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Abstract

Background: The selection of patients for rehabilitation, and the timing of transfer from acute care, are important
clinical decisions that impact on care quality and patient flow. This paper reports utilization review data on
inpatients in acute care with stroke, hip fracture or elective joint replacement, and other inpatients referred for
rehabilitation. It examines reasons why acute level of care criteria are not met and explores differences in decision
making between acute care and rehabilitation teams around patient appropriateness and readiness for transfer.

Methods: Cohort study of patients in a large acute referral hospital in Australia followed with the InterQual
utilization review tool, modified to also include reasons why utilization criteria are not met. Additional data on
team decision making about appropriateness for rehabilitation, and readiness for transfer, were collected on a
subset of patients.

Results: There were 696 episodes of care (7189 bed days). Days meeting acute level of care criteria were 56%
(stroke, hip fracture and joint replacement patients) and 33% (other patients, from the time of referral). Most
inappropriate days in acute care were due to delays in processes/scheduling (45%) or being more appropriate for
rehabilitation or lower level of care (30%).

On the subset of patients, the acute care team and the utilization review tool deemed patients ready for
rehabilitation transfer earlier than the rehabilitation team (means of 14, 1.3 and 4.0 days from the date of referral,
respectively). From when deemed medically stable for transfer by the acute care team, 28% of patients became
unstable. From when deemed stable by the rehabilitation team or utilization review, 9% and 11%, respectively,
became unstable.

Conclusions: A high proportion of patient days did not meet acute level of care criteria, due predominantly to
inefficiencies in care processes, or to patients being more appropriate for an alternative level of care, including
rehabilitation. The rehabilitation team was the most accurate in determining ongoing medical stability, but at the
cost of a longer acute stay.

To avoid inpatients remaining in acute care in a state of ‘terra nullius’, clinical models which provide rehabilitation
within acute care, and more efficient movement to a rehabilitation setting, is required. Utilization review could
have a decision support role in the determination of medical stability.
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Background

Changes to traditional models of care will be required if
health systems are to manage the increasing demand
that will be placed on hospitals as a result of an aging
population [1-3]. One area where change may be
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necessary is the interface between acute care and rehabi-
litation. The selection of inpatients for rehabilitation,
and the timing of transfer from acute care, are impor-
tant clinical decisions that impact on quality of care and
patient flow [4-6].

Inpatient rehabilitation is provided in almost equal
quantities in the public and private sectors in Australia.
Private sector rehabilitation is funded through a variety
of private health insurance and accident compensation
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schemes. Public sector rehabilitation is funded by the
states and territories with the funding including federal
health grants. Most inpatients requiring rehabilitation
receive a ‘two-stage’ model of care: acute care in an
acute hospital followed by transfer for rehabilitation.
Variables affecting the timing of transfer include the
timing of the referral, the efficiency of the rehabilitation
assessment process, patient stability and the degree of
‘bed pressure’ in both the acute and rehabilitation facil-
ities. Whether the rehabilitation facility is co-located
within the acute hospital, or ‘stand-alone’ in an off-site
facility, also influences clinical decision making around
patient selection and transfer [4,6].

The trend in Australia has been to locate inpatient
rehabilitation services away from acute hospital cam-
puses into small community hospitals when the latter
can no longer provide safe, contemporary and efficient
acute care [7]. While this has provided new roles for
these hospitals, a downside is that patients may require
a greater degree of medical stability prior to transfer
due to the lack of acute and diagnostic support avail-
able. This may result in them remaining longer in acute
care than might be the case if the rehabilitation facility
were co-located with the acute hospital [5,6].

An exception to this two-stage model of care is the
integrated stroke unit, a more contemporary clinical
model that provides early rehabilitation for stroke
patients, commencing in the acute hospital [8-11].
Patients requiring longer-term rehabilitation can then be
transferred to a more suitable facility, while those able
to be discharged directly from the stroke unit can
receive ambulatory rehabilitation if required. However,
not all acute hospitals have integrated stroke units and
stroke represents less than 10% of inpatient rehabilita-
tion episodes in Australia [12]. Further, it is not feasible
to establish integrated acute/rehabilitation units for each
of the myriad of impairments that patients receive reha-
bilitation for. Nor may it be necessary.

The two stage model is also reinforced by casemix (or
activity-based) funding rules, which provide separate
payments for the acute and the subacute episodes
[13-17]. There is currently no casemix model in Austra-
lia that provides a payment for rehabilitation occurring
in parallel with acute care, even though this may be the
most appropriate clinical course. Examples where reha-
bilitation should ideally occur within acute care include
times when the patient is able to participate in formal
rehabilitation but is not medically stable enough to be
transferred off-site, when the patient has to remain in
acute care to undergo further investigations or proce-
dures, or when there is a delay in accessing a rehabilita-
tion bed.

