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Impact of benchmarking and clinical decision making tools
on rehabilitation length of stay following spinal cord injury

AS Burns1,2, J Yee2, HM Flett2,3, K Guy2 and N Cournoyea4

Study design: Performance improvement initiative.
Objectives: To improve efficiency of spinal cord rehabilitation by reducing length of stay (LOS) while maintaining or improving patient
outcomes.
Setting: Academic hospital in Canada.
Methods: LOS benchmarking was completed using national comparator data from the Canadian Institute for Health Information
(CIHI). Clinical decision-making tools were developed to support implementation and sustainability. A standardized ‘tentative
discharge date’ calculator was created to establish objective LOS targets. Defined discharge criteria and an accompanying clinical
decision tree were developed to support team decision making and improve transparency. A revised patient census tool was also
implemented to improve team communication and facilitate data collection. The initiative was implemented in March 2010 and the
following metrics were evaluated: LOS, Functional Independence Measure (FIM) change and FIM efficiency.
Results: Outcomes are reported for the 2010/11 fiscal year, and compared with the two prior fiscal years. Mean LOS for individuals
undergoing initial inpatient rehabilitation was 71.5 days for 2010/11, a 14 and 17% reduction compared with the 2008/09 and
2009/10 fiscal years, respectively. While LOS decreased, FIM change increased 9 and 16% compared with 2008/09 and 2009/10,
respectively. Similarly, FIM efficiency increased 54 and 32% compared with 2008/09 and 2009/10.
Conclusion: The use of benchmarking and decision support tools improved rehabilitation efficiency while increasing standardization
in practice and transparency in LOS determination.
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INTRODUCTION

The rehabilitation of spinal cord injury (SCI) is challenging and
resource intensive. Inpatient care is particularly expensive.1,2 Given
today’s health care environment and fiscal constraints, spinal cord
programs must provide care in the most efficient manner possible
while at the same time maximizing client outcomes. Reducing lengths
of stay (LOS), while maintaining outcomes, leads to substantial cost
savings, particularly if achieved without allocating additional
resources. Additional benefits include (1) providing inpatient
rehabilitation to more individuals, and (2) enhancing patient flow
within health care systems due to the increased bed availability and
expedited transfers from acute care. Prior studies have shown that
lack of rehabilitation beds leads to excess and unneeded bed
occupancy days in acute care.3

In response to the challenges of (1) suboptimal patient flow across
the health care continuum and (2) increasing fiscal pressures
(programmatic and provincial), the Spinal Cord Rehabilitation
Program of the Toronto Rehabilitation Institute initiated an efficiency
exercise to reduce mean LOS for initial rehabilitation while main-
taining or improving rehabilitation outcomes. It is hoped that this
information will benefit other spinal cord rehabilitation programs
faced with similar challenges.

METHODS

Benchmarking and LOS targets
A benchmarking exercise used data from the Canadian Institute for Health

Information (CIHI). All Canadian provinces except the three Northern

territories and Quebec, submit data to the National Rehabilitation Reporting

System (NRS). Submission is mandated in Ontario and a region of Manitoba,

while other jurisdictions submit inpatient rehabilitation data on a voluntary

basis. The data and reporting system are maintained by CIHI. Information

includes LOS and rehabilitation outcomes (for example, Functional Indepen-

dence Measure (FIM) change and efficiency).

Benchmarking results were used to set LOS targets and frame the

communication strategy (see below). Previously, projected LOS was largely

subjective and based on clinician experience and judgment. The Spinal Cord

Rehabilitation Program staffed 57 inpatient beds and care was provided on

three 19 bed units with distinct interdisciplinary teams. LOS varied across units

despite the same case mix. A standardized process was therefore needed to

increase objectivity and transparency, and ensure consistency across units.

The NRS categorizes individuals with spinal cord lesions into Rehabilitation

Patient Groups (RPGs) based on the nature of the pathology (neurological/

traumatic SCI/non-traumatic SCI) and the admission motor FIM score

(further subdivided by age for some groups) (Figure 1). Stroke patients

have also been categorized using RPGs.4 The Australian National Subacute

and Nonacute Patient Casemix Classification used a similar approach to

categorize stroke and SCI patients.5–8 Casemix groupings employed in the
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United States for medicare reimbursement also take into account functional

status and age.9

RPG methodology uses 12 items to calculate the admission motor FIM score

(excludes tub/shower transfers). Examples of neurological conditions include

Guillain Barre syndrome or multiple sclerosis with predominant spinal cord

involvement. Non-traumatic SCI includes spinal cord infarcts, tumors or

epidural abscesses, among other causes. Traumatic SCI includes etiologies such

as falls and motor vehicle collisions.

