New PW, Poulos CJ. Functional improvement of the Australian health 
care system - can rehabilitation assist? Med J Aust 2008;189:340–3.

 6 Poulos CJ, Magee C, Bashford G, et al. Determining level of 
care appropriateness in the patient journey from acute care to 
rehabilitation. BMC Health Serv Res 2011;11:291.

 7 New PW, Andrianopoulos N, Cameron PA, et al. Reducing the length 
of stay for acute hospital patients needing admission into inpatient 
rehabilitation: a multicentre study of process barriers. Intern Med J 
2013;43:1005–11.

 8 Edirimanne S, Roake JA, Lewis DR. Delays in discharge of vascular 
surgical patients: a prospective audit. ANZ J Surg 2010;80:443–6.

 9 Ney JP, Weathers AL. "Waiting for placement?": Waiting for solutions. 
Neurol Clin Pract 2018;8:281–2.

 10 Ciesla DJ, Sava JA, Kennedy SO, et al. Trauma patients: you can get 
them in, but you can't get them out. Am J Surg 2008;195:78–83.

 11 Sirois M- J, Lavoie A, Dionne CE. Impact of transfer delays to 
rehabilitation in patients with severe trauma. Arch Phys Med Rehabil 
2004;85:184–91.

 12 Godbolt AK, Stenberg M, Lindgren M, et al. Associations between 
care pathways and outcome 1 year after severe traumatic brain 
injury. J Head Trauma Rehabil 2015;30:E41–51.

 13 Hansen VJ, Gromov K, Lebrun LM, et al. Does the risk assessment 
and prediction tool predict discharge disposition after joint 
replacement? Clin Orthop Relat Res 2015;473:597–601.

 14 Sconza C, Respizzi S, Grappiolo G, et al. The risk assessment and 
prediction tool (RAPT) after hip and knee replacement: a systematic 
review. Joints 2019;7:041–5.

 15 Gkagkalis G, Pereira LC, Fleury N, et al. Are the Cumulated 
ambulation score and risk assessment and prediction tool useful for 
predicting discharge destination and length of stay following total 
knee arthroplasty? Eur J Phys Rehabil Med 2019;55:816–23.

 16 Kimmel LA, Holland AE, Edwards ER, et al. Discharge destination 
following lower limb fracture: development of a prediction model to 
assist with decision making. Injury 2012;43:829–34.

 17 Jette DU, Stilphen M, Ranganathan VK, et al. Validity of the AM- PAC 
"6- Clicks" inpatient daily activity and basic mobility short forms. 
Phys Ther 2014;94:379–91.

 18 Pfoh ER, Hamilton A, Hu B, et al. The Six- Clicks mobility measure: 
a useful tool for predicting discharge disposition. Arch Phys Med 
Rehabil 2020;101:1199–203.

 19 Mees M, Klein J, Yperzeele L, et al. Predicting discharge 
destination after stroke: a systematic review. Clin Neurol Neurosurg 
2016;142:15–21.

 20 Rakesh N, Boiarsky D, Athar A, et al. Post- Stroke rehabilitation: 
factors predicting discharge to acute versus subacute rehabilitation 
facilities. Medicine 2019;98:e15934.

 21 Tinl ML, Kale MK, Doshi S, et al. The mobility scale for acute stroke 
predicts discharge destination after acute hospitalization. J Rehabil 
Med 2014;46:219–24.

 22 Louis Simonet M, Kossovsky MP, Chopard P, et al. A predictive score 
to identify hospitalized patients' risk of discharge to a post- acute 
care facility. BMC Health Serv Res 2008;8:154.

 23 Lim J, Churilov L, Smith P. Factors associated with patient selection 
for inpatient rehabilitation: an audit of decision- making in the 
rehabilitation assessment. Clin Audit 2013;5:1–9.

 24 Australian Institute of Health and Welfare (AIHW). Australia’s hospitals 
2014-15 at a glance, 2016. Available: https://www. aihw. gov. au/ 
reports/ hospitals/ ahs- 2014- 15- at- a- glance/ contents/ table- of- 
contents

 25 Scott IA. Public hospital bed crisis: too few or too misused? Aust 
Health Rev 2010;34:317–24.

 26 Hakkennes S, Hill KD, Brock K, et al. Selection for inpatient 
rehabilitation after severe stroke: what factors influence 
rehabilitation assessor decision- making? J Rehabil Med 
2013;45:24–31.