During these periods the patient could be described as
being in a state of terra nullius (land belonging to no
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one’), often designated by the acute care team as ‘await-
ing rehabilitation’, with the team’s attention diverted to
higher acuity patients or to those who require therapy
in connection with discharge directly home. Patients
‘awaiting rehabilitation’ often remain on the acute ward
with minimal or no therapy [6,7]. Not only is this an
unnecessary use of acute capacity, it may also contribute
to further deconditioning and functional decline and
prolong the subsequent rehabilitation episode.

Previous international and Australian research
employing utilization review methodologies has shown
that many acute hospital bed days do not meet the cri-
teria for acute level of care, with many patients being
deemed more appropriate for transfer to an alternate
level of care instead [6,18,19]. Further, an Australian
study which followed patients in acute care showed that
utilization review criteria deemed patients ‘appropriate’
for rehabilitation or subacute care much earlier than did
the rehabilitation service [6].

These findings raise questions about the nature of
patients remaining in acute care when their need may
be for rehabilitation, and about current models of care
and payment models which allow this situation to arise.
The optimal time for a patient to be transferred to reha-
bilitation and the implications of locating rehabilitation
facilities away from acute hospital campuses need to be
considered [4].

Purpose of this paper

This paper reports utilization review data (using the
InterQual® utilization review tool) on a cohort of
patients in a large regional acute referral hospital with a
diagnosis of stroke, hip fracture or elective joint replace-
ment, as well as other patients referred for rehabilitation
transfer. It examines reasons why acute level of care cri-
teria are not met for this cohort and, for a smaller
cohort of patients, it also explores the differences in
decision making between the acute care and rehabilita-
tion teams around patient appropriateness and readiness
for transfer. The utility of using a utilization review tool
in a decision support capacity in this context is
explored.

The InterQual Criteria

The InterQual Level of Care Criteria is a proprietary
product of the McKesson Corporation. They contain
admission, continuing stay and discharge review criteria
that match a patient’s clinical status and services being
received to levels of hospital care, including acute care
and rehabilitation and subacute care, or to suitability for
discharge home. The Adult (acute) Criteria contain clin-
ical subsets grouped by body system or broad clinical
categories, with each subset containing severity of illness,
intensity of service and discharge review criteria. To
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meet appropriateness for admission, patients must meet
severity of illness and intensity of service criteria. To
meet appropriateness for continuing stay, only intensity
of service criteria need to be met. When the patient is
still in acute care, appropriateness for rehabilitation or
subacute level of care is tested via preadmission review
for these levels of care. To meet preadmission eligibility
for a rehabilitation level of care, patients must satisfy
criteria from five categories, with the content of the
categories varying according to each clinical subset. The
categories include criteria for: having had an illness,
injury, surgery or exacerbation; having impairments
requiring assistance; meeting clinical stability; having an
ability to tolerate a rehabilitation program; and, not
being able to be managed in a lower level of care than
the one being tested. Further details of the content and
application of the InterQual criteria can be found else-
where [5,6,20,21].

Methods

Participants and procedure

All patients admitted in the acute hospital during the
study period (30/4/2007 until 29/11/2007) with a diag-
nosis of stroke, hip fracture or joint replacement had
InterQual utilization review criteria applied from admis-
sion (or surgery, in the case of joint replacement
patients). These diagnoses were selected due to the
higher likelihood that the patient would be referred for
inpatient rehabilitation, thus allowing the capture of uti-
lization review data from admission or surgery. All
other patients in the acute care hospital referred for
rehabilitation during the study period were also the sub-
ject of utilization review, but only from the date of reha-
bilitation referral.

The InterQual Adult (2006) (Acute and Rehabilitation/
Subacute) Criteria were applied by clinical staff trained
in its use and in the associated software (CareEnhance
Review Manager - version 5.0). Patients with stroke, hip
fracture or joint replacement were followed concurrently
using the InterQual Adult (Acute) Criteria (admission’
then ‘continuing stay’ criteria). All other patients
referred for rehabilitation consultation were followed
concurrently with the InterQual Adult (Acute) ‘continu-
ing stay’ criteria. The InterQual Criteria were applied on
a daily basis until the patient no longer met criteria for
continuing stay in acute care, at which point the ‘dis-
charge’ criteria were applied and the alternative level of
care noted. If the patient met criteria for rehabilitation
or other subacute level of care, ‘preadmission’ criteria to
confirm the level of care were applied. Patients contin-
ued to have ‘continuing stay’ criteria applied on a daily
basis until they were discharged home from the acute
care hospital, transferred to rehabilitation, other hospital
or aged care facility, or died. Reviewers applied the
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InterQual Criteria via daily review (or as otherwise spe-
cified within the Criteria) of the patient’s medical record
and observation and treatment charts, as well as by con-
ferring with treating clinical teams when information
was not readily available.