Patients admitted for initial rehabilitation were categorized according to

their corresponding NRS RPG (Figure 1). A target LOS was set for each

individual using the national average (NRS, CIHI 2008-9 data) for his or her

RPG. Target LOS was not rigid and could be adjusted as indicated by

individual client needs. The intent, however, was to provide clinical teams with

objective targets. If after discussion the team felt the individual did not meet

discharge criteria for the projected LOS, the LOS could be extended. Reasons

for not achieving the LOS target were coded and recorded during team rounds,

and were based on discharge criteria. A revised discharge date was then set and

recorded. This information will be used to identify discharge barriers and

inform future program planning.

Development of decision support tools for discharge
The determination that an individual is ready for discharge is a key driver of

LOS. Often this involves informal decision making based on clinical judgment

and experience. In addition, there is a need to build consensus among team

members. In this context, it is not surprising that significant variability can

occur due to individual clinicians and the makeup of the team. In our

institution, this issue is compounded by the fact that care is provided on three

distinct units.

In order to address these issues, program clinicians were engaged to identify

the specific requirements needed to safely and responsibly discharge a client to

the community. The following criteria were identified: (1) the individual no

longer requires overnight nursing, (2) there is a safe (defined by the team) and

appropriate environment in which to live, (3) required equipment has been

provided, (4) the individual (or caregiver) has the physical and/or verbal ability

to direct or manage care and (5) function can be maintained or improved

further in the community. Discharge determinants were then incorporated

into a decision tree (Figure 2). The discharge decision tree was then

implemented as a reference tool to guide discussions at weekly team

conferences and ensure consistency in discharge decision making. Clients

could be discharged before the tentative discharge date if they met the defined

discharge criteria.

For ease of use, the determination of tentative discharge dates was

automated using Excel (Microsoft Corporation, Redmond, WA, USA). This

became known as the Tentative Discharge Date Calculator. A patient census

tool provided additional support and guidance during weekly team rounds.

The report provided the tentative discharge date for each patient. A reference

key was also incorporated to facilitate the coding and recording of contributing

factors when discharge criteria were not met and individual patients did not

meet their accompanying tentative discharge dates.

Communication and implementation
A structured communication strategy was devised. Before implementation,

proposed changes were presented to program clinicians using multiple

forums – program wide town hall, weekly interdisciplinary team meetings,

nursing meetings and physician meetings. The benchmarking exercise revealed

that program LOS lagged national comparators for individuals undergoing

initial inpatient rehabilitation. The results were used to frame the issue and

reinforce the need and importance of the initiative.

Program representatives also met or initiated communication with impor-

tant external stakeholders such as acute care facilities and community partners.

Feedback and concerns were solicited and addressed. Following initial

implementation, metrics were measured on an ongoing basis and feedback

on performance provided to clinical teams at regular intervals.

Evaluation
Outcome measures were average LOS, FIM change and FIM efficiency. FIM

change is defined as discharge FIM score minus admission FIM score. FIM

efficiency is FIM change divided by LOS. The FIM is an established, reliable

and validated measure of function following SCI.10,11 Although a newer

measure, the Spinal Cord Independence Measure (SCIM), has some

psychometric advantages this does not render the FIM invalid10,11 and the

FIM is still widely used. A decision was therefore made to capture the FIM as

reporting of this measure is required and it would facilitate external

benchmarking. Client satisfaction was also monitored for changes post-

implementation. The hospital had a long-standing process for measuring

client satisfaction using mailed questionnaires post-hospital discharge.

RESULTS

The initiative was implemented at the beginning of March 2010.
Outcomes are reported for patients admitted for initial inpatient
rehabilitation for the 2010/11 fiscal year extending from April 1, 2010
to March 31, 2011, and compared with prior fiscal years. Fiscal years
for the organization extend from April 1 through March 31 inclusive.

Patient cohort
Two hundred twenty five patients were admitted for initial inpatient
rehabilitation during 2010/11. Two hundred and twenty one indivi-
duals were discharged from initial inpatient rehabilitation during the
2010/11, and had reportable data available from NRS. Patient
demographics for 2010/11 are summarized in Table 1. Consistent
with provincial and national trends, there was a trend towards
increasing age. Mean age for 2010/11 was 54.6 years and 61% male;
compared with 48.5 years and 69% male (n¼ 190; 2008/09) and
54.1 years and 68% male (n¼ 197; 2009/10) for prior years.