 27 Kennedy GM, Brock KA, Lunt AW, et al. Factors influencing selection 
for rehabilitation after stroke: a questionnaire using case scenarios to 
investigate physician perspectives and level of agreement. Arch Phys 
Med Rehabil 2012;93:1457–9.

 28 Grimley RS, Rosbergen IC, Gustaffson L, et al. Assessment 
and selection for rehabilitation following acute stroke: a 
prospective cohort study in Queensland, Australia. Clin Rehabil 
2019;33:1252–63.

 29 Lynch EA, Luker JA, Cadilhac DA, et al. Rehabilitation assessments 
for patients with stroke in Australian hospitals do not always reflect 
the patients' rehabilitation requirements. Arch Phys Med Rehabil 
2015;96:782–9.

 30 Wade DT. Outcome measures for clinical rehabilitation trials: 
impairment, function, quality of life, or value? Am J Phys Med 
Rehabil 2003;82:S26–31.

 31 Steventon A, Billings J. Preventing hospital readmissions: the 
importance of considering 'impactibility,' not just predicted risk. BMJ 
Qual Saf 2017;26:782–5.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2020-001267 on 8 M
arch 2021. D

ow
nloaded from

 

https://documents.uow.edu.au/content/groups/public/@web/@chsd/@aroc/documents/doc/uow263776.pdf
https://documents.uow.edu.au/content/groups/public/@web/@chsd/@aroc/documents/doc/uow263776.pdf
https://documents.uow.edu.au/content/groups/public/@web/@chsd/@aroc/documents/doc/uow263776.pdf
http://dx.doi.org/10.1080/09638280400014105
http://guidance.nice.org.uk/CG83
http://dx.doi.org/10.5694/j.1326-5377.2008.tb02058.x
http://dx.doi.org/10.1186/1472-6963-11-291
http://dx.doi.org/10.1111/imj.12227
http://dx.doi.org/10.1111/j.1445-2197.2009.05130.x
http://dx.doi.org/10.1212/CPJ.0000000000000493
http://dx.doi.org/10.1016/j.amjsurg.2007.05.037
http://dx.doi.org/10.1016/j.apmr.2003.06.009
http://dx.doi.org/10.1097/HTR.0000000000000050
http://dx.doi.org/10.1007/s11999-014-3851-z
http://dx.doi.org/10.1055/s-0039-1693459
http://dx.doi.org/10.23736/S1973-9087.19.05568-0
http://dx.doi.org/10.1016/j.injury.2011.09.027
http://dx.doi.org/10.2522/ptj.20130199
http://dx.doi.org/10.1016/j.apmr.2020.02.016
http://dx.doi.org/10.1016/j.apmr.2020.02.016
http://dx.doi.org/10.1016/j.clineuro.2016.01.004
http://dx.doi.org/10.1097/MD.0000000000015934
http://dx.doi.org/10.2340/16501977-1269
http://dx.doi.org/10.2340/16501977-1269
http://dx.doi.org/10.1186/1472-6963-8-154
https://www.aihw.gov.au/reports/hospitals/ahs-2014-15-at-a-glance/contents/table-of-contents
https://www.aihw.gov.au/reports/hospitals/ahs-2014-15-at-a-glance/contents/table-of-contents
https://www.aihw.gov.au/reports/hospitals/ahs-2014-15-at-a-glance/contents/table-of-contents
http://dx.doi.org/10.1071/AH09821
http://dx.doi.org/10.1071/AH09821
http://dx.doi.org/10.2340/16501977-1065
http://dx.doi.org/10.1016/j.apmr.2011.11.036
http://dx.doi.org/10.1016/j.apmr.2011.11.036
http://dx.doi.org/10.1177/0269215519837585
http://dx.doi.org/10.1016/j.apmr.2014.12.009
http://dx.doi.org/10.1097/01.PHM.0000086996.89383.A1
http://dx.doi.org/10.1097/01.PHM.0000086996.89383.A1
http://dx.doi.org/10.1136/bmjqs-2017-006629
http://dx.doi.org/10.1136/bmjqs-2017-006629
http://bmjopenquality.bmj.com/

	Targeted rehabilitation may improve patient flow and outcomes: development and implementation of a novel Proactive Rehabilitation Screening (PReS) service
	Abstract
	Problem
	Background
	Measurement
	Usual care rehabilitation processes at the study site
	Implementing and measuring service redesign

	Design
	Developing a Proactive Rehabilitation Screening (PReS) process
	Strategy
	Implementing a PReS service

	Results
	Lessons and limitations
	Conclusion
	References