When criteria for acute level of care were not met, the
reason was recorded. This was done via additional fields
being created within the software. Throughout the study
the rehabilitation service continued to use its in-house
information management system, which recorded data
relevant to the rehabilitation referral and consultation,
including the dates of referral and consultation, consul-
tation outcome, date ready for rehabilitation transfer
and actual transfer date [22].

For a smaller cohort of patients (a convenience sam-
ple, based on reviewer availability, of patients referred
for rehabilitation between the dates of 14/8/2007 and
17/11/2007), additional information was sought on the
decisions of the acute care and rehabilitation teams
about patient appropriateness for rehabilitation, and
readiness for transfer. Data on the dates that the acute
care and the rehabilitation teams deemed patients
ready for rehabilitation transfer, the reasons why the
rehabilitation team did not deem patients appropriate
or ready for rehabilitation, and appropriateness for a
rehabilitation alternative level of care according to uti-
lization review, were collected by the utilization
reviewers from information available in the medical
record, the electronic data systems and from direct dis-
cussion with acute care and rehabilitation team
clinicians.

Data analysis
Data were extracted from the InterQual database and
linked by patient medical record number with data from
the hospital patient administration system and the reha-
bilitation service information system [22]. Linked data
were analysed using Microsoft Excel (Microsoft Cor-
poration, Redmond, Wash, USA), using descriptive
statistics.

Ethical approval for the study was obtained from the
Human Research and Ethics Committee of the Univer-
sity of Wollongong.

Results

Results on all patients to whom utilization review was
applied

There were 696 acute care patient episodes representing
a total of 7189 days in acute care. As shown in Table 1,
the majority of patient episodes were the ‘other rehabili-
tation’ referrals (39.5%) followed by patients with stroke
(20.8%), hip fracture (20.4%) and joint replacement
(19.3%). Table 1 also provides information on gender
and age.
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Table 1 Characteristics of patients by episodes of care
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Stroke Hip Fractures Joint Replacement Other Rehabilitation Referrals Total
Number of Episodes (%) 145 (20.8) 142 (204) 134 (19.3) 275 (39.5) 696 (100.0)
% Males 43.4% 352% 38.1% 44.0% 40.9%
% Females 56.6% 64.8% 61.9% 56.0% 59.1%
Average age years (SD) 714 (14.8) 815 (9.2 70.7 (10.2) 73.2 (13.1) 74.1 (12.8)
Minimum Age (years) 20.2 463 29.2 18.1 18.1
Maximum Age (years) 97.2 99.3 88.1 95.5 99.3

For the three patient types followed from acute admis-
sion or surgery, 56% of patient days in the acute hospital
met InterQual criteria for acute level of care (see Table
2). The majority of hip fracture (55%) and joint replace-
ment (71%) patient days of stay met criteria for acute
level of care. For the ‘other rehabilitation” group, 33% of
days of stay met criteria for acute level of care from the
time of rehabilitation referral.

When a day of stay did not meet InterQual Criteria
for acute level of care, the main reason was identified.
These data are shown in Table 3. Across all diagnostic
groups, a delay in medical or other health professional
consultation (17.9%) and an investigation or procedure
delay (15.5%) were the most common reasons, followed
by: patients being accepted, but not yet deemed ready
by the rehabilitation team for rehabilitation transfer
(12.9%); patients ready for transfer but awaiting a reha-
bilitation bed (12.6%); or patients awaiting transfer to an
alternate level of care - ALOC - (12.3%).

There are some differences in the ordering of these rea-
sons for each of the diagnostic groups. Delay in obtaining
an investigation or procedure was the most common rea-
son that stroke patient days did not meet criteria for
acute care (34.8%), while for joint replacement patients
the most common reason was a delay in obtaining medi-
cal or allied health review (34.1% of days). For the ‘other
rehabilitation’” patients the most common reason was

being accepted for rehabilitation, but not yet ready for
transfer to an off-site facility (20.5%).

Results on the subset of patients on whom additional
information was collected

One hundred and twenty three patient episodes were
included in this analysis. The mean age (76 years) and
gender distribution (61% female) of these patients was
similar to those rehabilitation referrals not included in
the subset (mean age 76 years; 58% female). The diag-
nostic groups represented, and the outcomes following
rehabilitation referral, are shown in Figure 1. Following
the consultation/review process, 92 (75%) of the 123
patients who were referred for rehabilitation were, or
would have been, accepted by the rehabilitation team.
Eighty two patients (67%) were transferred. Reasons why
patients were either not accepted for rehabilitation, or
transferred, are shown in Figure 1.