Patients were categorized as neurological, traumatic or non-
traumatic, which aligned with the RPG classification. Categories for
2010/11 were 5% neurological, 39% traumatic and 56% non-
traumatic. Corresponding information for prior years was as
follows – 6% neurological, 48% traumatic, 46% non-traumatic
(2008/09) and 6% neurological, 38% traumatic, 56% non-traumatic
(2009/10). Chi-square testing did not reveal significant differences
between 2010/11 and 2009/10. There were more cases of non-
traumatic SCI in 2010/11 compared with 2008/09 (P-value¼ 0.0071).

The RPG classification categorizes patients according to injury
etiology, severity of functional impairments and age (Figure 1). Chi-
square testing did not reveal significant differences between 2010/11
and 2009/10, however, there were significant differences between

Predicted LOS
12-32
33-55
56-74
75-84
12-16
17-41 ≥31yrs
17-41 ≤30yrs

N/A
N/A

29-54 ≥51yrs
29-54 ≤50yrs
55-72
73-84

Traumatic

Neuro

Non-
traumatic

Category Admission Motor FIM Age
56 daysN/A
41 daysN/A
30 daysN/A
20 daysN/A
125 daysN/A
83 days
92 days

42-84 44 days

12-28 76 days
46 days
63 days
29 daysN/A
23 daysN/A

Figure 1 NRS Rehabilitation Patient Groups (RPGs) and National Averages

for LOS. NRS RPG classifications are presented along with mean LOS for

each RPG group using national data. Program LOS targets were set to align

with national averages. Source: NRS, CIHI 2008-09. A full color version of

this figure is available at the Spinal Cord journal online.
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2010/11 and 2008/09 (P-value¼ 0.0001). In 2010/11, more patients
presented in the RPGs with lower admission motor FIM scores.

LOS, FIM change and efficiency
Mean LOS was 71.5 days for 2010/11 (Figure 3); a 14 and 17%
reduction compared with 2008/09 (83.4 days) and 2009/10 (86.2 days)
respectively. FIM change and FIM efficiency were 33.2 and 0.54 for
2010/11. Although LOS decreased for 2010/11, FIM change and FIM
efficiency increased 9 and 54% compared with 2008/09 and 16 and
32% compared with 2009/10 (Figures 4 and 5). Patient satisfaction
scores remained stable or improved during implementation, including
the specific domains of (1) coordination of care and (2) continuity
and transition.

DISCUSSION

Health care costs are escalating worldwide and there is a growing need
to provide health care in the most efficient manner possible without
compromising outcomes. SCI rehabilitation in particular is expensive
and resource intensive. Although LOS has been decreasing in many
settings,12,13 there is still considerable variability globally.7,12–15

Despite the importance of this issue, there has been little published
regarding approaches to improving the efficiency of inpatient
rehabilitation for SCI.

One approach to improving outcomes is to introduce more
efficacious therapeutic interventions; the typical emphasis of clin-
icians. Alternatively patient outcomes and system efficiency can be
improved through the evaluation and improvement of the processes
involved in care delivery. This is true of any complex organization and
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the provision of inpatient rehabilitation is a complex endeavor
involving many processes and many individuals typically working as
an interdisciplinary team.

Using benchmarking, process standardization and the development
and implementation of decision support tools, the authors were able

to decrease LOS, while simultaneously improving FIM change and
efficiency. Benefits included better patient outcomes, lower costs, the
provision of care to more clients per annum and improved patient
flow across the health care continuum (acute care-rehabilitation-
community).

Benchmarking is a sharing of performance data among entities in
the same industry or professional area. Performance data can be used
to set new, objective benchmarks for future performance. Bench-
marking is routine in many industries and has been previously
used and associated with improved outcomes in rehabilitation
settings.4,16–19 Benchmarking is useful for setting organizational
goals and increasing performance expectations. Incentives can also
be used to increase performance expectations. The implementation of
a prospective payment system for Medicare patients (USA) provided a
fiscal incentive for shortening LOS. LOS for medicare patients
with SCI subsequently decreased, while functional outcomes were
maintained.9

Process standardization was also employed, primarily through the
development of a methodology for determining anticipated LOS
based on initial presentation. Standardization ensures that the desired
approach consistently occurs and is particularly important in large
organizations where there is the potential for substantial variability.
Standardization had the additional benefit of enhancing transparency
from the perspective of both clients and staff. This had been a
commonly expressed concern in the program.