Table 4 presents data on the 82 patients who were
transferred to rehabilitation. It shows that, on average,
the acute care team and the InterQual tool deemed the
patient ready for rehabilitation transfer soon after refer-
ral (1.4 and 1.3 days, respectively), but that the rehabili-
tation team did not deem patients ready for transfer
until some days later (mean of 4.0 days). The initial
rehabilitation consultation occurred soon after referral
(mean of 0.8 days), but there was a delay in effecting

Table 2 Patient days meeting InterQual Criteria for acute level of care, by diagnostic group.

Diagnostic No. of Days meeting criteria Days not meeting criteria Total days = Mean days Mean days of stay not

group Patient for acute level of care for acute level of care in acute in acute meeting acute level of
Episodes (no. [%]) (no. [%]) care care' care’

Stroke 145 794 (49%) 843 (51%) 1637 11.3 (6.9 58 (54)

Hip fracture 142 1011 (55%) 834 (45%) 1845 130 (85) 59 (6.6)

Joints 134 727 (71%) 299 (29%) 1026 7.7 (43)° 22 (28)

Sub-total 421 2532 (56%) 1976 (44%) 4508

Other 275 897 (33%) 1784 (67%) 2681 N/A® 6.5 (7.1)

rehabilitation

referrals

Total 696 3429 3760 7189

! Standard deviations provided in parentheses
2 Mean days in acute care from the day of surgery
3No mean given as patients only followed from day of rehabilitation referral
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Table 3 Reasons why days in acute care were deemed ‘not appropriate’, by diagnostic group

Reason Stroke Hip # Joint repl. Other Rehab All Patient Days
No. (%) No. (%) No. (%) No. (%) No. (%)
Delay: medical/allied health review 158 (18.7) 173 (20.7) 102 (34.1) 239 (134) 672 (17.9)
Delay: investigation/procedure 293 (34.8) 133 (16.0) 33 (11.0) 123 (6.9) 582 (15.5)
Accepted but not ready for rehabilitation 8 (5. ) 50 (6.0) 20 (6.7) 365 (20.5) 483 (12.9)
Awaiting ALOC: rehabilitation bed 56 (6.6 117 (14.0) 28 (94) 272 (15.3) 473 (12.6)
Awaiting ALOC: other 88 (10: ) 151 (18.1) 4(1.3) 218 (12.2) 461 (12.3)
Delay: rehabilitation consult or review 46 (5.5) 82 (9.8) 30 (10.0) 280 (15.7) 438 (11.7)
Unclear management plan 51 (6.1) 38 (4.6) 6 (2.0) 106 (5.9) 201 (5.4)
Delay in discharge home 25 (3.0) 21 (2.5) 35 (11.7) 119 (6.7) 200 (5.3)
No criteria/reasons outside of criteria 53 (6.3) 63 (7.6) 26 (87) (3 0) 195 (5.2)
No reason identified 25 (3.0) 6 (0.7) 5 (5.0) 0.5) 5(1.5)
Total 843 (100) 834 (100) 299 (100) 1784 (100) 3760 (100)

the rehabilitation transfer once the patient was deemed

ready by the rehabilitation team.

Medical stability

Using the InterQual Criteria as the standard measure of
medical stability, the data were analysed to determine

whether the patient subsequently became unstable in
acute care after being deemed stable enough for rehabi-
litation transfer. Of the 82 patients transferred to reha-
bilitation 23 (28%) patients became unstable from the
date the acute care team deemed them stable, compared
with 7 (9%) who became unstable from the date the

123 patient episodes referred for rehabilitation assessment:
(stroke [n=11], amputation [n=4], joint replacement [n=10], hip fracture [n=12], other impairments [n=86])

v

v v

54 accepted for rehabilitation at initial consultation

¥

18 other outcomes
11 discharged
home directly from
acute care

3 were more
appropriate for
geriatrics

*2 patients would

51 required re-review! by the rehabilitation team before
a decision about acceptance and/or transfer could be
made. Reasons for re-review were:

*33 patients not deemed medically stable

*9 patients had incomplete investigations

*2 patients had nursing care requirements too high for the
rehabilitation facility

*7 other reasons

have been accepted

4 not transferred
*2 became medically unstable
1 went to private rehabilitation
*1 developed infection control issues

50 patients
transferred

\l/ \l/ but they refused
rehabilitation
36 patients accepted? | 15 other outcomes? *lcould gotoa
7 deemed not private
\l/ suitable for rehabilitation
rehabilitation hospital

4 not transferred
«3 patients refused
rehabilitation
*1 became medically
unstable

32 patients
transferred

the last re-review.

|

82 patients transferred to rehabilitation |

*6 went home
before the review
occurred

*2 deteriorated
before the review
occurred

1 would not benefit
from rehabilitation

Figure 1 Outcome of the 123 patient episodes referred for rehabilitation assessment. '80 patients were seen only once by the
rehabilitation team, 35 had only one review, seven had 2 reviews and one patient required 3 reviews. Of patients requiring one or more further

reviews, the mean time between initial consultation and the last review was 6.3 days (median of 5 days). 2Outcome of the re-review was that of
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Table 4 Subgroup analysis on patients transferred to rehabilitation (n = 82)

Period from rehabilitation referral until: Mean Median Range

(days)[SD] (days) (days)
The acute care team deemed patient ready for rehabilitation transfer 14 [3.1] 0 0-15
The InterQual tool deemed patient ready for rehabilitation transfer 13 [20] 0 0-9
The initial rehabilitation consultation occurred 0.8 [1.1] 0 0-7
The rehabilitation team deemed patient ready for rehabilitation transfer 40 [4.7] 20 0-28
The rehabilitation transfer actually occurred 57 [5.2] 4.0 0-28

rehabilitation team deemed them stable. Nine (11%)
patients became unstable from the time the InterQual
tool deemed them ready for transfer.

Further, for patients deemed stable and ready for sub-
acute care by InterQual on the day of initial rehabilita-
tion consultation (n = 51), the rehabilitation team
deemed those patients ready for transfer a mean 1.5
days (SD 2.6) after consultation (median O days, range: 0
to 12 days). However, for patients not deemed stable by
the InterQual tool on the day of initial rehabilitation
consultation (n = 31), then the rehabilitation team
deemed those patients ready for transfer 6.0 days (SD
5.8) after consultation (median 5 days, range 0 to 27
days).

Discussion

These data support previous findings from Australian
and international studies showing that a large propor-
tion of days of stay in acute hospitals do not meet utili-
zation review criteria for acute level of care [5,6,19].
Patients with elective joint replacement had the lowest
proportion of days not meeting acute criteria (29%),
possibly reflecting the more predictable clinical pathway
for this group. As might be expected, the ‘other rehabili-
tation’ group had the highest proportion of days not
meeting acute criteria, having only been followed from
the date of rehabilitation referral. They also had the
highest average number of days per episode not meeting
acute criteria.

The study adds to previous work reporting reasons for
acute level of care criteria not being met. A Swiss study
reported that delays in discharge processes accounted
for 49% of inappropriate bed days, followed by delays in
investigations, medical decision making and specialised
consultations[23]. However, that study did not focus on
patients who might be in need of rehabilitation. For the
cohort of patients in the present study, the main reasons
identified related to delays in processes and scheduling
(waiting for clinical reviews, investigations or proce-
dures) occurring within the acute hospital. Together,
these accounted for about 45% of the inappropriate
acute bed days and indicate that ‘logistics’ issues were a
major impediment to patient flow.

Being more appropriate for transfer to rehabilitation
or other lower level of care, or discharge home, were
other key reasons why acute criteria were not met.
Combined, these reasons accounted for about 30% of
inappropriate bed days and indicate that patient flow
from acute care may have been impeded by a lack of
available alternate care settings and/or delays in facilitat-
ing transfer or discharge.

Not being ready for transfer to a rehabilitation facility,
although accepted for rehabilitation, accounted for
12.9% of the inappropriate bed days. These days of stay
did not meet utilization review criteria for acute level of
care, and represent the discrepancy between the rehabi-
litation team and the utilization review tool in the deter-
mination of patient stability and readiness for transfer.
This finding is consistent with prior research that found
that patients wait a period of time in acute care when
their need may be more appropriate for rehabilitation
[6]. This issue was explored further in the second com-
ponent of this study, and is discussed below.

The remainder of the inappropriate days of stay in
acute care were due to a variety of reasons, broadly
grouped as either an unclear management plan docu-
mented in the medical record or not having criteria
available with which to approve the acute day. It is pos-
sible that some of these days might have been approved
if the medical record was more comprehensive. Hospi-
tals which depend on utilization review for funding deci-
sions are reliant on the medical record providing
sufficient clinical information for criteria to be met [24].
This is not the case in Australia, where formal utiliza-
tion review is not conducted.