Standardization can be particularly difficult when a process
involves many individuals and requires judgment and active deci-
sion-making. Decision supports (for example, decision trees,
defined criteria) can be extremely valuable in the rehabilitation setting
when consistency in approach is desired.20 Decision supports have
successfully guided discharge decision making and the provision
of rehabilitation services such as peri-operative physical therapy.21

Although standardization is important, the process must
accommodate modifications when appropriate. In this case, the
projected LOS provided an objective target, but was not rigidly
enforced and could be adjusted if the patient did not achieve the
defined discharge criteria. In this initiative, the tentative discharge
date facilitated earlier team discussions related to discharge planning
and barriers. The implementation of tools to support standardization
and decision making has also facilitated data collection regarding
observed barriers to discharge, which will inform future program
planning.

Table 1 Demographics of patients discharged from initial

rehabilitation in 2010–11

Category of

injury/illness

Patients admitted

for initial rehab

(n¼225)

Gender (%)

(male/

female)

Mean

age

(years)

Mean

admission

motor FIM score a

Neurological illness 11 45/55 43.3 34.8

Traumatic spinal

cord injury

87 77/23 51.3 33.2

Non-traumatic

spinal cord injury

127 51/49 57.9 43.5

Total 225 61/39 54.6 39.1

Abbreviation: FIM, functional independence measure.
Source: NRS eReports, CIHI 2010–11, Accessed 18 January 2012.
aExcludes tub/shower transfers as aligned with NRS RPG methodology. Lowest possible
score¼12, highest possible score¼84.
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available at the Spinal Cord journal online.
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Limitations
The initiative was not a research trial, but a performance improve-
ment initiative. As such, there was not the opportunity to determine
participants and study cohorts using methodologies such as inclusion/
exclusion criteria, stratification and randomization. As a result, there
was some year to year variation in the observed patient population
despite the fact that the program is the only one of its kind within its
catchment area and has very stable referral patterns. There was a trend
towards increasing age. In 2008/09, the percentage of traumatic SCI
was higher and presenting functional impairments were less severe.
Despite the fact that older age and greater functional impairments
(2010/11 compared with 2008/09) would be expected to negatively
impact outcome measures, FIM change, FIM efficiency and LOS all
improved.

Reportable data (demographics and results) was also largely
determined by available hospital metrics and information requests
from the NRS. Results should therefore be evaluated in the context of
clinical performance improvement, rather than a clinical trial. Despite
these limitations, practical approaches are outlined, which can be
generalized and implemented in other clinical settings.

Challenges and next steps
A significant challenge was achieving staff buy-in and engagement.
Ongoing communication was essential. Information was presented in
multiple formats and forums; providing staff with the opportunity to
provide feedback and raise concerns. Structured feedback on perfor-
mance and evaluation metrics was provided regularly. The ability to
show tangible and objective change was invaluable for obtaining
ongoing buy-in and the support of internal and external stakeholders.

Much of the required data collection and analysis required manual
data entry, compilation and computation. The efficiency and accuracy
of future data collection will need to be refined and automated as
much as possible, by linking databases in combination with the
automated population of required data fields and accompanying
generation of reports.

Sustainability will require ongoing monitoring, data collection and
targeted adjustments based on new information. This includes
periodically revisiting and adjusting LOS targets. The program is also
impacted by the social context in which it operates. Discharge barriers
(for example, housing and equipment availability) will need to be
addressed in order to achieve further reductions in LOS. Data on
discharge barriers will aid future decision making, and inform
advocacy efforts to the Ministry of Health as well as other important
external decision- and policy-makers.

CONCLUSION

Despite the challenges, resources and costs associated with spinal cord
rehabilitation, there is little published on approaches to maximizing
process efficiency. This will become increasingly important as health
care costs increase and resources contract. A large inpatient program
was able to improve program efficiency and reduce LOS while
simultaneously improving patient outcomes. This was achieved
through a performance improvement initiative which employed
benchmarking, process standardization and the development and
implementation of decision support tools. Additional studies are
needed that define and optimize the processes involved in the
provision of rehabilitation to individuals with SCI.
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