The second objective of this paper was to compare
more closely, using a smaller cohort, the views of the
referring acute care and rehabilitation teams on patient
appropriateness for rehabilitation and the timing of
transfer. The study found that there was not complete
agreement between the teams on patient selection for
rehabilitation. Clearer guidelines around the selection of
patients will assist in patient flow and has the potential
to improve patient outcomes [4,5].

Previous work using the InterQual tool has shown
that the greatest time period in the ‘referral-to-transfer-
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to-rehabilitation’ process is that between the initial reha-
bilitation consultation and the day that the rehabilitation
team deems the patient ready for rehabilitation transfer
[6]. Consistent with these findings, the rehabilitation
team in this study did not deem patients ready for
transfer until some days after both the acute care team
and the InterQual tool deemed patients stable for trans-
fer (reported in Table 4). There was then a further delay
in accessing the rehabilitation bed.

Determining medical stability for transfer to an off-site
rehabilitation facility is an important aspect of patient
care, for both patient safety and efficiency reasons.
Transferring patients back to acute care from rehabilita-
tion if they become unstable causes interruption to
treatment programs, costs money in transportation and
staffing, and adds to overall length of stay[20]. However,
having patients wait for excessive periods in acute care
until certain that they are stable can result in patients
remaining in an acute bed when the more appropriate
clinical need is rehabilitation [6,25].

An indicator of whether a patient was stable is to look
at whether they become unstable after being deemed
stable. In this study we used InterQual as an objective
measure of medical stability to assess how the acute
care team and the rehabilitation team compared in their
determination of ongoing stability [18]. On this measure,
the rehabilitation team performed better than the acute
care team (9% versus 28% becoming unstable), however
at the cost of much longer acute length of stay.

Despite the fact that the InterQual tool determined
medical stability at about the same average time from
referral as the acute team, but much earlier than the
rehabilitation team, only 11% subsequently became
unstable after InterQual determined readiness for trans-
fer. This finding suggests that a utilization review tool
such as InterQual could provide a more structured way
for clinical staff to assess medical stability. This also
seems logical, given that the tool provides a checklist of
physiological and clinical indicators that must be met
prior to recommending readiness for a lower level of
care [5,6].

A decision support role for utilization review is also
suggested by the finding that patients who were InterQ-
ual stable at initial rehabilitation consultation were
deemed by the rehabilitation team to be ready for trans-
fer earlier compared to those who were not InterQual
stable at initial rehabilitation consultation (1.5 versus 6
days). The tool might therefore be helpful in identifying
patients likely to be able to go to rehabilitation sooner,
thereby assisting in planning patient flow. Future
research could explore the role of utilization review in a
decision support capacity to determine whether patients
can be safely and appropriately identified and trans-
ferred for rehabilitation earlier in their acute course.
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This study has a number of limitations. One of the
limitations, in terms of generalizability, is that the reha-
bilitation facilities were all standalone, and therefore the
requirement for medical stability prior to transfer will
be greater than for facilities co-located within an acute
hospital campus. However, this is a common scenario in
Australia, and with health costs and pressures on acute
hospitals rising, it is unlikely that there will be major
changes to the location of rehabilitation facilities in the
near future. Also, the study was conducted in a single
large regional hospital, and so might not be generaliz-
able to other institutions. The fact that the ‘other reha-
bilitation’ patients were only followed with concurrent
utilization review from the time of rehabilitation referral
limits the ability to compare this group with the groups
followed from the time of admission or surgery. For this
reason, the data from each of the diagnostic groups
have been presented separately in the tables. However,
the finding that the ‘other rehabilitation” group still had
the largest number of days of stay not meet utilization
review appropriateness for acute care despite only being
followed from referral suggests that this group needs to
be examined further. Future research could follow a
broader range of diagnostic groups with concurrent (or
retrospective) utilization review from the time of admis-
sion, until rehabilitation transfer.

A further limitation of the study is that it has only
served to identify and quantify the causes of inappropri-
ate bed use. Future research could employ process ana-
lysis to further explore the underlying reasons why
inappropriate bed use occurs and to test the effective-
ness of process improvement techniques in reducing
inappropriate bed use in acute care. Utilization review
methods could then be used to verify the effectiveness
of these interventions.

To overcome the problem of patients remaining in
acute care in a state of terra nullius, other strategies
need to be considered to ensure that they receive appro-
priate clinical care until ready and able to be transferred
to rehabilitation [7,25]. Even if patients are not medi-
cally stable enough for off-site transfer, they may well be
able to participate in rehabilitation. Early rehabilitation
will help minimise the development of deconditioning
and prevent the complications of bed rest, as well as
allowing the planning necessary for complex patient dis-
charge. Rehabilitation teams located in acute care are
already in place in a pilot capacity in a few major acute
hospitals in Sydney, Australia, funded under a new
National government program [26]. To be sustainable,
activity based funding models within Australia will need
to be developed which allow for parallel rehabilitation
care in the acute setting. However, if rehabilitation is
commenced in acute care this could result in a longer
wait for transfer to the actual rehabilitation unit for
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those patients, if they are not regarded as patients with
the highest priority [27].

Conclusions

In conclusion, this study supports the findings of pre-
vious research using concurrent utilization review to
highlight potentially inappropriate acute care utilization.
The study also found that, for this cohort, the main rea-
sons for inappropriate acute care utilization were pro-
cess inefficiencies within the acute hospital and delays
in patients being deemed ready for, and then accessing,
rehabilitation or other lower levels of care. It also found
that there was a lack of agreement between the acute
care and the rehabilitation teams in the determination
of medical stability sufficient for transfer to an off-site
rehabilitation facility, and that the use of a utilization
review tool could potentially improve the accuracy and
timeliness of determining medical stability, thereby
being useful in a decision support capacity.

Acknowledgements and Funding

A licence to use the InterQual product was purchased from McKesson
(Australia). The licence arrangement included installation and training, local
modifications to the software to allow customization of variance reasons
and assistance with data extraction. McKesson has played no role in the
analysis, interpretation or reporting of findings.

This work was supported by a grant from the HCF Health and Medical
Research Foundation.

Author details

'Centre for Health Service Development, Building 234, iC Enterprise 1,
Innovation Campus, University of Wollongong, NSW 2522, Australia.
2Department of Rehabilitation Medicine, Port Kembla Hospital, PO Box 21,
Warrawong, NSW 2502, Australia.

Authors’ contributions

CP made the major contribution to the study in the form of conception and
design, acquisition of data and supervision of the research team, analysis and
interpretation of data and drafting of the manuscript. CM made a substantial
contribution to the analysis of data and providing critical comment on the
manuscript. GM contributed to the design of the study, assisted in the conduct
of the study and in the interpretation of data, and provided critical comment
on the manuscript. KE made a substantial contribution to the conception and
design of the study and provided critical comment on the manuscript. All
authors read and approved the final manuscript.

Authors’ information

CP and GB are both senior rehabilitation physicians in hospital practice and
clinical academics with the University of Wollongong, Australia. During the
time of the study CM was a research assistant with the Centre for Health
Service Development, University of Wollongong. KE is Professor and Director
of the Centre for Health Service Development, University of Wollongong. All
authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 26 January 2011 Accepted: 31 October 2011
Published: 31 October 2011

References

1. O'Connell TJ, Ben-Tovim DI, McCaughan BC, Szwarcbord MG, McGrath KM:
Health services under siege: the case for clinical process redesign. Med J
Aust 2008, 188:17.

21.

24.

25.

26.

Page 8 of 9

Schofield DJ, Earnest A: Demographic change and the future demand for
public hospital care in Australia, 2005 to 2050. Aust Health Rev 2006,
30:507-515.

Scott |A: Public hospital bed crisis: too few or too misused?. [Review].
Aust Health Rev 2010, 34:317-324.

New PW: The Assessment and Selection of Potential Rehabilitation
Patients in Acute Hospitals: A Literature Review and Commentary. In The
Open Rehabilitation Journal. Volume 2. Bentham Open; 2009:24-34, 24 - 34.
Poulos CJ, Eagar K: Determining appropriateness for rehabilitation or
other subacute care: is there a role for utilisation review? Aust New
Zealand Health Policy 2007, 4:3.

Poulos CJ, Eagar K, Poulos RG: Managing the interface between acute
care and rehabilitation - can utilisation review assist? Aust Health Rev
2007, 31.

New PW, Poulos CJ: Functional improvement of the Australian health
care system - can rehabilitation assist? Med J Aust 2008, 189:340-343.
Dewey HM, Sherry LJ, Collier JM: Stroke rehabilitation 2007: what should
it be? [Review] [135 refs]. Int J Stroke 2007, 2:191-200.

Lorenzano S, Anzini A, de Michele M, Falcou A, Fausti S, Gori C, Mancini A,
Cavalletti C, Colosimo C, Fiorelli M, Sacchetti ML, Argentino C, Toni D:
Which model of stroke unit is better for stroke patient management?
[Review] [27 refs]. Clin Exp Hypertens 2006, 28:377-382.

Stroke Unit Trialists C: Organised inpatient (stroke unit) care for stroke.
[Review] [65 refs][Update of Cochrane Database Syst Rev. 2002;(1):
CD000197; PMID: 11869570]. Cochrane Database Syst Rev 2007, 4.

Ang YH, Chan DK, Heng DM, Shen Q: Patient outcomes and length of
stay in a stroke unit offering both acute and rehabilitation services. Med
J Aust 2003, 178:333-336.

Simmonds F, Stevermuer T: The AROC annual report: the state of
rehabilitation in Australia 2006. Aust Health Rev 2008, 32:85-110.

Eagar K: Counting acute inpatient care. ABF Information Series No 5
Wollongong: University of Wollongong; 2010, 1-3, 1 - 3.

Eagar K: What is activity-based funding? ABF Information Series No 1
Wollongong: University of Wollongong; 2010, 1-3, 1 - 3.

Eagar K: Subacute care. ABF Information Series No 6 Wollongong: University
of Wollongong; 2010, 1-2, 1 - 2.

Eagar K: The Australian National Sub-Acute and Non-Acute Patient
casemix classification. Aust Health Rev 1999, 22:180-196.

Green J, Gordon R: The development of Version 2 of the AN-SNAP
casemix classification system. Aust Health Rev 2007, 31.

DeCoster C, Roos NP, Carriere KC, Peterson S: Inappropriate hospital use
by patients receiving care for medical conditions: targeting utilization
review.[see comment]. CMAJ 1997, 157:889-896.

Flintoft VF, Williams JI, Williams RC, Basinski AS, Blackstien-Hirsch P,

Naylor CD: The need for acute, subacute and nonacute care at 105
general hospital sites in Ontario. Joint Policy and Planning Committee
Non-Acute Hospitalization Project Working Group. CMAJ 1998,
158:1289-1296.

Poulos CJ: Evaluating inpatient public rehabilitation in Australia using a
utilization review tool developed in North America. J Rehabil Med 2010,
42:246-253.

Mitus AJMD: The Birth of InterQual: Evidence-Based Decision Support
Criteria That Helped Change Healthcare. [Article]. Prof Case Manag 2008,
13:228-233.

Poulos CJ, Gazibarich BM, Eagar K: Supporting work practices, improving
patient flow and monitoring performance using a clinical information
management system. Aust Health Rev 2007, 31.

Chopard P, Perneger TV, Gaspoz JM, Lovis C, Gousset D, Rouillard C,
Sarasin FP, Unger PF, Waldvogel FA, Junod AF: Predictors of inappropriate
hospital days in a department of internal medicine. International Journal
of Epidemiology 1998, 27:513-519.

Restuccia JD: The evolution of hospital utilization review methods in the
United States.[see comment]. Int J Qual Health Care 1995, 7:253-260.
Ward AB, Gutenbrunner C, Damjan H, Giustini A, Delarque A: European
Union of Medical Specialists (UEMS) section of Physical & Rehabilitation
Medicine: a position paper on physical and rehabilitation medicine in
acute settings. J Rehabil Med 2010, 42:417-424.

Council of Australian Governments: National Partnership Agreement on
Hospital and Health Workforce Reform. 2008, 1-29, 1 - 29.

Colantonio A, Gerber G, Bayley M, Deber R, Kim H, Yin J: Who waits for
inpatient rehabilitation services in Canada after neurotrauma? A


http://www.ncbi.nlm.nih.gov/pubmed/17073546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17073546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20797364?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17352832?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17352832?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18803542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18803542?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18705943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18705943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16833049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16833049?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12670276?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12670276?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18241152?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18241152?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10662228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10662228?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9327796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9327796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9327796?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9614821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9614821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9614821?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20411220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20411220?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18636008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18636008?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9698145?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9698145?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8595463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8595463?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20544151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20544151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20544151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20544151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20809060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20809060?dopt=Abstract

Poulos et al. BMC Health Services Research 2011, 11:291 Page 9 of 9
http://www.biomedcentral.com/1472-6963/11/291

population based-study. Journal of Rehabilitation Medicine 2010,
42:773-779.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1472-6963/11/291/prepub

doi:10.1186/1472-6963-11-291

Cite this article as: Poulos et al: Determining level of care
appropriateness in the patient journey from acute care to rehabilitation.
BMC Health Services Research 2011 11:291.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central



http://www.ncbi.nlm.nih.gov/pubmed/20809060?dopt=Abstract
http://www.biomedcentral.com/1472-6963/11/291/prepub

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Purpose of this paper
	The InterQual Criteria

	Methods
	Participants and procedure
	Data analysis

	Results
	Results on all patients to whom utilization review was applied
	Results on the subset of patients on whom additional information was collected
	Medical stability

	Discussion
	Conclusions
	Acknowledgements and Funding
	Author details
	Authors' contributions
	Authors' information
	Competing interests
	References
	Pre-publication history

